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ABSTRACT 
LAYNE MCGUIRE. The Genomics Revolution and Its Marketing Implications. 

(Under the direction of DR. SUNIL EREVELLES) 
 

Genetic characteristics drive around 50% of human behavioral traits. The capacity of genes to 

help predict consumer behavioral traits may far exceed that of current behavioral and Big Data 

paradigms. Genomic data thus represents a seminal paradigm shift likely to radically transform 

marketing in the future. To date, this potentially enormous role of genomics in marketing and 

consumer behavior has barely been considered. The purpose of this research is to help fill this 

gap. Using Hunt’s indigenous theory development, inductive realist methodology, this research 

presents an initial theoretical framework for using gene-centric logic in marketing. This 

theoretical foundation, ideal for relatively new research areas, could help accelerate future 

academic research on genomics in marketing and help practitioners better utilize genomic data in 

marketing activities. Following the creation of this framework, an exploratory empirical analysis 

involving textual analytical procedures was conducted with a “Cultivated Pool” knowledgeable 

about both genomics and marketing. Textual analysis of survey responses and a cognitive map 

were then created to identify the relationships between themes. Theoretical, managerial and 

methodological contributions and an agenda for future research are then presented. Finally, 

limitations and most importantly, ethical considerations will be addressed. It is envisioned that 

this research could provide a foundation upon which a new body of knowledge in marketing can 

be built.  
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CHAPTER 1 

Introduction 

 

The genomics revolution represents a monumental moment in the understanding of 

human behavior and traits. At its core is the mapping of the human genome, which is a game-

changing step forward in comprehending the building blocks of life and our ability to predict 

how humans function. DNA sequencing has opened the door to previously unimaginable 

precision and detail in detecting, predicting, and potentially modifying human traits. The 

genomics revolution will likely change much of what we know about ourselves and life itself. In 

this research, we also suggest that the genomics revolution will likely change much of what we 

do in marketing. 

The gene is the fundamental building block of heredity (Mukherjee 2016). The human 

genome can be thought of as the “software of life” or the “instruction manual” for how our genes 

work together to make us who we are (Sanjana 2017). Genes are segments of DNA molecules 

that carry the instructions for physical or behavioral traits (Portin and Wilkins 2017). The 

genome is the complete DNA sequence for an organism (Venter et al. 2001).  

The debate on the relative role of “nature” versus “nurture” (Galton 1875) has raged for 

almost one hundred and fifty years. The seeds of this revolution began with Mendel’s 

observations on the transmission of traits in the 1860s (Cold Harbor Springs Laboratory 2022). 

Watson and Crick’s 1953 discovery of the double helix structure of DNA eventually led to the 

launch of the Human Genome Project in 1990, which helped identify the “instruction book” 

(Collins 1999, p 28) for how humans function. This extraordinary trajectory, which is evolving 

faster than Moore’s law (November 2019, Burke 2012), has led to Nobel prize-winning 
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technologies such as CRISPR (Douda and Sternberg 2017), opening the possibility of potentially 

ending disease and dramatically extending or improving human life. We are at an inflection point 

that likely will usher in a new transformational age of genomics.  

A key part of the genomics revolution involves behavioral genomics. Genes are 

responsible for 40%-50% of all behavioral traits (Plomin 2019). Moreover, all behavioral traits 

are heritable (Turkheimer 2000). Contrary to traditional behavioral dogma, the body of genomic 

research for the past several decades unequivocally indicates that genomics (nature) has roughly 

(around 50%) the same amount of influence as the environment (nurture) in shaping human 

behavior (e.g., Plomin and Rende 1991; Bouchard 2004). Twin and adoption studies, as well as 

studies using genome-wide data sets, collectively provide rich and detailed evidence to support 

this conclusion (Ayorech et al. 2016, Bouchard et al. 1990; Johnson et al. 2000; Ramanan et al. 

2012). Strikingly and counterintuitively, the role of genomics may increase, rather than decrease, 

over a person’s lifetime, as had previously been believed (McGue and Christiansen 2013; 

Plomin, Owen, and McGuffin 1994).  

Motivation and Research Gap 

Surprisingly, these paradigm- shifting findings have received barely any attention from 

marketing scholars. Since the advent of the marketing field, approximately one hundred twenty 

years ago, scholars and practitioners have focused almost exclusively on the approximately 50% 

of behavioral traits attributable to environmental factors. With two notable exceptions (Simonson 

and Sela 2011; Daviet, Nave, and Wind 2022), the marketing literature does not consider 

genomics' role in consumer behavior and other marketing phenomena. (It is possible that the 

effect of genomics in marketing or consumer behavior may unknowingly have been captured in 

past marketing studies.) In sum, understanding of the role of genomics in marketing or consumer 
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behavior is practically nonexistent. In other words, the vast body of marketing literature may 

explain only around half the variance in consumption behavior and other marketing phenomena 

and is largely blind to the other half. Thus, it can reasonably be argued that we are missing much 

of our understanding of consumers in marketing scenarios. This represents a substantial gap in 

the marketing literature. This research aims to help narrow that gap.  

Research Goals 

To narrow the research gap identified above, we first advance a set of foundational 

premises (FPs) to patch together an initial theoretical framework for genomics in marketing. This 

framework, lacking in the current literature, could help us better understand and predict 

consumer behavior and other marketing phenomena. This initial theoretical advance could 

provide a foundation for future research and practice for genomics in marketing. We use Hunt’s 

(2014, 2015, 2020) indigenous theory building, inductive realist approach to advance a set of 

foundational premises. Hunt (2020) argues that theory is more relevant if it is developed 

indigenously in the field in which it will be used. Hunt’s methodology is a rigorous and relevant 

methodology that previously has been used in the first and fourth most impactful articles in the 

history of the Journal of Marketing (Zeithaml 2020).  

The second research goal is to conduct an exploratory empirical analysis to add further 

insight to the initial theoretical framework. Like the theoretical methodology, the empirical 

methodology was selected for its ability to address new or novel research. Textual analytics will 

be used to identify key themes related to genomics in marketing. This, in turn, was used to build 

cognitive maps associated with the key themes and include the strength of associations between 

identified themes. Both manual coding and semantic mapping techniques were used to assess 

associations between identified themes. The exploratory empirical analysis will finally be used to 
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fine-tune assumptions in the foundational premises, advance foundational premises that have 

previously not been specified, or modify previously specified foundational premises. 

Potentially Seminal Nature of This Research 

This research is unique in that it is non-linear research (in the field of marketing) as 

opposed to linear (incremental) research. Changes in business occur non-linearly, and yet most 

academic research is incremental. This creates a disconnect related to academic research not 

reflecting what is needed in the business world. Genomics in marketing is one such non-linear 

area. While there is a rich literature on genomics outside the marketing field that we build upon, 

it is still a new, non-linear area in marketing. Genomics is one of the technologies (along with 

blockchain, energy storage and distribution, artificial intelligence (AI), and robotics) poised for 

significant transformative growth (Barnett and Urman 2022) in the foreseeable future. Despite 

this, hardly any genomics research exists in marketing. Transformative growth calls for 

transformative research. The goal of this research is to help move marketing in that direction.  

Ethical Considerations 

The positive potential for the transformative power of genomics must be balanced with 

important ethical considerations. The pace of change and what is possible is moving much faster 

than the ethical guide rails, frameworks, and regulations (Doudna and Sternberg 2017). The 

complexity of the genome means that medical and technological innovations will carry 

consequences both intended and unintended (Isaacson 2021; Plomin 2019). In addition, genomic 

data contains our most personal information.  Critical security, privacy, and consent issues will 

have to be addressed at an individual and Big Data level (Mathaiyan, Chandrasekaran, and Davis 
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2013; Shabani and Borry 2018; Shabani 2019). While the power of genomics is evident, 

considerable care should be taken to use this power responsibly.  

Conclusion 

The rest of this dissertation will be structured as follows. Chapter 2 presents the literature 

review, providing historical context, an overview of twin and adoption studies, physical and 

behavioral trait studies, and studies involving genome-wide data sets. The literature review 

concludes by analyzing the limited marketing research currently available. In Chapter 3, the 

theoretical and empirical methodologies are described in detail. In Chapter 4, we develop the 

initial theoretical framework. In Chapter 5, we discuss the results of empirical methodology. 

Finally, the dissertation will include a discussion of findings, limitations, and contributions in 

Chapter 6.  

This research is part of a stream of research that includes genomics and blockchain. As 

this research has progressed, early iterations have been disseminated in peer-reviewed 

conference proceedings or invited academic presentations. The stream of research includes, “The 

Genomics Blockchain” (Erevelles et al. 2022) at the Duke University School of Medicine, and 

“Genetic Data and the Transformation of Marketing” (Erevelles, McGuire, and Erevelles 2022) 

in the Society of Marketing Advances Proceedings. It is hoped that this dissertation and the 

research stream collectively will have an impact in the field of marketing. 
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CHAPTER 2 

Literature Review 

Historical Context 

Most bodies of literature evolve as their fields develop; this has been especially evident in 

the progression of genetic research literature. Although the concept of heredity began with 

Mendel in the mid-nineteenth century, the field of genetics was not a discrete scientific discipline 

until much later. By 1906 genetics was recognized as a field of study for several reasons: the 

codification of the word, gene, the work of scientists engaging in theories and research, the 

emergence of professional academic conferences, and the establishment of a publication source 

for scholarship (Gayon 2016). The oldest English language journal in the field, Journal of 

Genetics, was founded by W. Bateson and R.C. Punnett in 1910.  Although the seminal papers of 

the early twentieth century are interesting historically, they are less relevant for twenty-first-

century literature reviews.  For example, key discoveries about biochemical processes' role in 

genetics (Beadle and Tatum 1941) were soon superseded by those of Watson, Crick, and 

Franklin in 1953, who discovered the double helix structure of DNA. 

From the 1950s through the 2000s, the key theme in genetics literature was an ongoing 

effort to define and often refine standard definitions (e.g., gene) and the mechanisms by which 

processes (e.g., gene expression) work. The twentieth century saw an even more remarkable leap 

in the field with the human genome project (Human Genome Research Institute 2022) and the 

explosion in gene editing technologies such as CRISPR (Cohen 2020). Exploring the history and 

evolution of this literature would require a full-length text to explore properly. For this 

dissertation, it is more relevant to survey the literature on physical and behavioral traits and how 
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they have been studied over the last fifty years. Table 1 highlights a few of the most critical 

developments in the field.  
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Table 1-Genomics Timeline  

 

 

Year Event Major Contribution Citation 

1798 Thomas R. Malthus published An Essay 

on the Principle of Population. 

Introduced the Malthusian Trap, which 

argued that population growth would 

outpace food supply. His theories 

influenced Darwin.  

Malthus, 1798. 

Mukerjee, 2016, p. 

36-39. 

1859 Charles Darwin published On the 

Origins of the Species by Means of 

Natural Selection.   

The culmination of Darwin’s research 

on natural selection resulted in 

Darwin’s Theory of Evolution which 

focused on the survival of the fittest. 

Mukerjee, 2016, 

p.28-40. 

1865 Gregor Mendel conducted experiments 

on pea plants that led to observations on 

the transmission of traits. 

As the “Father of Modern Genetics,” 

Mendel’s work laid the foundation for 

our understanding of heredity. 

Cold Harbor 

Springs 

Laboratory, 2022. 

1883 Francis Galton published Inquiries into 

Human Faculty and Its Development, 

which introduced the term eugenics 

Galton coined the phrase “nature vs. 

nurture.”  

National Human 

Genome Research 

Institute, 2022. 

Galton, 1875. 

 

1953 James Watson and Francis Crick (along 

with Rosalind Franklin) discovered the 

double helix structure of DNA and were 

awarded the Nobel Prize in 1962. 

(Note: Rosalind Franklin died in 1958 at 

the age of 37 and therefore did not share 

the prize.) 

The idea of the gene as a messenger 

was replaced by the idea of as a code to 

be deciphered. 

Mukherjee, 2016, 

149-160.  

 

1990 Launch of the Human Genome Project- 

Initiative led by James Watson with 

Francis Collins assuming leadership in 

1993. 

A publicly funded multinational project 

completed in 2003 mapped the human 

genome.  

 

Human Genome 

Research Institute, 

2022. 

1992 Launch of the J. Craig Venter Institute.  Privately funded efforts were 

undertaken to map the human genome, 

with reports published in 2001. 

J. Craig Venter 

Institute, 2022. 

1996 Dolly the sheep cloned in Scotland The first mammal cloned from an adult 

cell led to the development of 

personalized stem cells. 

Roslin Institute, 

2022. 

2012 Jennifer Doudna and Emmanuelle 

Charpentier discovered CRISPR and 

were awarded the Nobel Prize in 2020. 

CRISPR technology enables genome 

editing.  

Cohen, 2020. 
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While the marketing literature on genomics is in its infancy, an exhaustive review of the 

literature on behavioral traits is a labor-intensive undertaking that would only skim the surface of 

the topic. Almost 20,000 academic articles on behavioral genetics were published between 2010 

and 2014 (Ayorech et al. 2016). Given this exponential growth, the approach taken by many 

leading researchers is to attempt to aggregate findings from individual studies (primarily twin 

methods) and identify common themes.  

The gold standard for findings is replicability, which has proven elusive for most 

scientific studies (Plomin et al. 2016). Evidence suggests that most published research findings 

are false (Ioannidis 2005). That said, the sheer volume of studies has enabled the identification of 

several key findings or trends that permeate the literature and provide support for the 

foundational premises in this study. Perhaps the most important is that while essentially all 

behavioral traits show significant heritability, it is not the sole driver of any trait (Plomin et al. 

2016). In other words, no trait is unaffected by genetics, but no trait is 100% attributable to 

genetics, as has been noted by other researchers (Turkheimer 2000). Other significant and 

replicable findings are that heritability for behavioral traits is polygenic, and the effect of any 

single genetic variation is small (Chabris et al. 2015; Plomin et al. 2016).  

Twin and Adoption Studies 

The “nature versus nurture” question raised by Galton (1875) is the genesis of the idea 

that studying twins over the course of their lifetime is an effective method to measure the impact 

of environmental versus genetic factors on behavior.  Though Galton’s “The History of Twins, as 

a Criterion of the Relative Powers of Nature and Nurture” is a seminal work, it is not the origin 

of the type of twin studies that have become the cornerstone of behavioral genetics.  While there 

was an understanding that some twins were more alike than others, the discovery of monozygotic 
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(identical or MZ) and dizygotic (fraternal or DZ) twins was still fifty years away (Rende, 

Plomin, and Vandenberg 1990). Galton also fell firmly on the side of the ongoing importance of 

nature throughout the lifespan (Rende, Plomin, and Vandenberg 1990). Though that position was 

often out of favor for various scientific and social reasons, it eventually returned to favor (Plomin 

2019).  

Twin studies are valuable for multiple reasons, mainly the ability to examine the 

behaviors of those who share a common genetic blueprint. While valuable information is gained 

from studying the parent-child transmission of traits, twins provide an additional control 

variable. Researchers can study MZ and DZ twins longitudinally, reared separately, or reared 

together (adoption studies). Therefore, twin, sibling, and adoption studies can test a wide range 

of evolutionary- based hypotheses (Segal 1993).  

The Colorado Adoption Project (CAP) and the Twins Early Development Study (TEDS), 

both longitudinal studies, continue to provide insights. The CAP, which began in 1975, examines 

birth parents, children adopted as infants, and adoptive families (Rhea et al. 2012). This method 

for studying genetic versus environmental factors has allowed researchers to consider the 

cumulative effects of the environment and the role that genetics plays over the lifespan (Rhea et 

al. 2012). The TEDS focuses on the cognitive and behavioral development of over 10,000 pairs 

of twins born in the United Kingdom between 1994 and 1996; its key contribution lies in the 

ability to glean data as the participants develop into adults.  

A third important study is the Minnesota Study of Twins Reared Apart, which covers the 

span of both the CAP and the TEDS but focuses on MZ and DZ twins reared apart (Bouchard et 

al. 1990). The volume and richness of the data collected by these three studies enable researchers 

to consider genetics’ role in behavioral traits and how that evolves or remains static over the 
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lifespan as well as how the environment does or does not play a role and, therefore, what 

interventions have the potential to change outcomes.  

Correlation is not causation, but causation is ultimately what researchers would like to 

understand about behavioral traits. The proliferation of twin studies on almost any trait 

(corroborated by adoption and family studies) has left little doubt that behavioral traits are 

heritable and that, given the preponderance of the evidence, the degree of influence is of less 

interest than the cause (Johnson et al. 2009). The other primary value of twin studies reinforces 

the need to understand both the intrinsic and extrinsic drivers of behavior (Johnson et  al. 2009). 

The results may challenge or reinforce what is already understood about consumer behavior.   

Physical and Behavioral Trait Studies 

By 1994, researchers had firmly established that there is a genetic component to 

essentially all complex behaviors (Plomin, Owen, and McGuffin 1994). What also emerges from 

the literature is that until the 1990s, there was no full integration of biological, genetic, and 

psychological approaches to understanding behavioral genetics. From a scientific perspective, 

genetic research is interested in the heritability of traits. Behavioral geneticists examine not only 

heritability but the perception or belief in heritability. For example, those who believe that 

obesity or alcoholism results from environmental factors or personal choices rather than genetic 

influence exhibit behaviors or beliefs consistent with that perception. From a marketing 

perspective, the relationship between perception and reality becomes essential for understanding 

consumer behavior.  Table 2 illustrates the results of a study asking young adults to estimate the 

heritability of certain traits and then comparing that with the results of genetic studies.  
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Table 2-Perceptions of Heritability 

 

Trait Perception of 

Genetic Influence 

(Plomin 2019, p.6) 

Actual  

Genetic  

Influence 

(Approximate) 

Relevant Studies 

Personality 38% 40% Bouchard and McGue 2003 

General Intelligence 41% 50% Plomin and Von Stumm 

2018 

School 

Achievement 

29% 60% Rimfeld et al. 2018 

Verbal Ability 27% 60% Trzaskowski, Shakeshaft 

and Plomin 2015 

Spatial Ability 30% 70% Rimfeld et al. 2017 

Reading Disability 38% 60% Friend, DeFries, and Olson 

2008 

Remembering Faces 31% 60% Shakeshaft and Plomin 2015 

Breast Cancer 53% 10% Rowell et al. 1994 

Stomach Ulcers 29% 70% Malaty et al. 2000 

Schizophrenia 43% 50% Plomin et al. 2016 

Weight 40% 70% Grilo and Pogue-Geile 1991 

Eye Color 77% 90% Lin et al. 2016 

Height 76% 80% McEvoy and Visscher 2009 

 

Two key points can be derived from Table 2. First, for any of the traits listed, there are 

thousands of studies, and none of the attributes are straightforward. Even seemingly simple traits, 

such as eye color, are far more complicated than the Punnett squares used in elementary school 

science classes would suggest. Second, several disorders indicate a wide gap between science 

and popular perception. For example, weight and breast cancer research results are likely 

surprising to those unfamiliar with the research.  
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Statistics do not provide enough information to explain the mechanism by which 

heritability occurs or to address the complex relationship between the genes that drive 

intelligence. For example, while research indicates that 50% of general intelligence is heritable, 

that does not explain how or why it occurs. Related traits such as personality and scholastic have 

also been replicated (Plomin, Owen, and McGuffin 1994). That understanding becomes relevant 

as researchers try to uncover causation as well as to identify efficacious interventions.  

Genomic Datasets 

While early genomic studies relied on twin and adoption studies, current and future 

research will rely on genomic databases for data. GenBank is the registered trademark of a 

comprehensive database that is accessed through the National Institute of Health (Benson et al. 

2012). The next generation of research in genomics will utilize the massive number of genome-

wide data sets (Ramanan et al. 2012). This is an enormous step forward for genomics. 

Correlation is not causation, yet establishing causation for diseases and behaviors is the most 

effective way to identify appropriate cures and treatments. Furthermore, complex traits and 

diseases are almost never simple. These data sets and the appropriate tools with which to analyze 

them have the potential to transform what is possible. While beyond the scope of this 

dissertation, a comprehensive review of genomic data as a subset of big data would be valuable 

for future research. In addition to the impact on results of medical and behavioral genomic 

research, there is an area of literature that has emerged on issues surrounding access, security, 

privacy, and other concerns related to data (Khan 2011). As both the field and technology 

continue to grow and evolve, the research on genomic databases will as well. The value of the 

initial theoretical framework is that it will be enhanced but not replaced by the results of research 

using genomic datasets.  
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Marketing 

Marketing has existed as a distinct business discipline since the early twentieth century, 

with the advent of marketing courses at the University of Michigan, The Ohio State University, 

and the Wharton School of Business at the University of Pennsylvania (Weld, 1941). The 

founding of the Journal of Retailing in 1925, followed by the Journal of Marketing in 1936 and 

the Journal of Consumer Research in 1974, provided platforms for academic research with 

notable theoretical and empirical contributions. While all three tout a multidisciplinary research 

approach, biology, genetics, and genome research results have been absent. The focus of research 

has centered almost entirely on environmental drivers of consumer behaviors.  

 While the genetic and behavioral literature is extensive, the marketing literature is 

limited to three articles, which is surprising given the field’s longevity. The most recent 

contribution to the marketing literature extends Belk’s stimulus-response theory by extending the 

construct of an organism to include the genome and suggesting a causal relationship to consumer 

behavior (David, Nave, and Wind 2022). The authors base this extension on the fourth law of 

behavioral genetics, which suggests that the cumulative effect of slight variations in SNPs is 

significant (Chabris et al. 2015). The article focuses on the specific yet vital role that the DTC 

market plays in the genetic data ecosystem.  The authors point out that the role of genetic data in 

marketing has been largely ignored; in fact, the marketing literature was relatively silent on the 

topic between 2011 and 2022.  

 Simonson and Sela (2011) explored a different yet equally relevant area: the genetic 

basis of consumer choice, specifically, the role of genetics on a range of consumer choice and 

judgment constructs that had already been explored in marketing. Their empirical model for 

measuring marketing constructs using genetic data represented a 10-year step forward for the 
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literature. The initial step occurred when the human genome project was still two years from 

completion. While Hirschman and Stern (2001) provided interesting initial insight into how 

research in neuropsychology can inform research on novelty-seeking and compulsive 

consumption, their article reflects the infancy of the field. The primary limitation of the current 

literature is the topic's novelty; all three articles offer research agendas that could benefit from a 

theoretical framework.  

Genomics plays a significant role in almost all behavioral traits. How that occurs is 

complex, and our understanding of it continues to evolve. The literature relevant to current 

research comes from the areas of biology, genetics, and behavior. Each is highly expansive, but 

common themes emerge and support the foundational premises presented here. The amount of 

data available, particularly from twin and adoption studies, is an indicator of the exponential 

growth in the availability of genomic data.  

The potential marketing applications of genomic data are extensive. Table 3 contains nine 

illustrative examples of marketing applications that are currently or potentially in use. In some 

cases, such as Google, consumers may not consciously provide their data or fully appreciate the 

extent of the data they are providing. In other cases, such as Ancestry or 23 and Me, consumers 

do not always fully understand the potential applications of the data they are providing.  
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Table 3- Marketing Applications of Genomic Data 

 
 Marketing 

Application 

Description Examples Citation 

1 Market research, 

predicting 

consumer 

behavior 

Testing that allows an individual to 

provide a saliva sample and obtain 

information for reasons from tracing 

genealogy to identifying genetic 

predisposition to disease. 

Ancestry 

23 and Me 

Daviet, 

Nave, and 

Wind 

2022 

2 Predicting 

consumer 

behavior  

Genetic variants will enable the 

understanding of factors that will impact 

downstream behavior 

lactose intolerance leads the 

consumer to seek dairy 

alternatives 

Daviet, 

Nave, and 

Wind 

2022 

3 Targeting and 

positioning  

Can be utilized for targeting and 

positioning. Consumers with Irish 

ancestry might be drawn to Irish cultural 

experiences 

Spotify 

Aeroḿexico 

Daviet, 

Nave, and 

Wind 

2022 

4 Marketing 

research  

The ability to predict or estimate 

preferences may enable marketers to do 

research without large-scale consumer 

surveys.  

Google Calico 

Google 

Daviet, 

Nave, and 

Wind 

2022 

5 Genomic 

segmentation,  

GWAS (Genome-Wide Association 

Studies) generate genetic data that can 

predict future behavior before other 

behavioral measures.  

Genetics can predict a  

propensity for coffee 

consumption before the 

consumer demonstrates 

buying behavior, and 

therefore there is the 

potential for advanced 

targeting. 

Daviet, 

Nave, and 

Wind 

2022 

6 Genealogical 

trait 

segmentation  

Understanding the consumer’s inherent 

preferences for consumer choice can 

potentially expand segmentation options. 

Risk aversion 

Preference for compromise 

Simonson 

and Sela 

2011 

7 Genealogical 

trait targeting 

Understanding inherent preference can 

potentially enable more specific targeting 

based on personality traits 

Choices between hedonic and 

utilitarian options 

Simonson 

and Sela 

2011 

8 Genetic 

behavioral 

marketing 

strategies 

Understanding the consumer based on 

how genetics influences behaviors such as 

novelty seeking, and compulsive 

consumption can inform marketing 

strategies. 

ADHD and ADD and 

product choice 

Smoking cession programs 

Hirschman 

and Stern 

2001 

9 Genealogical 

segmentation 

Even if a  consumer does not provide their 

genomic data, it will be available.  

Ancestry 

23 and Me 

Erevelles, 

Erevelles, 

and 

McGuire 

2022 
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Theoretical Background 
 

This dissertation draws on theories from multiple disciplines, including but not limited to 

biology, genetics, psychology, and marketing. While theories in each of these fields are valuable, 

no one area alone provides sufficient theoretical background. Interfield theory uses concepts and 

techniques form more than one field to support indigenous theory development, provides an 

optimal theoretical basis, and potentially leads to additional interfield theories (Darden and 

Maull 1977).  

Mendel’s theory of heredity is that traits are passed from parent to offspring, with each 

parent contributing traits. (Mendel 1866). It was not until the independent work of Hugo de 

Vries, William Bateson, and Carl Correns that the theory evolved to identify the gene as the 

inheritance mechanism (Mukherjee 2016). In 1917, Thomas Hunt Morgan’s theory of the gene 

crystallized the work of Mendel and others. Morgan’s work laid the groundwork for subsequent 

theories of behavioral genetics, the primary theory from which this dissertation will draw. 

According to the theory of behavioral genetics, behaviors are based on genetic factors 

(Plomin and Rende 1991). The driving force is the quest to understand how genetic factors 

influence human behavior (Bouchard 2003). It is an interfield theory in that it pulls from research 

in both genetics and psychology. Turkheimer (2000) and Bouchard (2004) have extended 

theories on genetics to understanding human behavior, culminating in the fourth law of genetics 

(Chabris et al. 2015). It is, therefore, the degree to which genetics drive or influence behavior 

that becomes the area of interest. Because genetics always plays a role, however small and often 

overwhelmingly large (Turkheimer 2000), it is a valuable theory upon which to build a 

theoretical framework for marketing research.  



18 
 

Genomic data will likely transform the field of consumer behavior and raise the curtain 

on an area of marketing relatively unexplored. The past one hundred years have primarily been 

epitomized by a behavioral and quantitative focus on better understanding the macro and micro 

environmental factors surrounding consumers and the institutions they interact with in the 

marketplace. Over the past two decades, the richness of Big Data (Erevelles, Fukawa, and 

Swayne 2016; Hofacker, Malthouse, and Sultan 2016; Wedel and Kannan 2016) has allowed 

marketers to examine and predict the behaviors of customers to an extent unheard in the past. 

Despite these fascinating advances, only 50%-60% (Plomin, Owen, and McGuffin 1994) of 

consumer behavior is understood today. Although we now accept that “all human behavioral 

traits are heritable” (Turkheimer 2000, p.160), neither behaviorally- based experimentation nor 

Big Data quantitative modeling has taken us much beyond this 50%-60%.  

Each foundational premise was developed to address a theoretical gap in the marketing 

literature. By addressing these gaps, marketing research has the potential to transform the 

marketing discipline. Genomic data is the tool that will provide that opportunity. Table 4 lists the 

theoretical gap for each foundational premise which will be developed in Chapter 4, and 

highlights the transformative potential of genomic data in marketing if that gap is addressed.  
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Table 4- Theoretical Gaps 

 Genomics foundational premise Theoretical Gap The transformational potential 

of genomic data for marketing 

1 The gene is the foundational unit for 

all behavioral consumer traits. 

The gene has been relatively 

unconsidered as the 

foundational unit of consumer 

behavior. 

The availability and ability to 

analyze individual and group 

genomic data could improve 

consumer outcomes in a 

nonlinear way.  

2 Consumer behavior is a function of 

both environmental factors (nurture) 

and genetic (nature). 

An estimated 40%-50% of 

consumer behavioral 

influences have not been fully 

explored (Plomin, Owen, and 

McGuffin 1994). 

Genomic data can provide an 

improved understanding of the 

percentage of consumer behavior 

based on genetic factors. 

3 Interactions between genes influence 

consumer behavior. 

Given the lack of research on 

genetic influences on 

consumer behavior, there has 

been little exploration of the 

interactions among genes.   

Genomic data will enable 

marketers to understand the 

relationship more fully between 

genetic factors. 

4 Interactions between genes and the 

environment influence consumer 

behavior. 

Marketing research has 

focused almost exclusively on 

environmental factors without 

considering genetic 

interactions with the 

environment. 

Genomic data analysis can 

increase the understanding of the 

environmental factors that cause 

gene mutation, amplification, or 

innovation and how those 

changes influence behavioral 

traits.  

5 As consumers age, genomic factors 

increase, rather than decrease in 

importance over environmental factors 

in influencing consumer behavior. 

Despite the relatively greater 

impact of genomics, research 

has focused only on 

environmental factors.  

An increased understanding of 

the genetic basis of behavioral 

traits provides the opportunity 

for more effective research on 

environmental approaches and 

interventions.  

6 Genomics can probabilistically predict 

lifetime consumer behavior at birth. 

Genomics as a predictor of 

consumer behavior has not 

been extensively explored in 

marketing research.  

Genomic data offers the 

potential to capture and utilize 

this predictive information fully.  

7a Genomics can help predict and 

alleviate negative consumption 

behavior.  

The predictive ability of 

genomics in marketing has not 

been explored in marketing 

research.  

Genomic data has the potential 

to enable treatments and 

interventions at a  much earlier 

point and can perhaps alleviate 

behavior before it is expressed.  

7b Gene intervention has the potential to 

mitigate or alleviate negative 

consumer behavior. 

The efficacy of gene editing to 

alleviate undesirable 

consumption behavior has not 

been explored.  

The advent of biotech solutions 

will transform the types of 

interventions possible.  

8 Polygenic Risk Scores (PRS) can 

probabilistically predict consumer 

behavior. 

 

PRSs have not been examined 

in the context of consumer 

behavior.  

PRS scores will enable 

consumers to make more 

informed assessments of their 

risks and possible mitigating 

factors. 
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The initial theoretical framework for the use of genomic data in marketing presented here 

is meant to provide a foundation for future academic research that leads to a better understanding 

of how genes drive and influence consumer behavior and the relationship of genetics to 

environmental influences. Science has long maintained that behavioral traits result from complex 

interactions, but the focus has been on the primacy of environment (Plomin 2019). The emerging 

understanding of the role that genes play in behavior has the potential to confirm, refute, or 

modify previous findings.  

What is genomic data? 

“If you can’t explain a principle simply, then you don’t know it well enough” - Albert Einstein  

Genetic data, which is personal information about genetic characteristics (Shabani and 

Borry 2017), is a subset of genomic data. Understanding what that data is and how it relates to 

Big Data is helpful. Table 6 provides relevant definitions and insights for marketing.  

Genes are segments of DNA (deoxyribonucleic acid) molecules that carry instructions 

(“messages”) for physical or behavioral traits (e.g., eye color, intelligence, personality) (Francis 

2011). mRNA (messenger Ribonucleic acid) is a copy or “transcription” of DNA information 

that is carried to the part of the cell where the message can be decoded. (Flint, Greenspan, and 

Kendler, 2020). A gene encodes a message to build a protein to enable a form or function 

(Mukerjee 2016). See Figure 1.  
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   Figure 1: Function of a Gene 

 

 

 

    (Mukherjee 2016; Flint, Greenspan and Kendler 2020) 

Proteins are the complex molecules of amino acids within our cells that combine to form 

all the structures and functions in the body (Plomin 2019; National Library of Medicine 2022). 

Everything about humans is linked to proteins and how those proteins work or fail to work 

together. The process of decoding the message is called gene expression (Plomin 2019). A SNP 

(single-nucleotide polymorphism) is a change in a part of DNA that somehow alters how a gene 

is expressed (Plomin 2019). When we refer to genes, we are referring to gene expression (e.g., 

eye color, height, personality traits).  

While genetics focuses on individual genes, genomics refers to the study of the complete 

DNA sequence that contains all the genetic information of an organism (Mukherjee 2016), as 

well as the interactions between genes in the sequence (National Human Genome Research 

Institute 2022). The human genome, which contains more than 20,000 genes (Flint, Greenspan, 

and Kendler 2020), can be thought of as an “instruction manual” (Sanjana 2017). Genome wide 

association studies (GWAS) are a methodological approach used to identify genomic variants 

associated with complex traits or diseases (National Human Genome Research Institute 2022).  

Jennifer Doudna and Emmanuelle Charpentier were awarded the Nobel Prize in 2020 

(Nobelprize.org) for their gene-editing technology, CRISPR (clustered regularly interspaced 

short palindromic repeats), which opened the door for editing genetic sequences (Doudna and 
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Sternberg 2017). When there are errors (diseases) in the instruction manual (genome), CRISPR 

works like a pair of molecular scissors to snip out a section of “bad” DNA and replace it with 

healthy DNA (Kaiser 2016). In other words, it corrects errors in the manual (genome) by 

targeting the sequence of DNA that causes a particular illness or disorder and then writing a new 

message or “cure” that can be inserted into the space created when the unhealthy section is 

removed (Broadfoot 2018). Imagine CRISPR as a word processing application that corrects an 

error in a document (Doudna 2015).  

The precision with which CRISPR works on specific pieces of DNA makes it heavily 

reliant on genetic data (Doudna 2015). The scissors must know precisely where to cut. For 

example, CRISPR can identify viral DNA, such as HIV, and destroy or remove and replace that 

section of the DNA sequence with healthy cells (Doudna 2015). Because CRISPR essentially 

rewrites the DNA, it can cure the disease in the parent and potentially prevent it from passing to 

future generations (Ledford 2019). Thus, CRISPR can be both a therapeutic and a preventive 

technology.  

The raw data produced from a DNA sample is a file that contains the location and 

chemical composition of the genetic variants in the sample (National Library of Medicine 2022); 

it indicates the chromosome number, location on the chromosome, and genotype (i.e., the base 

pair combination) (National Library of Medicine 2022). While scientists have mapped the entire 

human genome, 99.9% of human DNA does not vary from person to person (Flint, Greenspan, 

and Kendler 2020). The 0.1% that does vary is what is contained in the file and is of interest to 

researchers, data consolidators, and consumers and drives differences in traits, diseases, and 

behaviors. (Gene Heritage 2022; Flint, Greenspan, and Kendler 2020).  
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As technology advances and costs decline, companies and organizations are 

accumulating massive amounts of human DNA or genetic data that can be used to study links 

between genes, environmental factors, and disease risk (Doudna 2015). The mapping of the 

human genome and the ease with which DNA data can be obtained from individuals has resulted 

in an exponential increase in the amount of raw data with which to conduct research. Genomic 

data science applies computational and statistical methods to decode the functional information 

within DNA code (National Human Genome Research Institute, 2022).  

Two primary factors drive genomic data science as a separate field . The first is that such 

data is less structured and not as clean as that often used for data analysis; therefore, preparing 

the genomic data for analysis requires more advanced tools and methods than other data types 

(Berkely, 2022). Second is the exponential growth in the volume and complexity of data 

available for analysis, including both genomic information from experimentation and other 

sources (National Human Genome Research Institute 2022). Due to its volume, variety, and 

complexity, genomic data qualifies as “Big Data” (National Human Genome Research Institute, 

2022). Thus, many research questions, limitations, and opportunities that fall under Big Data 

research will also be relevant for genomic data.  

Genomic data falls under the umbrella of personal data and encompasses the human 

genome down to individual genetic variations (Shabani and Borry 2017). From an individual 

perspective, while genomic data provides opportunities for targeted marketing, products, or 

health solutions, it also presents challenges around security, consent, and appropriate use 

(Daviet, Nave, and Wind 2022). Consumers provide genetic data in various ways, most 

commonly as blood or tissue samples supplied as part of standard medical care or for the explicit 

purpose of genetic analysis (National Library of Medicine). Direct-to-consumer genetic testing 
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(DTC-GT) companies (e.g., AncestryDNA, 23andMe) obtain genetic data by providing 

information to consumers in exchange for the ability to collect information about personal 

history and habits (e.g., personality, lifestyle) (Daviet, Nave, and Wind 2022). Data consolidators 

such as Gene Heritage and XCode Life interpret raw data for consumers who have obtained data 

from DTC companies (XCode Life 2022). The data collected by DTC-GT companies then 

becomes a product to be sold to other companies for either product development or marketing 

purposes (Daviet, Nave, and Wind 2022). Genetic data can potentially transform marketing like 

Big Data has (Erevelles, Fukawa, and Swayne 2016).  

Table 5 provides additional key terms and descriptions that are relevant to the 

understanding of genomic data. Included is also an insight into marketing implications. The goal 

is to provide enough context for the underlying concepts while focusing on marketing 

implications.  
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Table 5-Key Terms and Insights for Marketing 
 Term Description Insight for Marketing 

1 Genetics Genetics is the study of individual genes and the 

transmission of genes via heredity (National Institute 

of General Medical Sciences 2022). 

All behavioral traits are 

genetic; and therefore, 

genetic research can provide 

insight into consumer 

behavior. 

2 Genomics Genomics is the study of the complete set of DNA or 

genes (National Human Genome Research Institute 

2022). 

As most behavior is 

complex, genomics can 

provide insights into a 

broader range of behaviors 

than genetics alone. 

3 Gene The gene is the fundamental unit of heredity that 

defines traits passed from parent to child (Mukherjee 

2016).  

Genes account for around 

half of all behavioral traits. 

4 DNA DNA contains the fundamental building blocks for 

humans. It carries all genetic information which is 

comprised of four chemicals: adenine(A), thymine(T), 

guanine(G), and cytosine(C) (National Library of 

Medicine 2022). 

0.1% of DNA accounts for 

variances among 

individuals.  

5 mRNA mRNA carries information from the DNA in a cell’s 

nucleus to a  location to be translated into a protein.  

This protein causes the trait to express itself (National 

Human Genome Research Institute 2022).  

mRNA plays a critical role 

in gene expression and the 

efficacy of many vaccines 

and other treatments.  

6 Chromosome Chromosomes are structures in the nucleus of cells 

that store our genetic information (DNA) (Mukherjee 

2016). They play a vital role in ensuring that DNA 

has copied accurately from cell to cell (Jax.org 2022) 

Some genetic disorders 

result from chromosome 

abnormalities; therefore, 

advances in editing 

techniques present 

opportunities for new 

therapeutic interventions.  

7 Genomic/Gene 

Editing 

Intentional changes to genome segments or individual 

genes (Doudna and Sternberg 2017). 

Changes in the genome or 

an individual's genes 

potentially alter behavioral 

traits (Doudna and 

Charpentier 2014). 

8 GWAS Genome-Wide Association Studies are large-scale 

studies that test genetic variants across large 

populations to find statistically significant 

associations with specific traits or diseases 

(Uffelmann et al., 2021). 

Genomic data becomes 

genomic information as a 

result of the analyses in 

GWAS.  

9 PRS Polygenic Risk Scores (Also called Polygenic Scores) 

are quantitative measures that indicate an individual’s 

genetic liability for a trait relative to other people 

(Nguyen and Eisman 2020). 

PRS can provide 

demographic overviews to 

marketers that enable them 

to understand average and 

outlier behaviors.  
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CHAPTER 3 

Methodology 

This was one of the first studies on the role of genomic data in marketing; therefore, the 

first section focused on creating an initial theoretical framework. Though genomics has not been 

explored in marketing, there was a substantial body of research and data from other disciplines, 

including behavioral genomics, genetics, and psychology, from which to build. The literature 

review in Chapter 2 synthesized the research that supports the theoretical framework for 

marketing. The foundational premises articulated here will eventually lead to testable 

hypotheses. Hunt’s indigenous theory approach was used to build the theoretical framework for 

the value of achieving the goals in the first section (2020). The second section was an 

exploratory textual analysis that identified key themes related to the attributes and potential 

marketing applications of genomic data. The rationale for using these specific methodologies 

follows below.  

Methodology for Theoretical Framework  

“In many cases, we are defending the past at the expense of creating the future.” (Erevelles 2022)  

  This research followed an original process based on indigenous theory development to 

advance core foundational premises on the role of genomics in consumer behavior (Hunt 2020). 

This methodological contribution, which is necessary given the novelty and potential impact of 

the field, will provide an agenda or roadmap for future research. Before establishing the rigor of 

the theoretical approach, the relevance should be considered. This consideration explains why 

the methodology was selected and why it was the most appropriate, in fact only one, to address 

the research problem. 
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For a body of scholarship to develop, the field needs to have a framework for grounding 

theory. Hunt noted that marketing was a leader in business scholarship for approximately three 

decades through the mid-twentieth century; the period since was marked by a reliance on theory 

from other disciplines (2020). This suggests that the field reoriented its perspective and 

positioned it as a discipline more focused on application than theory (Hunt 2020). Hunt’s 

perspective is not without criticism. One can argue that the purpose of any business research is 

ultimately about the practical application to real-world business problems. That said, Hunt’s 

argument was that there had been a lack of well-developed processes and procedures. Given that 

marketing does not appear to have pulled in research from other disciplines to address the current 

research question, an initial framework grounded in indigenous theory, research can progress 

rapidly and impact scholarship and managerial practice in the marketing field. This is valuable 

for new fields that do not yet have a body of research upon which to build or a set of  constructs 

and variables to test.  

A non-linear approach was the only one suitable for the current research problem. As 

there has been no marketing research on genomics, no theories were available to effectively 

challenge or test. While 50% of consumer behavior is driven to some degree by genetics, 

consumer research reflects an almost exclusive focus on environmental factors, thus leaving a 

gap in the body of knowledge. The research gap and motivation section of this dissertation 

established the need for a theoretical framework to fill the gap. Indigenous theory development 

offers a way to fill the gap. 

Before applying the process, it was important to understand the steps in Hunt’s approach. 

The foundational premises approach to theory development is a seven-step process Participant to 

feedback loops at specific points.  The first step is to identify the current problem. That is, 
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establish the phenomenon to be explored or explained. The following two steps identify the 

characteristics, strengths, and weaknesses of extant and alternative theories, models, or 

frameworks relying on existing literature. This will help identify gaps in theories, models, and 

frameworks (step two), while alternative literature can provide insight into theories that have not 

been applied to the problem (step three). These first three steps segue into the development of an 

initial set of foundational premises (step four), the purpose of which is to concisely facilitate 

understanding of the problem by explaining aspects of it that could potentially result in theories 

that lead to solutions. Steps five, six, and seven operate within a feedback loop. In step five, 

constraints are identified, potentially leading to a revision of the foundational premises. Step six 

presents the revised premises for publication and demonstrates that they facilitate understanding 

of the problem, contribute to explaining the problem, and lead to theories that contribute to 

forming solutions to the problem. Finally, step seven forms a feedback loop with the fourth step. 

The foundational premises are revised as new constraints are introduced and revisions are 

proposed. Foundational premises are intended to be organic. They lay the foundation, but at the 

same time, they evolve to reflect and incorporate new knowledge. Much of that new knowledge 

is the result of traditional linear research. Ultimately, this methodology forms a symbiotic 

relationship with traditional linear research. This dissertation executes steps one through five, as 

shown below.  
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Table 6- Application of Indigenous Theory Development 

 

Step Description of Steps in 

Indigenous Theory 

Development (Hunt 2020) 

The Genomics Revolution and Its Implications for 

Marketing 

1 Identify the current problem. The role of genomics has not been considered in 
marketing literature.  

2 Identify the factors that cause 

the problem and how to 
address it effectively. 

The literature review in Chapter 2 addressed this step 

by providing historical context, an overview of twin 
and adoption studies, and an overview of physical and 
behavioral trait studies.  

3 Classify elements of other 
theories that can address the 
problem but have not been 

utilized.  

The theoretical background in Chapter 2 addressed this 
step.  

4 Develop a set of foundational 
premises. 

8 foundational premises are set forth in Chapter 4.  

5 Evaluate the preliminary set 

of foundational premises. 

The 8 foundational premises set forth in Chapter 4 

reflect multiple iterations and refinement of the 
premises throughout the dissertation process.  

6 Propose by means of 
publications the set of 

foundational premises.  

At the time of this writing, these ideas have been 
presented at two conferences (Erevelles, McGuire, 

Erevelles 2022; Erevelles et al. 2022) 

7 Revise the original set of 
foundational premises by 

means of additional 
publications.  

Revisions should be an output of the areas for future 
research articulated in Chapter 5.  

 

For this dissertation, these foundational premises will result from identifying the 

attributes that highlight the value proposition of genomics in marketing, an emerging problem 

because genomics is an evolving field. As scientific research continues to illuminate our 

understanding of the role that genetics plays in driving consumer behavior, the need for research 

grows.  There is no question that emerging scientific research will result in reconsidering the 

factors that drive consumer behavior. For marketing research in this area to have both academic 

and practical value, it must be based on a solid foundation that can change logically and 

systematically. The methodology presented here will achieve that goal.  
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Most academic research is linear or incremental.  Linear research dates to the 16th century 

with Copernicus and Galileo with the development of the scientific method. The scientific 

method is largely responsible for the progress of science over the last five centuries. While it has 

unquestionable strengths, there are situations where it hinders progress (Firestein 2012). One of 

those situations is when the research area involves a paradigm shift, or it is a new area where 

theories from which to develop hypotheses have not been developed. Not only does genomics in 

marketing represent such a shift, but the field of genomics and the data it creates also changes at 

a rapid and exponential pace (Schilling 2013). Therefore, in a world where change occurs non-

linearly, we need non-linear research to keep up with the pace of change. It requires a strategic 

balance of knowledge creation.  

 There are limitations to this theoretical approach that should not be ignored . (See Table 5 

below.) The primary challenge in examining genetic data and consumer behavior is the inability 

to conclude or establish causation or attribution decisively.  Consumer traits are challenging to 

study because it is impossible to completely control the variables involved. The environment can 

never be completely excluded from consideration, and genetic expression for behavioral traits 

involves multiple genes interacting in ways that cannot be controlled in a research setting. 

Therefore, the foundational premises are not reflections of absolute but rather “approximate 

truth” (Hunt 2011). In essence, marketing theory creates a model. Models are simulations rather 

than replications of phenomena. Another limitation is that for areas such as genomics, scientific 

discoveries are ongoing. Therefore, foundational premises are based on the available knowledge 

at the time of development. They evolve based on both effective challenges and new scientific 

discoveries in both the fields from which they emerge and on the research in the field for which 

they are being developed.   Finally, as with other theoretical fields (e.g., mathematics), the 
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application of theory is not always immediately evident. Foundational Premises lead to testable 

hypotheses.  The results of those tests drive the application of the findings. Though there are 

limitations that should not be dismissed, they do not undermine the relevance of the 

methodology. Rather they serve to provide valuable boundaries within which research can 

advance.  

Table 7: Limitations of Methodology 

 

# Limitations 

1 Foundational Premises create models. Models simulate but do not replicate 
actual results (Hunt 2011) 

2 Foundational premises are approximations based on available knowledge at the 
time of development and, therefore, prone to error and necessary revision (Hunt 
2011).  

3 Foundational premises do not immediately lead to testable hypotheses. 

Premises evolve and develop through multiple iterations as new information is 
discovered. The practical managerial application is not always evident at the 

onset. (Varadarjan 2020) 

4 Hunt’s methodology is an iterative process that depends upon an effective 
challenge to create a feedback loop, so Foundational Premises necessarily 
evolve over time and new premises are added.  

 

The impact of this method offers further support for its rigor. Figure 2 below lists the 

citation statistics for the top ten articles published in the Journal of Marketing. The second most 

cited and two of the four most cited articles use this approach presented here. In addition, the 

eighth most cited marketing paper (Erevelles et al. 2016) used the method. Of relevance for the 

current project is that it also considered a non-linear paradigm-shifting phenomenon, Big Data, 

and how it will transform marketing.  
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Figure 2: Top Journal of Marketing Articles and Their Impact 

 

Methodology for Empirical Analysis 

The empirical methodology for this dissertation was an exploratory textual analysis of 

data obtained from survey participants selected, as noted earlier, from doctoral students that had 

been presented with a high-level overview of the topic. This first analysis served as a pilot for the 

approach. Further analysis was performed with a cultivated participant pool of graduate students. 

This methodology was selected for several reasons. The primary was that while the field of 

genomics is relatively mature, genomics in marketing is a new field of study. Therefore, there is 

no existing body of empirical research upon which to build. This means that exploratory methods 

are needed to lay the foundation upon which future research can build. The goal of this 

exploratory textual analysis was to provide insight into the attributes and applications that 

resonate in a marketing setting. While eventually, it will be valuable to replicate marketing 

strategy research as well as consumer behavior research studies incorporating genomically 

derived constructs and variables, the field has not yet developed enough to do that. One way to 
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develop concepts that lead to constructs and variables is “a continuous dialogue with empirical 

data” (Corbin and Strauss, 2015, p. 220). 

Sample Participants and Research Design 

Initial participants were graduate students at the University of North Carolina at Charlotte 

who had a presentation on genomic data and its potential use in marketing. They were recruited 

from a Master of Business Administration (MBA) and a Doctor of Business Administration 

(DBA) class taught by the same professor. The respondents were approximately 50% male and 

50% female. All were professionals representing a wide range of industries with anywhere from 

several years to decades of professional experience. The initial pool of participants had been 

educated on the topic of genomics. However, as Doctor of Business Administration candidates 

with a variety of educational backgrounds, they were not necessarily familiar with marketing-

specific attributes or applications. While their responses did provide valuable insight for 

marketing managers on the general understanding of the topic of genomics, they did not provide 

actionable insight for managers or scholars from a marketing discipline perspective. Therefore, 

the results from the initial exploratory analysis, though interesting, were deemed less than 

sufficient to constitute a meaningful contribution. Because a subject pool with a deeper 

knowledge of both genomics and marketing was available, it was determined that cultivating that 

population for analysis might yield more meaningful results. We feel that the additional analysis 

provides a sizable methodological contribution. That said, the initial analysis was an effective 

pilot for both the coding approach and a test of interrater reliability. 

 

 



34 
 

Materials and Design 

The participants were asked to complete two open-ended essay-style questions to 

ascertain their understanding of the attributes of genomic data (Question 1) and the potential use 

of that data in marketing (Question 2). The participants were given guidelines to maximize the 

text available for analysis while not constraining responses. The objective was to obtain enough 

data to identify a range of themes. The survey was conducted online, and participants were 

nominally compensated. Appendix 1 contains the questions included in the survey and the 

project overview. It was expected that the participants in the initial pool had limited knowledge 

outside of the class lecture and limited assigned pre-reading. 

The design for the cultivated subject pool was similar but significantly expanded students 

were enrolled in a graduate-level marketing course of which genomics was one topic. Therefore, 

the expectation was that they were both familiar and conversant with marketing discipline 

concepts and applications. Table 9 details the steps in cultivating or educating the pool. The 

MBA students were enrolled in a graduate-level marketing course. They received both assigned 

readings and a classroom lecture on genomics. They were assigned a term paper with the 

requirement to identify an additional twenty resources. The instructions in the term paper were to 

address the two questions in the survey. 1. What are the attributes of genomic data? And 2. What 

are the potential applications for genomics in marketing? Two weeks following the lecture, 

students participated in a facilitated classroom discussion. The students had approximately two 

months to complete and submit the term paper. The responses to the survey were largely pulled 

from the term paper content.  
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Table 8- Participant Cultivation Process 

 

Step # Date Process Step Description 

1 
 
2 

1/11/23 
 
1/18/23 

Initial Presentation 
 
2 ½ hour lecture on 

“Genomics in 
Marketing” 

Professor introduced the topic and assigned 
readings on genomics. 

3 3/15/23 Interactive Classroom 

Discussion (Outline of 
term paper with at least 
20 independent 

references needed) 

Students participated in an instructor-

facilitated classroom discussion following 
classroom lectures and assigned reading on 
genomics.  

4 4/3/23 Term Paper Submitted 
with at least 20 

independent references 

Term paper addressing the two questions in 
the survey according to specified guidelines.  

5 4/5/23 Questionnaire made 
available and data 

collected – Participation 
was optional 

MBA Students were recruited via a verbal 
appeal explaining the purpose of the 

research, the method for the response, and 
compensation for participation. 

 

Coding Process  

Open coding was used to analyze the data. This inductive coding approach is conducive 

to exploratory studies that aim to understand certain propositions or concepts to facilitate theory 

development (Mason 2018). The approach was the same for the two questions and is described 

as follows.  

Coding was a two-step process. First, manual open coding identified key themes for each 

participant's response. Two coders independently identified keywords within each response. 

Following the initial identification, each coder aggregated their keywords into themes. The 

coders then consolidated their themes to determine a final list of themes to code responses.  

Reliability Analysis. For the pilot, the next step was for each coder to code the responses 

to each question separately. Cohen’s Kappa was calculated to determine interrater reliability (See 



36 
 

Table 9 below) (Landis and Koch 1977). This methodology was like that used by Fukawa and 

Erevelles (2014).  

Table 9- Cohen’s Kappa 

Kappa Statistic Strength of Agreement 

<0.00 Poor 

0.00-0.20 Slight 

0.21-0.40 Fair 

0.41-0.60 Moderate 

0.61-0.80 Substantial 

0.81-1.00 Almost Perfect 

(c.f. Landis and Koch 1977) 

The final step was to evaluate the relationship between the themes identified in each 

question. Pointwise Mutual Information (PMI) identifies the strength of the relationships 

between themes in terms of the likelihood to cooccur together given the overall probability of 

appearing independently (Aggarwal et al. 2009). PMI is an algorithm that enables the statistical 

analysis of unstructured data and is grounded in information theory (Balducci and Marinova 

2018). Figure 2 is the equation used to calculate PMI. 

Pointwise mutual information equation 

 

 

While the theoretical framework will be the primary theoretical contribution of this 

research, the empirical study has managerial implications in that it illustrates the attributes and 

themes around marketing applications. It provided a window into consumer understanding of 

what, for many, is an unfamiliar topic. As noted throughout the dissertation, there has been very 
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little research on this topic in the marketing field. The empirical study presented here was 

intended to be a starting point for empirical consideration. The results of the exploratory analysis 

are described in detail in Chapter 5.  

The approach was not without limitations. The greatest limitation was the lack of 

research from which to build. A corollary to that limitation is that textual analysis depends on 

how the questions are framed and what knowledge the participants already possess. While those 

limitations are acknowledged, the approach was appropriate to meet the objectives outlined in 

Chapter 1.  
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CHAPTER 4 

Initial Theoretical Framework 

Genomics in Marketing 

Foundational Premises  

FP1: The gene is the foundational unit for all behavioral consumer traits.  

 “To create the sum of the parts, we must begin by dividing it into the parts of the sum.” 

(Mukherjee 2016, p.485)  
  

Framing the argument  

One must understand genes to understand behavioral traits and their potential impact on 

consumer behavior. Genes are the foundational and functional unit of inheritance (Mukherjee 

2016). They encode the information needed to specify traits that are the distinguishing 

characteristics of a person (Flint, Greenspan, and Kendler 2020; National Human Genome 

Research Institute 2022). The first law of behavioral genetics asserts that “all human behavioral 

traits are heritable” (Turkheimer 2000 p. 160). Behavioral traits are those traits that relate to 

factors that drive behaviors. The sections of DNA (deoxyribonucleic acid) for which we know 

the location on the chromosome are called genetic markers. (National Human Genome Research 

Institute 2023). There are many indications that causal relationships exist between genetic 

markers and aspects of consumer behavior (Daviet, Nave, and Wind 2022), as well as between 

some heritable traits that impact decision-making and consumer behavior (Simonson and Sela 

2011). As the gene is the mechanism for establishing human traits and traits drive behavior, the 

gene can reasonably be presumed to be the foundational unit for all consumer behavioral traits.  
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Background 

 For offspring to inherit traits from their parents, each parent contributes DNA, a spiraling 

ladder of sugar and phosphate molecules that form a double helix (Plomin 2019) (See Figure 4.).  

As noted previously, genes are segments of DNA molecules that carry the instructions for 

physical or behavioral traits (Portin and Wilkins 2017). The genome is the complete DNA 

sequence for an organism (Venter et al. 2001). Watson and Crick’s Nobel Prize-winning 

discovery of the double helix structure of DNA was a seminal event in understanding human 

behavior (Flint, Greenspan, and Kendler 2020). A gene can be considered as the “recipe” for 

behaviors (Ridley 2003, p.235). To understand the recipe, it is important to understand the key 

ingredients, how they are mixed, and what happens when they are mixed. While the first and 

most basic ingredient is DNA alone, it accomplishes little. RNA (ribonucleic acid) is like DNA, 

as it is also a combination of sugar and phosphate molecules, but its role is to carry the coding 

information to a place where it can be transformed into a protein (Flint, Greenspan, and Kendler, 

2020). That place is the gene (Ridley 2003). The proteins created are vital to how the human 

body, including the brain, functions and are, therefore, crucial to human behavior (Plomin 2010). 

The ‘Central Dogma’ (Crick 1958) is that the DNA on a gene sends information via RNA to 

create a protein that establishes function or gene expression (Mukerjee 2016).  

Genes are the foundational unit of behavior 

Many factors determine how genes are expressed and why that expression might differ 

among individuals. Variances in a single rung on the double helix, referred to as SNPs (single 

nucleotide polymorphisms, pronounced “snips”), indicate differences in gene expression, 

including those associated with behavioral traits (Plomin 2019). SNPs are the common source of 

genetic variations, with over 4 million in a person’s genome (National Library of Medicine 
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2023). Another potential factor is epigenetic variations, chemical alternations to DNA, which 

sometimes are heritable (Mukerjee 2016). The human genome, which is the complete DNA 

sequence for a human, has over 20,000 coding genes. (Flint, Greenspan, and Kendler, 2020). 

Amid this complexity, studies have found that most behavioral traits have a genetic driver or 

influence (Plomin and Rende 1991). In other words, all psychological differences among 

individuals show at least a moderate level of heritability (Bouchard and McGue 2003). For 

example, the heritability of personality is 40%-50% (Bouchard 2004). Similarly, spatial ability is 

a strong predictor of academic achievement for science-related fields and is 70% heritable 

(Rimfeld et al. 2017). In recent years, studies no longer look for heritability but rather the degree 

of heritability and the mechanism by which it occurs (Bouchard 2004).  

Genes are the foundational unit for consumer behavior traits  

 Given the evidence that genes are the foundational unit for behavioral traits and the fact 

that all behavioral traits are at least somewhat heritable (Turkheimer 2000), a reasonable 

inference is that genes are the foundational unit for all consumer behavior traits. Research on 

twins has shown a heritable influence on consumer preferences and decision making (Simonson 

and Sela 2011). For example, choices between utilitarian verses hedonistic options indicate that 

whether some choses a utilitarian option like batteries instead of a hedonistic option like 

chocolate has a genetic driver. Likewise, studies on consumer outcomes, such as beverage 

consumption, loneliness, and risk tolerance, show the influence of genes (Daviet, Nave, and 

Wind 2022). For example, approximately 20% of the variance in financial risk-taking behavior is 

due to genetics (Cesarini et al., 2009). A GWAS found that that coffee and tea consumption were 

linked to genetic factors (Taylor, Smith, and Munafò, 2017).  While the associations were small, 

0.38% and 0.19%, they are relevant because higher risk for consumption correlated with reduced 

https://onlinelibrary.wiley.com/authored-by/ContribAuthorRaw/Munaf%C3%B2/Marcus+R.
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water consumption (Taylor, Smith, and Munafò, 2017).  In sum, we reasonably can conclude that 

the gene is the foundational unit for all behavioral consumer traits. Thus, the ability to better 

understand genomic characteristics of consumers could help us to better understand and predict 

consumer behavior. 

Figure 3: DNA Double Helix 

 

 

   
(c. f., National Institute of Health National Human Genome Research Institute) 

 

FP2: Consumer Behavior is a function of both environmental factors (nurture) and 

genomics (nature).  

 

“Nature is the length of the rectangle, nurture the width. There can be no rectangle without 
both.” (Ridley 1993, p.265) 

 

Framing the argument 

There are two factors that can shape behavior: the environment and genomics. Galton 

coined the phrase “nature versus nurture” to describe these two, at times competing and at times 

https://onlinelibrary.wiley.com/authored-by/ContribAuthorRaw/Munaf%C3%B2/Marcus+R.
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complementary factors (Galton 1875). Behavioral geneticists have known for over thirty years 

that the percentage of variance in a population due to genetic influences (heritability) is 

estimated to account for close to half of some behavioral characteristics. “Heritabilities range 

from about 40 to 50% for personality, vocation interests, scholastic achievement, and general 

intelligence.” (Plomin, Owen, and McGuffin 1994, p. 1734). Meta-analyses have confirmed that 

“across all traits the reported heritability is 49%” (Polderman 2015, et.al, p. 702). The 

implication is that environmental factors account for the remainder.  The consistent finding 

resulting from behavioral genetic research is the importance of both the environment and 

genetics in the prediction of behavior (Plomin 2023). Almost all behavioral research, including 

in marketing, has been focused almost entirely on environmental factors. (It is worth noting that 

genetic factors may have been unknowingly reflected in these findings.) For example, in 

consumer behavior literature, parenting, stress, and overall well-being usually assume that 

environmental factors are the main driver of behavioral outcomes (e.g., de Mooij and Hofstede 

2011; Moschis 2007; Nanda and Banerjee 2021).  

Evidence from the literature 

Biologists have long established that genes influence behavior (Rose 1995; Robinson 

2004). Though there is little debate about whether the transfer of genetic traits (with single or 

multiple genes) from parent to offspring occurs (Cold Springs Harbor Laboratory 2022, 

Turkheimer 2000), the question is how and to what extent genetic factors account for different 

human traits. For example, biologists have found a genetic link for most investigated behavioral 

disorders, such as violence, hyperactivity, and reading disability (Plomin, Owen, and McGuffin 

1994). However, heritability does not suggest that the environment is unimportant in influencing 

behavior or preferences. For example, studies of twins reared found that while attributes such as 
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religiosity are heritable, religious affiliation may be influenced by the environment (Bouchard 

and McGue 2003). The evidence in the literature led to Turkheimer’s (2000) seminal work 

suggesting three fundamental “laws” of genetics. The second law is that “the effect of being 

raised in the same family is smaller than the effect of genes” (Turkheimer 2000 p.160). In other 

words, Turkheimer (2000) suggests that both genes and the environment play an important role 

in the formation of behavioral traits. (It should be noted that environmental influences outside 

the family should not be ignored.) The results of studies using twins, families, and adoption 

support these conclusions (Plomin, Owen, and McGuffin 1994).  For example, studies indicating 

that psychopathology runs in families is not the result of just the environment as previously 

believed, but a manifestation also of genetic influences (Plomin, Owen and McGuffin, 1994). 

 Behavior is a function of both genomic and environmental factors: While the first law of 

behavioral genetics is that all traits are heritable, no trait has been found to be 100% heritable 

(Turkheimer 2000). In an analysis of the top ten replicated findings from behavioral genetics, it 

was noted that while all psychological traits show genetic influence, none show 100% 

heritability (Plomin et al. 2016). As noted in Table 2, the percentage of heritability has been 

measured for multiple traits and disorders. None of those percentages was 100%. The 

overwhelming conclusion of the last 100 years of genetic research has repeatedly found that both 

genetics and the environment influence behavior (Plomin 2023). For example, if the heritability 

of personality, school achievement, and breast cancer are 40%, 60% and 10% respectively, then 

the approximate environmental influence is 60% for personality, 40% for school achievement 

and 90% for breast cancer.  
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Consumer Behavior is a function of both environmental factors and genomics: Behaviors that 

appear to be driven by the environment likely have a direct genetic link or at least a connection 

to a genetic predisposition (Turkheimer 2000). However, there is evidence that environment can 

serve as a mediating or moderating factor. For example, a study on the decision to own versus 

rent a home is influenced by a genetic predisposition, yet is moderated by environmental factors 

such as family wealth (Cronqvist, Münkel, and Siegel 2014). A nutritional study found that 

eating behaviors play a mediating role in body weight for those will a genetic susceptibility to 

obesity (Jacob, et al 2018).  Caregiver communication was found to be both a moderator and a 

mediator for language development in children (Onnis, 2017). The interesting findings are not 

that the environment does not matter, but that genomics also plays a role in behavior. In sum, 

while considerably more research is needed in consumption situations, the preponderance of 

evidence in the behavioral genomics literature suggests that consumer behavior is a function of 

both the environment and genomics.  

FP3: Interactions between genes influence consumer behavior.  

“Life is [found]…in organization, not in symbiosis but in synthesis.” (Conklin, 1940).  

Framing the argument 

Genes do not act in isolation. They interact with other genes (Phillips 1998). Observable 

behavior (a person’s phenotype) is the expression of multiple genes interacting with each other 

or with the environment (Mahner and Kary 1996). Also, important to note is that there is no 

single gene responsible for any behavioral trait; all behavioral traits are complex (Chabris et al. 

2015). One of the most effective methods of studying behavioral traits is with GWAS (Genome-

Wide Association Studies). GWAS test genetic variants across large populations to find 

statistically significant associations with specific traits or diseases (Uffelmann, et al., 2021). One 
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of the advantages of GWAS is that it allows researchers to study interactions between genes and 

their effects. (Begum et al. 2012). For example, a GWAS was conducted with over 100,000 

individuals to understand the genomic drivers of educational attainment and found three genetic 

variations or SNPs that were statistically significant and they were in the region of the genome 

that had also been associated with health, cognition levels, and aspects of the central nervous 

system (Rietveld et al. 2013). Genome Wide Association Studies indicate that most behavioral 

traits are polygenic, with some having as many as 200,000 causal genetic markers (Harbin & 

Koellinger 2020). The sections of DNA (deoxyribonucleic acid) for which we know the location 

on the chromosome are called genetic markers. (National Human Genome Research Institute 

2023). In other words, researchers are coming closer to being able to establish not only 

correlation, but a causation between genetic markers and behavioral traits. (National Human 

Genome Research Institute 2023).  

Background 

At this stage, it is helpful to understand a few technical terms that are germane to the 

discussion (See Table 11). In simple terms, a person’s genotype refers to the complete set of 

genes for an individual, as well as the location on the chromosome where each sit (Mahner and 

Kary 1996). Chromosomes are structures in the nucleus of cells that store our genetic 

information (DNA) (Mukherjee 2016). They play a vital role in ensuring that DNA has been 

copied accurately from cell to cell (Jax.org 2022). When we describe an individual’s physical 

characteristics or behavior, we are talking about their phenotype. While a person’s genotype is 

defined by the nature and location of their genes, a person’s phenotype is the observable 

expression of their genes (Wojczynki and Tiwari 2008). For example, height, eye color, hair 

color and lifetime achievement are observable traits. Two other relevant concepts are alleles and 
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loci. Alleles are forms that a gene can take (e.g., for eye color or blood type) (Turner 2013). A 

person’s eye color or phenotype that is observable is a function of the dominant or recessive 

nature of the gene and what specific allele each parent provides.  Loci is simply the location on a 

chromosome where a particular gene is located (National Human Genome Research Institute 

2023). Simply put location matters. The proximity of genetic markers can impact the probability 

of inheritance as the closer they are, the more likely they are to be inherited together and thus 

may be expressed differently (National Human Genome Research Institute 2023). The sections 

of DNA (deoxyribonucleic acid) for which we know the location on the chromosome are called 

genetic markers. (National Human Genome Research Institute 2023). Mapping the human 

genome includes identifying genes, alleles, and loci.  

Finally, perhaps the most crucial gene-gene interaction for behavioral and complex 

disease research is epistasis. Epistasis is the interaction of non-allelic partner genes (Nagel 

2005). In other words, epistasis is the interaction of genes that do not share the same loci (Nagel 

2005). The distance between genes may alter how the gene is expressed (National Human 

Genome Institute). For example, the propensity for a person to be highly anxious may be related 

to the loci of other personality traits (Cloninger, et. al 1998). The terms and definitions in Table 

10 are important for understanding the interactions among genes.  

 

 

 

 

 



47 
 

Table 10- Key Terms and Definitions 

 

Term Brief Definition Citation 

Allele Alleles are forms of a gene, and every gene has 
at least one allele.  

(Darker, 
Gellman, and 
Turner 2013) 

Loci Plural of locus which refers to the physical 

location of a gene on a chromosome. 

(National Human 

Genome 
Research 

Institute 2023) 

Genotype All the genes or alleles for an individual as well 
as the loci for those genes.  

(Mahner and 
Kary 1997) 

Phenotype The observable expression of a gene.  (Wojczynki and 

Tiwari 2008) 

Epistasis The expression of a gene is modified by the 
expression of another gene. 

(National Human 
Genome 
Research 

Institute 2023) 

  

Interactions between genes influence gene expression 

The challenge of genomics and the power of genomic data is the ability to better 

understand epistasis, as it is the driver of the genetic factors that drive behavioral traits and  

complex diseases. Even single-gene diseases such as sickle cell anemia are influenced by the 

expression of other genes (Nagel 2005). In other words, while the disease is traceable to a single 

gene, not every person with the disease has an identical experience. Of the fifteen potential 

complications of sickle cell, most patients exhibit 3-5 of them, and even then, the intensity of the 

symptoms can vary (Nagel 2005). Nowhere is the importance of gene interaction more notable 

than with disease studies. Most disorders involve gene interactions. For example, the interactions 

among multiple genes are responsible for the onset of schizophrenia, autism, and essentially all 

mental disabilities (Plomin 2019). Similarly, physical disorders, such as Type 1 Diabetes 

(Redondo, Steck, and Pugliese 2017) and stomach ulcers (Malaty et al. 2000), are influenced by 

the interactions of multiple genes.  
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Interactions between genes influence all behavior and hence consumer behavior 

Studies have found evidence that gene interactions can be strong predictors of behavioral 

problems in children based on genetic drivers of behaviors that are evident during development 

(e.g., Schmidt, Fox, and Hamer 2007). For example, genetic interactions influence personality 

traits related to reward dependence, which is a measure of response to verbal signals of social 

approval (Schmidt, Fox, and Hamer 2007). Furthermore, studies suggest that genetic interaction 

can predict criminal and anti-social behavior (Boutwell et al. 2014).  Finally, research indicates 

that gene interactions are associated with both smoking behaviors as well as difficulty with 

concentration (Vandenbergn et al. 2007). While there is almost no research directly examining 

the influence of genomics on consumer behavior, it would be reasonable to conclude that if gene 

interactions influence all types of behavior, they also will influence all types of consumer 

behavior. 

 FP4: Interactions between genes and the environment influence consumer behavior.  

“In the real world, there is no nature vs. nurture argument, only an infinitely complex and 
moment-by-moment interaction between genetic and environmental effects.” (Maté, 2010, p.213) 

 

Framing the argument 

The dichotomous paradigm of “nature” (genes) versus “nurture” (environment) has given 

way to one that looks at the relationship between the two (Robinson 2004). Neither genes nor the 

environment act in isolation. Neither do they act in predictable consort. For almost any trait of 

interest, there will be some unique balance of genetic and environmental influence. Those 

interactions influence behavior. Variability in individual behavior is, in part, a consequence of 
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interactions between genes and the environment (Chabris et al. 2015). The question is the extent 

each plays in the expression of a trait and how the relationship influences behavior. No traits 

have been found to be 100% heritable, and therefore environment always plays a role in behavior 

(Plomin et al. 2016).  

Evidence from the literature 

One central theme from the literature is that these relationships are simultaneously simple 

and complex (Kendler and Baker 2007). One of the top ten replicated findings from behavioral 

genetics is that most measurements of environmental influences for behavior show a statistically 

significant level of genetic influence, and genetics often serves as a mediator in measuring the 

environmental drivers of traits. (Plomin et. al 2016). For example, studies on parenting show 

behavioral outcomes in children are the result of genetics, but also parenting and life events 

(Plomin et al. 2016).  

Genes do not only interact with the environment. They are sometimes changed by it. 

Some of the most compelling evidence for the profound impact that environmental factors can 

have on genes comes from epigenetic research, which indicates that environmental triggers can 

permanently alter a person’s genes (Carey 2012). Epigenetics is different than gene-environment 

interaction. It is not the modification of gene expression.  It is a temporary or permanent 

alteration of the genetic code (Carey 2012). While different from gene-environment interactions 

that do not change the genetic code, it is nonetheless an important manifestation of the 

interaction between the two.  
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Interactions between genes and the environment matter 

Studies on personality and coping with professional demands offer an illustrative 

example of the interactions between genes and the environment. Researchers found moderate 

correlations between personality and coping with professional demands (Maas and Spinath 

2012). In other words, there was an interaction between genetic factors (personality) and coping 

with professional demands (environmental triggers).  

There are also relevant examples of epigenetic changes. Research on the impact of 

malnutrition during extreme famine provides evidence of genetic changes passed on to 

subsequent generations (Francis 2011; Moore 2015). Even after the environmental stimulus 

(malnutrition) had been removed, the impact on those who were not malnourished indicates that 

the environment somehow changed the genes that were then passed on to the next generation. 

When environmental factors interact with genes in a way that changes behavior, the interaction is 

more crucial than the degree of influence of either nature or nurture. In other words, nurture can 

alter nature.  

Interactions between genes and the environment influence consumer behavior. 

This point reinforces the frequently replicated finding that genomic factors mediate the 

role of the environment in influencing consumer behavior (Plomin et al. 2016). Studies also 

indicate that behavioral traits such as personality, social attitudes, and personal interests are 

largely a function of environmental influences that are mediated by genetics (Bouchard and 

McGue 2003). Interestingly, when environmental measures such as parenting or various life 

events serve as dependent variables in genetic studies, they have reinforced the importance of 

both genetics and environment on outcomes (Plomin et al. 2016). Finally, there are multiple 
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studies that support the premise that genes and the environment work together for a variety of 

behavioral traits, including visual processing, comprehensive knowledge, and short-term 

memory (Bouchard and McGue 2003). The logical inference is that interaction between genes 

and the environment also influences consumer behavior.  

FP5: As consumers age, genomic factors increase, rather than decrease in importance over 

environmental factors in influencing consumer behavior. 
 

“DNA matters more as time goes by” (Plomin 2019, p. 52) 

Framing the argument  

Although it is counterintuitive, research evidence indicates that the importance of DNA 

increases, rather than decreases, over time (Plomin 2019). Logically, one would assume the 

opposite to be true, as one would reasonably assume that as people interact more with their 

environment, the influence of their environment on their behavior will increase while the 

influence of genomics will decrease. For example, as a child grows older and interacts more and 

more with their environment (e.g., family life, education, socialization), the impact of those 

interactions increasingly shapes behavior. One could reasonably presume that nurture would 

overtake nature in explaining the variance in behavior among people. Much behavioral research 

is based on this premise when the opposite may be true. 

Evidence from the Literature 

 

 Studies on language development in young children have found a strong correlation 

between the vocabulary of the parent and that of the child and have suggested a causal 

relationship based on the environment rather than on inherited aptitude (Bouchard and McGue 

2003). However, making the leap from correlation to causation is challenging. The challenge is 
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determining what the underlying driver is. It may be that highly verbal parents provide their 

children with more verbal stimulation, or they provide a higher predisposition for language skills. 

“What is unrecognized in this interpretation, however, is the possibility that bright parents 

provide their children not only with a verbally stimulating environment but also a genetic 

potential for intellectual achievement. Without unconfounding the two sources of parental 

influence, we are unable to unambiguously infer the existence of either effect” (Bouchard and 

McGue 2003 p. 6). Policymakers and researchers frequently cite the critical role of nurturing 

environments primarily based on the premise that the environment plays a more significant role 

in behavioral outcomes (Biglin et al. 2012). However, genetic research suggests that the causal 

relationship is inverted and that it is genetics rather than environmental that drives language 

outcomes (Plomin et al. 2016). Studies on depression symptoms found that based on a sample of 

more than 2000 pairs of identical and same gender fraternal twins, measures of symptoms 

changed over the course of the lifespan but were consistent between the pairs of twins studied 

(McGue and Christensen 2013). Similarly, a meta-analysis of longitudinal twin and adoption 

studies has found increasing heritability of cognitive ability despite environmental factors (Briley 

and Tucker-Drob 2013).  

As a person becomes older, genetic factors outweigh environmental factors  
 

Longitudinal studies provide the best method for measuring behavioral traits over the 

course of a lifetime. A meta-analysis of longitudinal twin studies found that although measures 

such as cognitive ability and depression symptoms correlate with age, the similarity between 

twins did not decrease (McGue and Christensen 2013). In other words, the cognitive ability of a 

child and an adult is different over the course of their lifetime, but the cognitive difference 

between two identical twins does not. The influence of genomics increases while the influence of 
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the environment decreases. Another found that the heritability of verbal IQ (intelligence 

quotient) increased from 48% to 84% from ages 5 to 18, and nonverbal increased by ten 

percentage points (64%-74%) over the same period (Hoekstra, Bartels, and Boomsma 2007). 

Once again, the increasing role of genomics implies a decreasing role of the environment.  

As a person becomes older, genetic factors become more important in influencing consumer 

behavior. 

 

However, the discussion is more than a debate on ratios. It is also, more importantly, 

about how the genes act or are acted upon. Genetic effects are not static; some genes only 

manifest after adolescence as the brain develops or hormones are released (Plomin 2019). For 

example, people with schizophrenia do not typically show any symptoms until early adulthood, 

indicating that genes that contribute to the disorder’s symptoms are not activated until other 

cognitive developments have occurred (Plomin 2019). Similarly, baldness is heritable but is not 

evident until adulthood (Plomin 2019). These examples do not diminish the role of the 

environment as much as they suggest that the impact of genes does not wane as much as 

previously thought (Plomin, Owen, and McGuffin 1994). As the evidence from the literature 

showed, the findings are similar for behavioral traits. The inference is that if these findings are 

replicated for behavioral traits, they also hold true for consumer behavior.  

 

FP 6: Genomics can probabilistically predict lifetime consumer behavior at birth.  

Framing the argument 

 

The predictive nature of genomic data has been well documented in past literature (e.g., 

Plomin, Owen, McGuffin 1994; Rutter and Plomin 1997; Plomin et al. 2016), making it a 
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powerful tool for forecasting future behavior. For example, quantitative genetic research utilized 

in family, twin, and adoption studies all provided evidence that schizophrenia and autism were 

far more influenced by genetic factors than the environment, which had always been assumed 

(Plomin, Owen, McGuffin 1994). Similarly, studies showing the heritability of traits such as 

religiosity and food preferences have been replicated, as have those related to achievement 

(Plomin et al. 2016). 

This is because a person’s genomic sequence is essentially the “program” that 

probabilistically influences their behavior (Venter et al. 2001). Moreover, this information is 

available at birth and remains virtually unchanged over a person’s lifetime. In other words, the 

genome contains the foundational building blocks for behavior later in life. While genetics is not 

destiny, it does suggest that behavior can be probabilistically predicted at birth. 

Evidence from the Literature 

 

 The rise of quantitative genetic research and its impact on molecular genetics has enabled 

researchers to not only identify genetic influences of complex behaviors but to track trait 

expression for behaviors as they develop (e.g., Alzheimer’s disease onset age, alcoholism sexual 

orientation) (Plomin, Owen, McGuffin, 1994). This predictive power of genomics was a major 

part of the motivation for the Human Genome Project (Venter et al. 2001). The hope from the 

beginning was that it would eventually lead to a better understanding not only of the causation of 

disease but a better understanding of human complexity (Venter et al. 2001). The twin studies 

discussed in Chapter 2 have resulted in a large number of replicable findings, many of which are 

related to the predictive power of genes (Plomin, Owen, McGuffin, 1994). At the same time, 

there has been strong caution not to conflate probabilistic with deterministic predictions (Rutter 

and Plomin 1997; Plomin and Rutter 1998).  
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Genomics can probabilistically predict behavior at birth. 

 

Genomics can probabilistically predict behavior at birth. Examination of several 

illustrative traits demonstrates both the complexity and predictive power of genomic data. For 

example, a twin study found that 56% of the propensity or inclination towards sedentary 

behavior is genetic by examining the activity levels of 800 sets of MZ (identical) and DZ 

(fraternal) For (Schutte, et al. 2020). Sedentary behavior involves limited energy expenditure 

while an individual is sitting, reclining, or lying down and is measured objectively via an activity 

monitor or participative via self-reporting tools (Schutte et al. 2020). This implies that part of the 

reason that some individuals seek out opportunities to be physically active in either their 

professional or leisure activities and others do not is due in part to genetics. That may also be a 

reason that some individuals find it easier to exercise consistently (or enjoy it) than others. 

However, 56% is a probabilistic, not deterministic, prediction. In other words, a person with a 

propensity for sedentary behavior can still seek out physically intensive activities, but the 

probability of doing so is lower. That is to say that there are multiple reasons that individuals 

vary in their activity levels, but the role of genetics should not be dismissed .  

Similar logic results from consideration of other behavioral traits. For example, the 

genetic influence of general intelligence is 50% (Plomin and Von Stumm 2018), and school 

achievement is even higher at 60% (Rimfeld et al. 2018). Addictive behavior has been shown to 

have a comparable level of genetic influence (50%) (National Institute on Drug Abuse 2023). 

The findings on these behavioral traits have been replicated in the studies of over 10,000 pairs of 

twins (Plomin 1986; Plomin and Deary 2015). Even more compelling for the probabilistic power 

of genomics is that research has also shown that the heritability of some traits (e.g., intelligence) 

increases rather than diminishes over the course of the lifetime (Plomin et al. 2016). For 
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example, the heritability of intelligence is 66% in adulthood while only 41% in childhood 

(Haworth et al. 2010). In fact, increasing heritability of intelligence is one of the top ten 

replicated findings in genomic research (Plomin et al. 2016). Environmental influences do not 

overtake genetic factors. These findings suggest that what is observed over the course of a 

lifetime relative to intelligence, achievement, addictive behavior, or other behavioral traits is the 

manifestation of what was present at birth.  

Genomics can probabilistically predict lifetime consumer behavior at birth.  

 

The implication for consumer behavior is that genomic data offers leading indicators of 

future behavior. From a health perspective, sedentary behavior is a risk factor for a variety of 

negative health conditions, such as heart disease (Same et al. 2016). A patient with a high 

tendency for sedentary behavior may be less likely to follow advice to increase exercise, while a 

lower score on that trait may indicate that more focus is needed on other reasons (e.g., time, 

resources, ability) that a person may struggle to increase activity level. From a consumer 

behavior perspective, it enables marketers to tailor their approach to goods and services to 

accentuate or downplay the level of activity involved. While environmental factors will 

obviously play a role in trait expression, genetics will drive prediction.  

The primary limitation is that probabilistic is not synonymous with deterministic. No 

traits come even close to 100% heritability. Behavioral traits are complex, and after birth, it is 

impossible to completely isolate genetic influences from environmental ones. However, as 

consumer behavior research expands into new areas of research (e.g., user experiences, mindful 

consumption, shared consumption), the impact of genomics should not be ignored (Sheth 2021). 

This is because genomics can probabilistically predict lifetime consumer behavior at birth.  
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FP 7a: Genomics can help predict and alleviate negative consumption behavior.  

Framing the argument 

 

The power of genomics is the ability to understand factors for behavior that may not 

manifest until adolescence or adulthood. A person’s genomic sequence is essentially the 

“program” that probabilistically influences their behavior (Venter et al. 2001). Negative 

consumption behaviors are the result of complex networks among multiple genomic and 

environmental factors (Cloninger 1987). The impact of negative consumption has been studied 

extensively on a wide range of behaviors, including alcohol misuse, impulse buying, and drug 

addiction (Cloninger 1987; DW Rook 1987; Turel and Bechara 2021).   Such behaviors have 

potentially catastrophic effects. For example, alcohol overconsumption is one of  the leading 

causes of preventable deaths in the United States (Bierut et al. 2010).  

 

Evidence from the Literature 

 

 Early studies on alcoholism recognized it as an umbrella term for a collection of 

behaviors, including dependence, loss of control, and other social problems that, while not 

mutually exclusive, were only slightly correlated (Cloninger 1987). Alcohol Use Disorders 

(AUD) include both alcohol misuse as well as alcohol dependence (alcoholism) (Edenberg and 

Foroud 2013). Alcoholism is a complex disorder that has its roots in both genomics and the 

environment (Edenberg and Foroud 2006). An estimated 12%-14% of alcohol consumers meet 

the criteria for alcohol dependence (Farris et al. 2015; Bierut et al. 2010). The variants for 

dependence are not the same as those for consumption; only those for dependence show a strong 
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correlation with other negative consumption behaviors, such as depression (Edenberg, Gelernter, 

and Agrawal 2019).  

 AUD is multifaceted. The risk of developing an AUD result from the interactions of genetics, 

environment, and epigenetic changes that alter the way in which the body metabolizes proteins 

that occur due to the onset and severity of the disorder (Farris et al. 2015). Not only are AUDs 

problematic on their own, but they are also risk factors for other behaviors (e.g., addictions) and 

worsen outcomes of other diseases (e.g., heart disease, breast cancer, diabetes) (Edenberg and 

Foroud 2013).   Despite researchers consistently finding a high level of heritability for 

alcoholism, there is no single alcoholism gene (Enoch 2013). Estimates vary, with the degree of 

heritability ranging from 50%-80% (Bierut et al. 2010). The genetic risk is due to variations in 

multiple genes acting in consort (Costas 2015). Mutations in certain genes have been shown to 

negatively impact alcohol metabolism (Edenberg and Foroud 2013), while other genes appear to 

provide a level of protection against the disorder (Vasiliou et al. 2006).  

Genomics is absent from the marketing literature. 

 

Though a voluminous amount of research has been published in marketing literature 

about maladaptive and negative consumption behaviors, genetic or genomic factors are virtually 

absent. This is surprising, given that a genetic link to alcoholism was identified over 30 years ago 

and considered relevant for developing a theory of compulsive consumption (e.g., Hirschman 

1992). Concurrently, there was an awareness that maladaptive behaviors were frequently 

comorbid (Faber, Christenson, and De Zwaan 1995). For example, a research study suggested 

clinical screening for compulsive behaviors as an environmental intervention (Faber and 

O’Guinn 1992). While it appeared that consumer research needed to evolve (Petty and Cacioppo 

1996), the body of knowledge in genomics was ignored in marketing. 
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Even with the mapping of the human genome and the exponential increase in available 

data, research on behaviors such as alcoholism continues to focus exclusively on environmental 

correlations, causation, and intervention strategies. Research on the behavior continuum from 

adaptive or non-problematic to negative or maladaptive focuses on harm and consumer choice 

and ignores underlying genetic drivers of behavior (Martin et al. 2013; Boland, Martin, and 

Mason 2021). A primary limitation of these studies is that by ignoring the role of genetics, a key 

component of behavior is ignored; therefore, recommended interventions are far less likely to be 

effective and, thus, have limited value.  

 

Genomics can help predict behavior. 

 

The complexity of behavioral traits makes them both challenging to address and a 

valuable use of genomic science. Genomic technologies have enabled GWAS (Genome Wide 

Association Studies) to be performed on an increasing number of complex diseases where 

disease expression is dependent on many SNPs (Single Nucleotide Polymorphism) operating 

together (Costas 2015). For example, researchers have used genome-wide linkages to identify 

multiple SNPs that appear to correlate with rates of alcoholism (Edenberg and Foroud 2006). The 

genetic risk for alcoholism is the result of common variants in multiple genes, with most having 

very small effects and a few rare variants having much larger ones (Enoch 2013). This risk can 

be identified from birth even when the degree of genetic influence is unclear or varies 

considerably based on behavior (Bouchard and McGue 2003). Additionally, quantitative genetic 

research indicates that complex behavioral traits, including consumption behavior, have a high 

level of heritability (Plomin, Owen, and McGuffin 1994); that is, they are present at birth though 

they have not been expressed. Therein lies the ability of genomics to predict negative behavior. 
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Genomics can help predict and alleviate negative consumption behavior. 

 

The power of genomics to predict negative consumer behavior offers the opportunity to 

improve treatment options, reduce stigma surrounding the behavior, and develop proactive 

prevention measures. It might be possible to segment age groups based on risk or target testing 

or intervention based on risk.  For example, an environmental predictor of adult AUDs is 

childhood trauma in individuals with a higher risk of developing negative alcohol consumption 

behavior (Enoch 2013). For some, neither trauma nor genetic predisposition individually would 

drive the behavior, but the combination or interaction of factors triggers the AUD. Studies have 

also found a correlation and potentially causal interactions between AUD risk and stress 

response behaviors (Enoch 2013).  The various groupings that have been used to study AUDs 

could potentially be used to segment consumers and, by inference, target interventions 

(Cloninger 1987).  

AUDs often have comorbidities such as drug dependency (e.g., cocaine, marijuana) and 

nicotine dependence (Bierut et al. 2010). Understanding an individual’s or group’s genetic risk 

for alcoholism might also provide insight into the risk for other negative consumption behavior. 

For example, research on the role that alcohol metabolism plays in risk for AUDs has indicated 

that race, gender, and ethnicity play a moderating role, as some groups appear to have genetic 

protection via the presence of proteins that offset certain metabolic processes (Beirut et  al. 2010). 

The Collaborative Study on the Genetics of Alcoholism (COGA) relied on family-based data 

collected from families with multiple alcoholics (Edenberg and Foroud 2006). While there are 

challenges and limitations given the complexity and challenge of isolating risk factors, the study 

provided evidence that has moved research from gene-centered to pathway-centered (Beirut et al. 
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2010) and has advanced understanding of the genetic predictors of alcoholism and other related 

negative consumer behaviors.  

Table 11 includes illustrative examples of additional traits that have been studied in both 

the behavioral genomics and marketing fields. Marketing research has focused exclusively on 

environmental factors and correlation analysis without acknowledging the limitations inherent in 

excluding consideration of genomic factors. Therefore, the marketing perspective is incomplete 

and could benefit from consideration of the power of genomics to predict and alleviate negative 

consumption behavior.  

Table 11: Behavioral Genomic Studies on Traits 

 

 
Trait Description 

Related Marketing 

Constructs/Uses 

1 AUD 
(Bierut et 

al. 2010) 

Includes misuse 
and addiction to 
alcohol and is 

approximately 
50% heritable. 

Alcohol 

Consumption 

(Gregory-
Smith and 

Manika 
2017) 

2 
Nicotine 

Dependence 
(Li 2006) 

Primarily smoking 

and smoking 
behavior is 
approximately 

50% heritable. 

Smoking and Anti-
Smoking Marketing 
and Advertising 

(Manyiwa 

and 
Brennan 

2012) 

3 Depression 
(Dunn et al. 

2015) 

Depression 
describes a 

collection of 
symptoms (e.g., 

sadness, loss of 
interest, physical 
reactions) that vary 

in duration, 
severity, and 

impact. Studies 
indicate 40% 
heritability.  

Mood, Mental 
Health, Depression 

(Gomes 
Alcoforad

o and 
Melo 

2012) 
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FP 7b: Gene intervention has the potential to mitigate or alleviate negative consumer 

behavior.  

Framing the argument 

 The gene is present from the moment of fertilization (Mukherjee 2016).  While gene 

expression often occurs later in life (Plomin 2019) and is subject to epigenetic changes 

(Mukherjee 2016), the genome is essentially stable unless some type of genetic intervention or 

therapy occurs; that is, the replacement, removal, or correction of a genetic malfunction 

(Goncalves and Paiva 2017). The mapping of the human genome results from the analysis of 

genomic data, which has advanced the field to the point that gene intervention is not only 

possible but feasible and effective for a growing number of diseases (e.g., cancer, sickle cell 

anemia, eye disorders) (Dunbar et al. 2018).  

Similarly, gene (or genome) editing, a group of technologies that enable genes to be 

modified by adding, removing, or altering DNA (National Library of Science 2022), shows the 

potential to theoretically eliminate or change certain consumption behaviors. While the gap 

between possibility and feasibility is still wide for many behavioral applications, the 

development of technologies such as CRISPR (Clustered Regularly Interspaced Short 

Palindromic Repeats) narrows that gap considerably. CRISPR targets sections of malfunctioning 

DNA so they can be cut out and replaced with healthy DNA (Kaiser 2016); by permanently 

altering DNA and, therefore, heritability, it potentially mitigates or alleviates the edited trait 

(Ledford 2019). 

Evidence from the Literature 

  Studies showing that heritability is responsible for a large range of behavioral traits 

(Chabris et al. 2015) have consistently been replicated (Plomin et al. 2016). Over 50 different 
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studies involving approximately 800,000 pairs of twins (twin studies) (Johnson et al. 2009) 

compared traits for identical and fraternal twins, reared together and separately. As many of 

those studies are longitudinal, traits are examined at multiple points over the life span to compare 

similarities and differences over time (Tucker-Drob and Briley 2014).  

   GWAS identifies genetic markers across the genome and looks for variations associated 

with a particular trait (Plomin 2019). Results from twin studies (Bouchard et al. 1990), GWAS 

(Plomin 2019), and longitudinal studies (Tucker-Drob and Briley 2014) have consistently found 

that genetic factors are crucial to behavioral traits and that their importance only strengthens over 

the course of life span. Another consistent theme is that behavioral traits are complex. Very few 

traits are the result of a single gene, and the polygenetic basis of behavior traits makes gene 

intervention difficult or, at least at the present time, impossible (Plomin 2019).  

Gene intervention can potentially mitigate or alleviate some diseases. 

Despite the complexity of behavioral traits, advances in CRISPR technology and other 

genomic editing techniques have shown the potential to eliminate or alleviate some diseases.   

CRISPR acts like a pair of scissors that essentially cuts out unhealthy segments of DNA and 

replaces them with healthy ones (Doudna and Charpentier 2014); it also allows more complex 

editing beyond just removing and replacing DNA (Doudna and Sternberg 2017). In addition to 

editing single genes, CRISPR can edit large gene sequences, which makes it a genomic 

engineering as well as a gene editing technology (Mukerjee 2016).  

Gene intervention can potentially mitigate or alleviate some negative behavior.  

In addition to the potential of gene editing to mitigate or alleviate disease is the potential 

to do the same for some negative behaviors. For example, as more is understood about the 

underlying causal mechanisms for how alcohol is metabolized (Beirut et al. 2010), it might be 

possible to eventually find a way to edit or remove those mechanisms for individuals with a high 



64 
 

risk for alcoholism. In addition, alcoholism is frequently comorbid with other psychiatric 

disorders, including drug dependency, anxiety disorders, and personality disorders (Enoch and 

Goldman 2001), as well as complex diseases such as depression, heart disease, and dementia.    

There are risks and limitations, given that the unintended consequences of interventions 

are not known (Douda and Sternberg 2017). However, the complexity of behavioral traits is no 

longer in question, nor is the ability to employ gene therapy and gene editing. In fact, over 33 

published studies have successfully replicated the use of CRISPR for eye, liver, and lung 

diseases in mice and are serving as proof-of-concept studies for human application (Lau and Suh 

2017). While currently futuristic, it appears that some interventions will have positive impacts 

beyond their original intent. It is, therefore, reasonable to believe that there will eventually be the 

ability to mitigate or alleviate some negative consumer behavior.    

 

FP 8: Polygenic scores can probabilistically predict consumer behavior.  

 

 
Framing the argument  

The terms polygenic score and polygenic risk score (PRS) are used somewhat 

interchangeably depending on the context (e.g., risk usually implies a disease or disorder). A 

polygenic score is a quantitative measure that indicates an individual’s genetic liability for a trait 

relative to other people (Nguyen and Eisman 2020). An individual’s polygenic score is a single 

number that aggregates all the genetic factors that may help predict the propensity to display a 

physical or behavioral trait or to develop a disease relative to the population (Lambert et al. 

2021). The number is a weighted measure of multiple genetic factors that contribute to the trait 

(Torkamani, Wineinger, and Topol 2018) and includes genetic factors that may help contribute 
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to moderating that trait (Edenberg, Gelernter, and Agrawal 2019). Simply put, it is a robust 

indicator of the probability of displaying a behavior or condition in the future. Results from 

multiple GWAS have enabled the development of polygenic scores for a variety of behavioral 

traits (e.g., depression, shyness) or physical disorders (e.g., coronary artery disease, Type 2 

diabetes) (Inouye et al. 2018; Khera et al. 2018, Plomin 2019).  

The likelihood of developing a particular trait or disorder is generally the result of three 

factors: genetic predisposition, environmental factors, and lifestyle choices (Torkamani, 

Wineinger, and Topol 2018). So, while polygenic scores are key predictive variables, they are 

only one component of a complex equation with multiple variables. Furthermore, a polygenic 

score is probabilistic and does not address causation.  

Evidence from the Literature 

Twin studies and adoption studies have consistently found that variations in behavior are 

driven in large part by genetic factors (Bouchard et al. 1990). What has also been consistently 

noted is that the inherent complexity of behavioral traits means that, generally, no single gene is 

responsible for a behavioral trait. Variations in behavior are the result of tens of thousands of 

extremely small variations that only impact trait expression when aggregated in some way 

(Plomin 2019; Flint, Greenspan, and Kendler 2020). In part, the development of PRSs was meant 

to address the fact that the number of SNPs involved in most disorders was simply too large to be 

analyzed using traditional statistical methods (Penders and Janssens 2022).  

Additionally, gene interactions or non-genetic factors (i.e., environment and lifestyle) are 

often neither clear nor consistent (Dudbridge 2013). Whether a person develops a disease is a 

function of genetic predisposition as well as environmental or lifestyle factors such as sleep, diet, 

and stress management (Torkamani, Wineinger, and Topol 2018). For example, in people with 
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coronary artery disease (CAD), researchers have identified approximately 60 genomic variants 

that are spread throughout the genome (National Human Genome Research Institute 2022). By 

comparing samples of those with CAD and those without it, it is possible to assess an individual 

person’s risk of developing the disease (Dudbridge 2013) while identifying its genomic and non-

genomic causes and contributing factors.  

The literature addresses both current and potential uses for PRSs (Euesden, Lewis, and 

O’Reilly 2015; Newcombe et al. 2019; Uddin et al. 2022). For example, studies have a high 

genetic correlation between the Big Five personality traits (openness, conscientiousness, 

extraversion, agreeableness, and neuroticism) and depressive disorders (Amare et al. 2018) and 

have also found that personality traits influence responses to antidepressants, which suggests that 

genetics possibly has a mediating effect on drug efficacy (Amare et al. 2018). The implication is 

that knowing an individual’s PRS score for depressive episodes not only helps identify increased 

risk but also plays a role in determining certain aspects of care. 

PRSs can predict relative behavior. 

 PRSs are normally distributed and therefore enable the identification of outliers that 

indicate a higher or lower-than-average probability of having a particular trait (Plomin 2019). As 

Figure 4 illustrates, an individual’s polygenic score for any trait will fall somewhere within the 

normal distribution with a 95% confidence interval. The curve represents the average risk of 

having the trait (de Villiers, Kroese, and Moorthie 2020). In other words, 95% of the population 

measured will fall under the “most” area of the curve, with an average risk or likelihood of 

having a particular disorder or trait. For example, those with an average risk of heart disease or 

depression can mitigate that risk by following standard guidelines for prevention. On the other 

hand, those with a score in the higher than normal range have an increased risk; therefore, 
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additional environmental, lifestyle, or preventative measures may be necessary in order to 

mitigate that risk (de Villiers, Kroese, and Moorthie 2020). Figure 5 offers a pictorial 

representation of the same phenomenon. Each person falls somewhere under the curve. The 

question is whether one’s risk is significantly more or less than the population at large; that is, 

does it take more or less intervention than is suggested for those with average risk. Therein lies 

the predictive value of the PRS. 

Figure 4 Normal Distribution  

 

 
               (c.f. de Villiers, Kroese, and Moorthie 2020 
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Figure 5: Distribution of Polygenic Scores   

 

 
(c.f. Polygenic Risk Scores (genome.gov)) 

The value of a PRS is not that it suggests absolute risk or likelihood but relative risk. It is 

a norm-referenced rather than a criterion-based construct or variable that is analogous to a test 

score that is based on a defined rubric versus being graded on a curve. PRSs essentially are 

probabilistic fortune telling devices that function like crystal balls at birth, given that genes do 

not change (Plomin 2019).  

Because most complex diseases manifest over time and with the influence of 

environmental factors, the score enables a person who is at higher risk for a particular disease to 

make lifestyle or environmental adjustments (National Human Genome Research Institute 2022). 

The scores also enable healthcare providers to more closely monitor or utilize preventative 

measures such as prescribing medications to prevent or delay the onset of disease (Torkamani, 

Wineinger, and Topol 2018). Because genes are consistent over the life span (Doudna and 
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Stenberg 2019), PRSs are potentially valuable variables of interest that provide a relative 

baseline against which predictions can be made.  

 

Polygenic scores can serve as critical probabilistic predictors of variance in consumer 

behavior.  

 

Behavior involves both the weighing of alternatives and making choices (Valkenburg and 

Cantor 2001). Research indicates that environmental factors and lifestyle choices impact 

outcomes for many complex conditions (e.g., depression, heart disease, obesity). Polygenic 

scores can identify those individuals or populations who might benefit from proactive or more 

aggressive preventative interventions (Khera et al. 2016). Studies on polygenic scores focus not 

only on individual traits but on potential associations among traits, which increases their 

usefulness. For example, meta-analyses of general intelligence have predicted behaviors 

associated with health and achievement (Savage et al. 2018). Similarly, predictions around 

externalizing behavior have been made based on the polygenic scores emerging from GWAS 

(Linnér et al. 2021), which have also been used to develop predictive models for general 

cognitive scores and academic achievement (Allegrini et al. 2019).  

Although behavioral genomic studies are relevant to consumer behavior research, they 

have not been considered. The combination of the exponential availability of genomic data 

combined with genomic research on polygenic traits creates a powerful tool for probabilistic 

prediction of consumer behavior that marketing should not ignore. Market research focused on 

identifying constructs such as consumer preferences for product identification, cheaters and 

frauds, risk or thrill-seeking behavior, influencers, or consumer ideologies can be strengthened 

by considering applicable relevant research from genomics. While these areas have been 
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examined in genomics research (see Table 7), the results are absent from the marketing literature. 

This has produced an incomplete and possibly inaccurate understanding of the drivers of 

consumer behavior. 

Table 12- Behavioral Genomic Studies on Traits and Related Marketing Uses 

 
 Trait Description Related Marketing Constructs/Uses 

1 
 

Spatial Ability 
 

(Rimfeld et al. 
2017) 

The capacity to understand 

visual objects and 
relationships among objects 
is 70% heritable. 

Geographical Information 
Systems 

(Ozimec, 

Natter, and 
Reutterer 

2010) 

2 
 

Cheating 

 

(Garcia et al. 
2010) 

Infidelity is 50% heritable? 
for the 25% of the 
population with the genetic 

variant. 

Self-Control failure 
Fraudulent  
 

 
Behavior by Consumers 

(Zemack- 
Rugar, Corus, 

and Brinberg 
2012) 

 

 
(Wilkes 
1978) 

 

3 
 

Risk-seeking 
 

(Rao et al. 2018) 

Willingness to accept more 

uncertainty or engage in 
thrill-seeking endeavors is 
41% heritable. 

Role of risk in consumer  

 
Behavior Risk Reduction 
Models 

(Taylor 1974) 

 
 

(Roselius 
1971) 

4 

 
Attitudes towards 

leadership 
 

(Olson et al. 
2001) 

Attitudes toward leadership 
roles are 41% heritable. 

Political branding  

 
 
Influencers 

(Speed, 

Butler, and 
Collins 2015) 

 
(Feick and 

Price 1987) 
 

5 
 

Conservatism 

 

(Bouchard 2004) 
Resistance to change is 65% 
heritable in males and 45% 

heritable in females. 

Bodily Marketing 
 
 

Political Branding  
 
 
Market segmentation  

(Goenka and 
Osselaer 

2023) 

 
(Pich, Dean, 
and Punjaisri 

2016) 

 
(Allred, 

Smith, and 
Swinyard 

20060 
 

 

 There is a 50-year body of research in behavior genomics on how genetics impacts the 

development of social attitudes (Eaves and Eysenck 1994). To illustrate, conservative is a 

relative term that changes over time; survey questions on social attitudes reflect the issues 

relevant at the time the studies are performed to gauge where an individual falls on a spectrum 

(Bouchard 2004). While specific studies will define these terms in a variety of ways, 
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conservative and conservatism generally indicate more traditional attitudes. Studies of twins 

reared apart indicate that after the age of nineteen, the heritability of conservatism is 0.65 for 

males and 0.45 for females (Bouchard 2004). Those studies also found an even stronger 

correlation between conservatism and right-wing authoritarianism (Bouchard 2004). Although 

marketing literature on conservatives is both extensive and current (Allred, Smith, and Swinyard 

2006; Pich, Dean, and Punjaisri 2016; Goenka and Osselaer 2023), research has not addressed 

the heritability of this social attitude. Because it is not part of the background, literature review, 

or limitation section of marketing research, a value perspective that should at least be 

acknowledged is missing.  

A similar case can be made for attitudes toward leadership roles and those who occupy 

them. Studies that have examined the heritability of various dimensions of the construct , 

including attitudes toward being a leader, public speaking, assertiveness, and being the center of 

attention, have found significant heritability levels of 0.40 among monozygotic (identical) twins 

(Olson et al. 2001). Research on political branding considers leaders as brands (Speed, Butler, 

and Collins 2015). Political branding intersects not only with attitudes toward leadership but also 

with conservatism research (Pich, Dean, and Punjaisri 2016). Again, the genomic influence of 

traits that relate to marketing phenomena has not been considered. Perhaps we can better 

understand how consumers react to these phenomena by considering genomic predispositions.  

Finally, genomic research has found a significant level of heritability for risk-seeking 

behavior (Rao et al. 2018). Risk-seeking behavior has a long history in the marketing literature 

(e.g., Taylor 1974; Roselius 1971), including research on the level of anxiety that consumers feel 

when making choices (Taylor 1974) and ways in which they respond to those feelings (Roselius 

1971). However, studies have not considered the genetic factors that drive a desire for risk-
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seeking behavior or the fact that the bar for risk is relative. It is a reasonable leap to conclude that 

supplementing environmental factors with genetic factors is a crucial next step in consumer 

behavior research.  

  Behavioral traits may not always align with consumer behavior constructs, so it is 

important to reconcile the constructs and variables under consideration. In addition, empirical 

research presents challenges for marketers in that only environmental factors can be altered; 

therefore, understanding the mediating or moderating role of a particular genetic factor is 

difficult. Finally, the inherent difficulty in studying the genomic drivers of complex traits and 

behaviors presents challenges to market researchers, a complexity that only increases the 

importance and value of polygenic scores as a key tool in marketing research.  
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CHAPTER 5 

Empirical Analysis 

As described in Chapter 3, two exploratory textual analyses were performed to identify 

thematic attributes and applications of genomic data for the field of marketing. The results are 

presented separately for each of the two survey questions. For each question, two coders worked 

to identify themes and code their presence across participant responses. We identified the 

themes, provided illustrative examples, and explored the relationships between the themes. The 

next step was to capture relevant insights gained from the analysis. Furthermore, as noted in 

Chapter 3, Cohen’s Kappa was calculated. With a Kappa Statistic of 0.84 for Question 2 of the 

cultivated participant pool, the interrater reliability was considered “almost perfect” (Landis and 

Koch 1977). 

Results for Question 1: Please describe, in detail, at least three key aspects or attributes of 

genomic data. 

Question 1 was used to first assess participants’ understanding of the basics of genomics. 

Some participants focused on the attributes from a personal perspective. In other words, the 

attributes of a single person’s genomic data. Other participants noted the attributes of genomic 

data as a subset of big data. In other words, the attributes genomic data as an aggregation of the 

data from millions of individuals for which genomic data is known. The results are presented in 

the following tables.  
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Identified Attributes of Genomic Data  

Table 13 provides examples of the keywords associated with each theme.  

Table 13 List of Major Keywords Used in Coding Attributes of Genomic Data 

 

 Attribute Examples of keywords 

1 Genomic Data contains all information 
about human traits 

DNA, complete, traits, all information, 
DNA sequence, specifications, gene 

expression 

2 Genomic Data is predictive Predictive, forecast, future, risk factors 

3 Genomic Data enables comparisons 

between individuals  

Comparable, comparison, variations 

4 Genomic Data is heritable Heritable, parents, ancestors, inherited 

5 Genomic Data has large volume Large, dataset,  

6 Genomic Data is highly complex Complex 

7 Genomic Data is immutable Immutable, no change 

8 Genomic Data is individualized and 

private 

Individual, individualized, private, 

personal, SNPs 

9 Most genomic data is the same for 
everybody (homogeneous) 

Identical, same 

10 Genomic Data is evolving Discoveries, evolving, new tools 

 

Table 14 shows the attributes of genomic data. For the 10 attributes, a brief description 

followed by an illustrative response is presented. In addition, the number of participants who 

addressed the attribute in their answers is shown. Associations are evaluated later by examining 

pointwise mutual information.  
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Table 14- Attributes of Genomic Data 
 Attribute Description Illustrative Response Participant # 

1 Genomic 

Data 

contains all 

information 

about 

human 

traits 

Refers to the 

complete DNA 

sequence for an 

individual that 

contains all 

information about a 

person’s traits. 

“Analysis of Genomic data has been found to 

be able to identify human traits by studying 

the specific genes that have been shown to 

contribute to the development of that trait. 

Through genome-wide association studies 

(GWAS), it is possible to identify specific 

genes responsible for the development of 

diseases or phenotypic traits. Furthermore, 

advances in sequencing technologies have 

enabled researchers to identify novel genes 

and genetic variants associated with the 

development of various physical and 

behavioral traits.” (Participant 33) 

21,22,24,26,28,

30,31,33,35,36,

37,38, 

2 Genomic 

Data is 

predictive 

Refers to the ability 

of genomic data to 

predict future gene 

expression for 

physical and 

behavioral traits as 

well as risk factors 

for diseases and 

disorders.  

“Genomic data can also be used to predict 

human traits, including disease risk and drug 

response by providing information on the 

inheritance pattern of specific genes. This is 

particularly useful in determining the risk of 

developing health problems.” (Participant 33) 

21,22,23,24,26,

28,31,33,34,36,

37 

3 Genomic 

Data 

enables 

comparison

s between 

individuals  

Refers to the ability 

to use genetic data to 

compare traits and 

risk factors between 

individuals and 

among various 

groups.  

“Comparing genomic data from different 

individuals or populations can provide 

insights into evolutionary history, genetic 

diversity, and disease susceptibility. Certain 

studies have revealed that genomic variation 

between different populations can be used to 

trace human migration patterns and ancestry. 

This information has been used to create 

genetic ancestry testing services and has 

improved our understanding of the history of 

humanity. Moreover, these comparisons allow 

scientists to trace the history of different 

disease variants and link them to genetics.” 

(Participant 33) 

28,31,33,37 
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Table 14- Attributes of Genomic Data (continued) 
 Attribute Description Illustrative Response Participant # 

4 Genomic 

Data is 

heritable 

Refers to the 

inheritance of 

genomic attributes 

from parents.  

“The genetic attribute of individual 

specifications refers to the characteristics of 

an individual such as height and weight, as 

well as eye, hair, and skin color for example. 

Height and weight are both highly heritable 

traits, meaning that they are largely 

determined by an individual’s genes. Studies 

have shown that a large proportion of the 

variation in height and weight among 

individuals is due to genetic factors.  

For example, height is influenced by multiple 

genes, and variations in these genes can affect 

an individual’s final height. Similarly, genetic 

factors can influence an individual’s weight 

by affecting factors such as metabolism, 

appetite, and the distribution of body fat” 

(Participant 21) 

21,22,26,28,30,

31,36,37 

5 Genomic 

Data has 

large 

volume 

Refers to size and 

volume of genomic 

data and that it has 

the attributes of Big 

Data.  

“Genomic data is characterized by its large 

volume. With the advancement of sequencing 

technologies, it has become possible to 

generate massive amounts of genomic data in 

a relatively short amount of time. For 

instance, a single human genome contains 

over three billion base pairs, and sequencing 

technologies can produce billions of reads in a 

single experiment.” (Participant 38) 

26,28,30,38 

6 Genomic 

Data is 

highly 

complex 

Refers to the 

understanding that 

genomic data is a 

complex combination 

of factors.  

“Genomic data is highly complex and 

heterogeneous. It includes not only the DNA 

sequence itself, but also other genomic 

features such as gene expression levels, 

epigenetic modifications, and protein 

interactions. Moreover, genomic data is 

dynamic, with changes occurring over time, in 

different tissues, and in response to different 

environmental stimuli. As a result, genomic 

data analysis requires sophisticated 

bioinformatics tools and algorithms to 

integrate, visualize, and interpret these diverse 

data types.” (Participant 38) 

26,30,34,38 

7 Genomic 

Data is 

immutable 

Genomic Data does 

not change over the 

course of the 

lifespan.  

“1) Individualistic and personally identifiable, 

(2) Immutable, (3) Heritable, (4) Variability, 

(5) Large and Complex” (Participant 30) 

30 

8 Genomic 

Data is 

individualiz

ed and 

private 

Each person’s 

genomic data is 

unique and individual 

to them and is 

private.  

“Genomic data is inherently personal,  

containing information about an individual's 

genetic makeup, traits, and potential health 

risks. As such, there are important ethical and 

privacy considerations associated with the 

collection, storage, and use of genomic data.” 

(Participant 38) 

30,32,38 
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Table 14- Attributes of Genomic Data (continued) 
 Attribute Description Illustrative Response Participant # 

9 Most 

genomic 

data is the 

same for 

everybody. 

(homogeno

us) 

Refers to the 

understanding that 

most genomic 

attributes are the 

same within and 

across species.  

“Genomic data is highly identical among 

species. Studies have shown that genomic data 

have a high degree of identity among species. 

Researchers who sequenced the chimpanzee 

genome in 2005 found that humans share 

about 98.8 percent of their DNA with 

chimpanzees. Another study sequenced the 

bonobo genome and confirmed that it shares 

about 99.6 percent of its DNA with 

chimpanzees and about 98.7 percent of its 

DNA with humans—roughly the same amount 

that chimpanzees share with us. In other 

words, the genomic data of humans and 

chimpanzees or bonobos are "almost 

identical", with only around a 1 percent 

difference. Even though a later study 

questioned the rationality of the 1 percent 

theory and cited the comparison results after 

the publication of the chimpanzee sequence's 

first draft, it showed a 6.4 percent difference 

between the human and chimpanzee genomes. 

This doesn't change the fact that most of our 

genomic data are highly identical.” 

(Participant 29) 

 

 

10 Genomic 

Data is 

evolving 

Research continues to 

discover both 

correlations and 

causal mechanisms 

for genomic 

phenomena and the 

power of analytical 

tools to interpret 

these results 

continues to increase.  

“Our understanding of the human genome and 

the potential applications of genomic data is 

rapidly evolving, and discoveries and 

technologies are constantly emerging. This 

means that companies using genomic data in 

marketing must stay up to date with the latest 

research and developments to ensure that their 

strategies are effective and ethical.” 

(Participant 24) 

24,26 

 

Identifying Associations Between Themes on the Attributes of Genomic Data with 

Pointwise Mutual Information.  

We were interested in understanding the strength of the relationships between attributes 

to gain insights into understanding of genomic data. Pointwise Mutual Information (PMI) 

statistics were calculated to show the strength of relationships between themes. Higher PMI 

values reflect higher cooccurrence relative to expected base rates.  
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 Figure 6 below maps the relationships between the attributes. The highest PMI values 

were between Attribute 1: Human Traits and each of the other 9 attributes. This result was 

expected as this is the most fundamental attribute for genomic data as was supported by the first 

foundational premise. The second strongest were between Attribute 2: Predictive and each of the 

others. While again, this result was expected, it confirms the attribute that has the greatest 

implications for marketing.  
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Figure 6: PMI for Genomic Attributes 

 

 Table 15 presents the results of the PMI analysis and the concept map for Q1 in matrix 

form. As noted in the figure the attributes with the strongest relationship are Attributes 1 and 2.  

These results were expected. The fundamental concept in this dissertation is that genomic data 

tells us about a human’s traits and that there is predictive power in that knowledge.  

 There were some results that were surprising. The primary one was the low PMI for 

Attributes 5 and 6. Participant responses did not show a strong relationship between the volume 

of genomic data and its complexity. There could be methodological drives for this result such as 

the cultivation process (e.g., lecture and class discussion) where the focus was on other 

attributes.  
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 Q1 shows that participants understand that the most important attribute of genomic data 

is that it contains information about human traits and that the data has predictive power. Q1 also 

showed that participants understand other key attributes of the genomic data. To answer the 

question about how genomic data can be used in marketing, it was important to ascertain that the 

participants had a baseline understanding of genomic data.  

Table 15- PMI Matrix 
    1 2 3 4 5 6 7 8 9 10 

1 Human Traits           

2 Predictive 3.17          

3 Enables Comparison 3.58 3.58         

4 Heritable 3.43 3.26 1.00        

5 Large Volume 3.26 2.26 0.00 1.58       

6 Complex 3.17 2.58 N/A 1.32 1.91      

7 Immutable 3.58 2.58 1.32 2.32 1.32 1.32     

8 Individual and 

Private 

3.39 2.91 0.32 1.64 1.32 1.32 -0.68    

9 Homogeneous 2.00 2.00 N/A 1.74 0.74 N/A N/A N/A   

10 Evolving 3.58 3.58 N/A 1.32 1.32 1.32 N/A 1.32 N/A  

 

Results for Question 2: Please explain how genomic data can potentially be used to 

understand consumer behavior better and be used in marketing strategy.  Describe, in detail, 

at least three key potential ways that genomic data can be used to understand consumer 

behavior.  

The second question asked participants to list three potential uses for genomic data in 

marketing.  
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Identified Themes of the Potential for Genomic Data in Marketing 

Table 16 provides examples of the topics associated with each theme.  

 

Table 16 List of Major Keywords Used in Coding 

 

 Theme Examples of topics 

1 Product Customization Personalization, customization 

2 Communication Preferences Personalized marketing, 
personalized advertising 

3 Pricing Value, Price, Cost 

4 Channel/Sales Preferences Channel, Preferences, Content 
Economy 

5 Segmentation Segmentation, segments, markets, 

groups 

6 Targeting Targeting, targeted marketing 

7 Positioning Position, placement, positioning 

8 New Product Development/Innovation New products, innovation 

9 Branding Loyalty/Relationship 
Marketing 

Brand loyalty, personalization, 
relationship 

10 Branding Branding, brand identification 

11 Consumer Research Consumer research, 
understanding, information,  

12 Cultural Heritage Marketing  Culture, identity, history,  

 

Table 17 shows the results of the coding. For the 12 themes, a brief description followed 

by an illustrative response is presented. In addition, the number of participants who addressed the 

theme in their answers is shown.  
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Table 17- Themes of the Potential Uses for Genomic Data in Marketing 
 Theme Description Illustrative Response Participant # 

1 Product 

Customization 

Refers to products that 

are changed in order to 

appeal to a specific 

individual consumer 

or group of 

consumers. 

“Given that many people decide to get 

their genome sequenced, whether 

through a direct-to-consumer company 

or another way, in order to learn more 

about their health conditions, it should 

seem obvious that one key potential use 

of genomic data in marketing strategy 

or consumer behavior would be to offer 

customized medical treatment. As it 

was mentioned earlier, the Genetic 

Information Non-discrimination Act 

(GINA) was passed, and it is supposed 

to prevent discrimination against 

people based on their genomic data, but 

that does not mean that if a  patient 

shares their genomic data with their 

healthcare provider, that that 

information could not be used to help 

customize their medical treatment.” 

(Participant 7) 

1,2,4,5,6,7,8,9,

12,14,15, 

17,18 

2 Communication 

Preferences 

Refers to how 

consumers like for 

companies to 

communicate with 

them.  

“Genomic data can be used to create 

tailored marketing messages that 

resonate with individual consumers 

based on their  

genetic makeup. For example, a  

skincare brand may target customers 

with  

genomic data that suggests they have a 

higher propensity for developing fine 

lines and wrinkles, offering them 

targeted anti-aging products and 

messaging that  

speaks to their specific concerns.” 

(Participant 18) 

5,7,12,18 

3 Pricing Refers to the price a 

consumer is willing to 

pay for a good or 

service. 

“Price is one of the most critical factors 

that influence consumers' purchasing 

decisions. Consumers are always 

seeking the best value for their money, 

and pricing is a key factor in 

determining whether a product is worth 

purchasing or not.” (Participant 4) 

4,5,16,17 

4 Channel/Sales 

Preferences 

Refers to the manner 

in which consumers 

wish for 

communication about 

products and services 

to occur.  

“Marketers could match the consumer’s 

identified traits with the common 

behavioral factors influencing a 

consumer’s purchase, and then align 

their sales and service channels, 

including partners and third parties, to 

meet the consumer’s requirements.” 

(Participant 6) 

2,6,18 
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Table 17- Themes of the Potential Uses for Genomic Data in Marketing (continued) 
 Theme Description Illustrative Response Participant # 

5 Segmentation Refers to dividing or 

subdividing a 

consumer market into 

groups with similar 

characteristics.  

“Currently, most marketers segment 

through physical or mental attributes, 

such as dividing a group by age, 

gender, personal interests, lifestyle 

choices, etc. However, with the 

growing amount of genomic data that 

we have at play, the potential of using 

genomics in the future of market 

segmentation could be on the horizon.”  

(Participant 12) 

1,2,3,4,8,9,11,

12,13,14, 

15,16,17 

6 Targeting Refers to identifying 

potential consumers 

and tailoring 

messaging to them.  

“We are stepping into what could be 

considered a controversial take on 

genomic data and its potential use in 

targeting. Assuming the goal is to 

identify markets that are found to be 

most profitable, genomic data could be 

used to determine several highly 

profitable segments. According to a 

GWAS conducted by a team of 

researchers from Duke University, 

educational achievement can be 

predicted by an individual’s genes via 

education-linked genes. Educational 

achievement typically leads to career 

success, and career success leads to 

financial success. If businesses could 

use this, or similar, genomic data to 

identify financially successful 

segments, they may be able to 

maximize profits based on those 

segments of people who are financially 

well off.” (Participant 11) 

1,2,3,4,5,6,7,8,

9, 

10,11,12,13,14

,15,16,17 

7 Positioning Refers to the 

placement of a product 

or service. 

“Consumers have different levels of 

dopamine based on their DNA, and 

marketers can use this to their 

advantage. Some who have lower 

levels seek external rewards by 

stimulating the pleasure-responding 

areas of their brains. Other sense-

seeking consumers prioritize 

experience. Positioning a product the 

right way can be a competitive 

advantage, especia lly for products that 

have a strong sense associated with it.” 

(Participant 5) 

3,5,6,8,11 
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Table 17- Themes of the Potential Uses for Genomic Data in Marketing (continued) 
 Theme Description Illustrative Response Participant # 

8 New Product 

Development/ 

Innovation 

Refers to the creation 

of products or services 

based on genomic data 

or improvements or 

changes to existing 

goods and services.  

“Genomic data can be used to inform 

product development decisions, helping 

marketers create products that are 

tailored to specific consumer needs and 

preferences. For example, a  food and 

beverage brand may use genomic data 

to identify ingredients that are 

particularly well-suited to certain 

genetic profiles, developing products 

that are optimized for the unique 

nutritional needs of their target 

consumers.” (Participant #18) 

1,3,4,5,6,8, 

15,16,17,18 

9 Brand Loyalty/ 

Relationship 

Marketing 

Refers to the effort to 

increase customer 

loyalty to products or 

services.  

“With a strategic approach to using 

genomic data and targeting, we can get 

to a point where we can utilize the 

predictive nature of genomics to gain 

clientele before a consumer is locked in 

and showing loyalty with a brand – as 

is common, for example, in the coffee 

industry (Daviet et al., 2022). This type 

of strategy would help to build a strong 

pipeline of consumers, much faster than 

the more traditional advertising 

methods that a re currently employed.” 

(Participant 3) 

2,3,5, 

10,11,12,15,17

, 

10 Branding Refers to applications 

that connect a 

particular good or 

service to a specific 

brand.  

“Having access to individual consumer 

insights could allow for marketing 

strategists to pivot and create an 

impactful brand promise and marketing 

campaign based on data that is directly 

compelling and motivational to the 

consumer.” (Participant 6)   

1,2,6, 

13,17 
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Table 17- Themes of the Potential Uses for Genomic Data in Marketing (continued) 
 Theme Description Illustrative Response Participant # 

11 Consumer 

Research 

Refers to the use 

of genomic data to 

understand 

consumers better. 

“It is possible to ascertain the individual 

consumers who, what, where, why, and 

how, providing for a more useful, 

customized, and authentic form of 

consumer profile data and insight than any 

of the conventional marketing strategies 

used widely today (such as demographics, 

psychographics, geographics, beliefs and 

values, life stages, surveys, interviewing, 

and consumer feedback).  Marketers are 

oftentimes using multiple data sources 

together to create the big picture of the 

individual consumer, but because genomic 

data provides a more customized consumer 

blueprint, the application of science in 

marketing is the next major consumer 

market (Brooke, 2018). A consumer’s 

genomic data may be more informative 

about their needs than demographics and 

more valuable about their preferences than 

responses to survey questions (Wharton 

Staff, 2020). From the research, the 

application of genomic data in marketing 

strategies has many implications.” 

(Participant 6) 

 

1,2,6,8,8, 

11,12,15,16,17 

12 Cultural Heritage 

Marketing  

Refers to 

marketing that 

uses cultural 

attributes of the 

consumer.  

“The use of genetic data to create an 

intangible relationship with consumers 

around their ancestral heritage is a relatively 

new area of interest for many companies. 

By analyzing an individual’s genetic 

makeup, companies can provide insights 

into their ancestry and help individuals 

learn more about their family history and 

cultural roots. Travel and tourism 

companies like Airbnb are using genetic 

data to create personalized travel 

experiences that are tailored to an 

individual’s ancestral heritage.  

Companies could also use genetic data to 

create cultural events and experiences that 

celebrate an individual's ancestral heritage. 

For example, a  company might host a 

cultural festival that is ta ilored to the 

ancestral heritage of the attendees based on 

their genetic data. By tapping into the 

intangible nature of our ancestral heritage, 

companies can strike the core of who their 

customers are and form incredible 

emotional bonds.” (Participant 1) 

1,3,6,7,8,9, 

11 
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Identifying Associations Between Themes on the Potential for Genomic Data in 

Marketing with Pointwise Mutual Information.  

The PMI for each relationship association. As noted earlier, PMI is a relative rather than 

an absolute statistic. The two figures below graphically depict the PMI for the themes. Given the 

number of themes and the number of relationships, two figures are presented . Figure 7 shows the 

positive PMI relationships. These are relationships where the association was stronger than 

expected.  
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Figure 7 Positive PMI Relationships for Potential Applications 

 

 

Figure 8 shows negative PMI relationships.  For these relationships, the themes 

cooccurred less frequently than expected. Both Communication Preferences (Theme 2) and 

Channel/Sales Preferences (Theme 4) had multiple negative relationships.  The implications of 

these results warrant further investigation as both would appear to be ways that genomic data 

could be used to enhance the consumer experience.  
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Figure 8- Negative PMI Relationships for Potential Applications 

 

 

Table 18 is the PMI matrix which shows the 28 relationships for which PMI was 

calculated. The purpose of the matrix is to show the relative cooccurrence for each theme 

according to its PMI. The results contained both expected and somewhat insightful results, which 

are discussed below.  
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Table 18- Pointwise Mutual Information Matrix 

Themes 

 

 
Theme 1 2 3 4 5 6 7 8 9 10 11 12 

Product 

Customization 
 

1            
 

Communication 
Preferences 

2 3.81            

Pricing 3 3.39 0.00           
Channel/Sales 
Preferences 

4 3.81 0.42 N/A          

Segmentation 
5 3.36 

-
0.91 

-0.32 -0.91         

Targeting 
6 3.42 

-

0.50 
-0.09 -0.50 1.72        

Positioning 
7 3.33 

-
0.52 

0.42 -0.58 1.42 2.00       

New Product 
Development/I
nnovation 

8 3.49 
-

0.32 
0.68 -0.32 1.68 2.00 1.00     

 

Brand Loyalty 

and 
Relationship 
Marketing 

9 2.96 
-

1.17 
0.42 -1.17 1.83 2.00 0.83 2.00    

 

Branding 
10 3.81 N/A -0.32 0.68 1.68 2.00 0.68 2.00 0.68   

 

Consumer 

Research 
11 3.52 

-

1.46 
-0.46 -0.46 1.86 1.86 0.54 1.86 1.13 0.5   

Cultural/Herita
ge Marketing 
(tours, etc.) 

12 3.32 
-

0.81 
N/A -0.81 1.51 2.00 1.19 2.00 0.19 0.2 1.5 

 

  

Product Customization (Theme 1) had the highest PMI with every other theme.  This 

supports the foundational premises that one of the major implications of genomic data for 

marketing will be the ability to customize products for both individuals and groups of 

consumers. Except for Brand Loyalty and Relationship Marketing (Theme 4), the PMI was 

above 3.00 for every relationship.  

 Though not as strong as Product Customization, Targeting (Theme 6) had a strong PMI 

with several themes, including Positioning (Theme 7), New Product Development (Theme 8), 

Brand Loyalty (Theme 9), and Branding (Theme 10), and Cultural Marketing (Theme 12). The 

relationship with Consumer Research (Theme 11) was only slightly lower.  This indicates that 

marketers can potentially use genomic data to target more effectively.  
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 Communication Preferences (Theme 2) had the lowest PMI relationship with every other 

theme, with a positive PMI only with Channels and Sales Preferences (Theme 4). The other 

notable result was Communication Preferences (Theme 2), and Branding (Theme 10) had no 

cooccurrence. This result might be due to how the pool was cultivated.  

 Finally, there was no PMI between Pricing (Theme 3), and Channel and Sales 

Preferences (Theme 4), and Cultural and Heritage Marketing (Theme 12). These two results 

were interesting and indicates that participants have a vision of the future where pricing and 

channel decisions are consequences of genomics rather than constraints. That is, advances in 

genomic marketing may disentangle entrenched market assumptions about the relationship 

between price and channel.  

 The exploratory analysis indicated that participants recognized opportunities for genomic 

data to enable increased customization of products and services. It also supported the idea that it 

opens the door to new types of segmentation. The PMI relationships warrant further research. 

 Both analyses were exploratory. Q1 showed that a cultivated pool of participants 

understands the attributes of genomic data and Q2 showed that they could envision applications 

of genomic data for marketing strategy. The results of the exploratory analyses support the 

marketing applications considered in the foundational premises. They also present opportunities 

for further research on the relationships between attributes and among potential applications. As 

an initial exploratory analysis, the objective was to raise additional questions for future 

consideration.  
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CHAPTER 6  

Discussion 

The primary goal of this dissertation was to develop an initial theoretical framework for 

genomics in marketing. A related objective was to suggest its implications for marketing 

research and marketing practice. The larger agenda of this research is to provide a foundation for 

future academic research. Using Hunt’s methodology for indigenous theory development, this 

dissertation has presented the initial theoretical framework and suggested implications for both 

marketing research and managerial practice.  

This is a theoretical contribution. Researchers have developed a framework within 

consumer behavior theory by extending the stimulus response model developed by Belk in 1975, 

(Daviet, Nave, and Wind 2022). However, to our knowledge, this is the first effort to develop a 

theory on the uses of genomic data which is indigenous to marketing. The initial theoretical 

framework may support a larger agenda by serving as foundational support for future academic 

research. This potentially could lead to an even better understanding of the implications for 

marketing.  

To achieve these objectives, a set of foundational premises were formulated and 

supported with research from other disciplines to support a framework for marketing. To 

establish the practical relevance, the potential for practical managerial applications for both firms 

and consumers was considered. Table 20 summarizes the highlights of the initial theoretical 

framework, while Table 21 summarizes potential marketing implications from the perspective of 

both the firm and the consumer.  
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An exploratory textual analysis supported the foundational premises. The purpose of the 

analysis was to identify and understand themes around the potential practical applications of 

genomic data. The genomics revolution is already transforming other fields and will transform 

marketing. The current research may help lay the foundation for marketing and service as a 

starting point for future research.  

Both the theoretical and empirical work in this dissertation have limitations that should 

be acknowledged and considered. The limitations of both were addressed in the Chapters 3 and 

5.  The overall limitation of the current research is that it is an initial framework. As with any 

initial attempt, it reflects the limitations of the researchers as well as the field of study. Because 

the objective was to develop an initial framework, we do not consider the limitations to reduce 

the significance of the contribution but rather see them as an inherent feature of work in a 

quickly evolving discipline.  

This overall limitation is even more evident in the empirical study. Determining 

appropriate research designs and methodologies to challenge an initial framework of this nature 

has inherent limitations. Genomics and marketing are two fields that have not traditionally 

overlapped, and therefore finding a population to use for research is challenging. There is also no 

prior research on which to build. While acknowledging these limitations, we still argue that the 

empirical analysis does make a methodological contribution. 

We believe that the initial theoretical framework, supported by the empirical analysis, 

makes both a theoretical and a managerial contribution and lays the groundwork for future 

research. Table 20 lists one of the major challenges for marketing related to each of the 

foundational premises and then presents a theoretical contribution of the premise. Following the 
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theoretical contributions, Table 21 lists the potential implications for both firms and consumers 

based on each of the foundational premises.  
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Table 19- Theoretical Contributions of Framework 

 Genomics 

Foundational 

Premise 

Major Challenges for 

Marketing 

Theoretical Contribution of 

Premise 

FP1 Foundational Unit Lack of understanding 
of genomics. 

Establishes the starting point from 
which all other premises emerge. 

FP2 Nurture AND Nature Identifying the primary 

drivers of behavior. 

Both nature and nurture must be 

considered to understand consumer 
behavior fully. 

FP3 Gene-Gene 

Interactions 

Limited study in 

marketing and 
consumer behavior. 

Consumer behavior is the result of 

complex traits that involve genes 
working in some sort of 
relationship with each other. 

FP4 Genes- Environment 
Interactions 

Epigenetic changes are 
still being studied, and 
understanding is 

evolving. 

Epigenetic changes show genes and 
environment are not mutually 
exclusive but often lead to a 

synthesis that is crucial for the 
expression of behavioral traits.  

FP5 Genetic Influence 

Increases 

The premise is 

counterintuitive and 
challenges long-held 
beliefs and practices.  

The fact that genes become more 

and not less important in variances 
in consumer behavior is both 
counterintuitive and reflective of 

the importance of genetics for 
understanding consumer behavior. 

FP6 Predictive Ability The mechanism by 

which some behaviors 
manifest is still 
unknown.  

Given that all traits are, to some 

extent, heritable, genomics can 
predict consumer behavior from 
birth. 

FP7a Alleviation of 

negative consumption 
behavior 

The interrelationships 

between traits are still 
unknown.  

By understanding the genomic 

factors underlying complex traits, 
negative consumption behavior can 

be predicted and potentially 
alleviated.  

FP7b Potential of genomic 

intervention 

The moral, ethical, 

legal, and regulatory 
frameworks have not 
been developed to 

address new 
technologies and data. 

Genetic intervention options 

emerging from genomic data 
research can potentially alleviate 
some negative consumption 

behavior. 

FP8 Polygenic Scores Probabilistic is not 

synonymous with 
deterministic.  

Polygenic Scores provide the best 

quantitative measure of relative 
behavior.  
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Table 20- Managerial Contributions of the Initial Framework 
 Genetics foundational 

premise 

Key potential implications for firms Key potential implications 

for consumers 

FP1 Foundational Unit The ability to collect, analyze, and 

monetize genetic data creates new revenue 

streams for firms. 

Consumers can have 

products and services 

targeted to their wants and 

needs.  

FP2 Nurture AND Nature Information gleaned from the 40%-50% 

(Plomin 2019) of behavioral traits related 

to genetics can improve marketing results.  

Genomic data can increase 

the efficacy of treatment 

options or product offerings 

by considering both genetic 

and environmental factors.  

FP3 Gene-Gene Interactions An enhanced understanding of the impact 

of gene interactions will improve the 

understanding of consumer behavior.  

Genomic data will enable 

the customization of 

prevention and treatment 

options for genetically 

based conditions.  

FP4 Genes- Environment 

Interactions 

By understanding the mechanisms by 

which genes interact with the 

environment, firms can improve products 

and services to drive outcomes.   

Genomic data can increase 

the efficacy of treatment 

options or product offerings 

by considering genetics as 

well as environmental 

factors.  

FP5 Genetic Influence Increases Genetic data will improve marketers’ 

understanding of consumer behavior.  

Solutions to common 

conditions may be 

improved as options are 

based on genetic factors 

instead of focusing 

exclusively on consumer 

choices.  

FP6 Predictive Ability The ability to predict consumer needs will 

enable more customized and targeted 

solutions. 

Consumers can be more 

proactive in the choices 

they make.  

FP7a Alleviation of negative 

consumption behavior 

As causal mechanisms are discovered, 

firms can develop more effective 

interventions.  

Data will enable consumers 

to be proactive in avoiding 

negative outcomes. 

FP7b Potential of genomic 

intervention 

The potential market for biotech firms 

specializing in gene editing technologies 

is significant.  

Gene editing will enable 

consumers to alleviate 

problematic behaviors in 

new ways.  

FP8 Polygenic Scores By understanding PRS, biotech, and other 

healthcare firms can target solutions.  

PRS will enable consumers 

to understand better the 

risks they face.  
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There are marketing implications for both marketing strategy and consumer behavior 

research. The overall implication is very simple. Behavior is a combination of genomic and non-

genomic factors, and most marketing strategy and consumer behavior research has focused on 

the non-genomic factors. Integrating research on genomic data may or may not change strategy 

or outcomes, but to ignore it, is to potentially limit the efficaciousness of strategy and the 

complete of research.  

Finally, the moral, ethical, and legal implications of the use of genomic data will provide 

a rich agenda for research as well as challenging dilemmas for marketing practice. Genomic data 

can be used in ways that are gimmicky, but it can also be used in ways that may have profound 

impact on the lives of people. The speed with which both the volume of data as well as the 

technology to use it in some way make moral, ethical, and legal frameworks imperative.  That 

creates rich opportunities for researchers to do innovative research that can have an almost 

immediate impact on practice.  

The ethical issues around genomics fall into three categories. First will be issues or 

considerations around both emerging technologies and medical innovations. The scientific 

discoveries and innovations that arise will create bioethical issues. The second will be issues 

related to genomic data on both a personal and firm level. Finally, there will be public policy 

issues around the ethical, legal, and social implications (ESLI) (Neimiec and Howard 2016). 

Each of these categories will have a plethora of subcategories, any of which will likely warrant 

extensive research. There is a growing body of literature that addresses these areas, and there is 

considerable overlap in the discussion. A full-length study of ethical considerations would be a 

valuable addition to the literature on genomics and its marketing implications. However, a brief 
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overview of a sample of topics supports the assertion that ethical issues are going to be a key 

factor in the genomics revolution and these issues will have implications for marketing.  

Genomic technologies such as CRISPR (Clustered Regularly Interspaced Short 

Palindromic Repeat), must be considered from the perspective of both the intended and 

unintended consequences of their application. For example, in China, twin girls were born from 

edited embryos to prevent the transmission of HIV from the infected father to the unborn 

children (Hirsh, Iphofen, and Koporc 2019). While the ability to prevent HIV transmission is a 

positive use of the technology, it has not been around long enough for there to be any 

consideration of how the editing impacts the human. Doudna (Doudna and Sternberg, 2017, p. 

200) has repeatedly cautioned that the power of CRISPR must be balanced with the risks that 

arise from not having a full understanding of some genetic mechanisms and the fact that some 

genes are only expressed later in life (Bosely et. al, 2015). In other words, there can be a time lag 

that makes it difficult to have a complete picture of the impact of some gene editing. Thus, 

appropriate applications of technology will need frameworks and guidelines within which to 

assess the risks and benefits of technology. 

Similar ethical issues surround research on infectious diseases when they are being 

studied outside of an emergency response (Boyce and Garibaldi 2018). The ethical guardrails are 

in place when research is being performed as a crisis response, but not when the research is being 

performed to anticipate and find ways to mitigate the impact of infectious diseases that have 

highly negative consequences (Boyce and Garibaldi 2018). The possibility of determining who 

will get a disease, who will have highly negative outcomes, and what therapies will be effective 

for both prevention and treatment have obvious value, but there are ethical considerations that 

have to be considered.  
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While the two previous areas have tangential marketing implications, there are other 

areas where the implications are more direct. One of the most applicable is Direct to Consumer 

Genomic Testing (DTC GT) market. The ability to provide information directly to consumers 

opens new markets. The ethical challenge will be distinguishing product that have legitimate 

value from those that are not based on scientific research (Daviet, Nave, and Wind 2022). 

Additionally, there are considerations around the transparency of research activities and the 

parameters within which research occurs (Niemiec and Howard 2016). The question is what type 

of consumer protections are needed so that consumers can make informed decisions knowing 

whether a DTC GT product is based on sound research.   

Public perception will also seriously impact the use or misuse of both the technology and 

the data upon which it relies and therefore there will be ethical issues to address. In a society that 

appears to have an eroding trust in science and authority, the role of public perception becomes 

even more critical (Middleton et. al 2022). Genomics is a complex topic and the failure to 

accurately understand what genomic data does and does not tell us about a phenomenon becomes 

important and how to address inaccuracies is in part an ethical issue.  

Finally, there will be a myriad of issues around security, privacy, and ownership of 

genomic data at both the individual and firm level. Many of these issues will be the same ethical 

issues that plague any other type of data (Grishin, Obbad, and Church 2019). Table 21 

summarizes a few of the key considerations around these concerns. The list is in no way 

exhaustive, nor are the areas mutually exclusive. They are provided as an illustration of the 

complexity of ethical considerations that are emerging in the field.  
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Table 21: Ethical Considerations  

 Areas of Ethical 

Concern 

Key Considerations Citation 

1 Genomic 
technologies 

Appropriate use.  
The unintended impact of new 
technologies or innovations.  

(Bosely et. al, 2015) 
(Hirsh, Iphofen, and 
Koporc 2019) 

2 Anticipatory Ethics Forecasting potential issues during the 

early stages of research. 

(Boyce and Garibaldi 

2018) 

3 Ownership and Use 
of Data 

Efficacy, misinformation, transparency, 
privacy, data ownership, informed 

consent around DTC GT products and 
data 

(Niemiec and Howard 
2016) 

(Daviet Nave and 
Wind 2022) 

4 Public perceptions Understanding of genomics and 

genomic data 

(Middleton et al. 

2020) 

5 Privacy and 
Security of Data 

Privacy and security issues at the 
individual level as well as those same 

issues at the firm level.  

(Malin 2005) 
(Grishin, Obbad and 

Church 2019) 
 

6 Public Policy Legal and regulatory frameworks as 
well as public health priorities 

(Brand, Brand, and 
Schulte 2008) 

 

The pace of change and what is possible is moving much faster than the ethical 

guiderails, frameworks, and regulations (Doudna and Sternberg 2017). The complexity of the 

genome means that medical and technological innovations will carry consequences both intended 

and unintended (Isaacson 2021; Plomin 2019). In addition, genomic data contains our most 

personal information. Critical security, privacy, and consent issues will have to be addressed at 

an individual and Big Data level (Mathaiyan, Chandrasekaran, and Davis 2013; Shabani and 

Borry 2018; Shabani 2019). While the power of genomics is evident, considerable care should be 

taken to use this power responsibly.  

Public policy will need to consider how to address the myriad of ethical considerations 

resulting from the genomics revolution. There will likely be significant public policy suggestions 

that lead to new laws and regulations for extensions of existing rules. Genomics will need to 

integrate into current public health policy (Brand, Brand, and Schulte 2008). There will also be 
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public policy considerations around personal genomic data. In some cases, that may involve 

extension of current laws and regulations to include data (Malin 2005). Finally, other new and 

disruptive technologies such as blockchain may provide a potential solution for data related 

issues such as those noted in the table above (Ozercan, et. al 2018).  
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Appendix: Survey Information 

Survey for Data Collection 

This appendix includes the instructions for participation in the survey and the three survey 

questions.  
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UNC Charlotte, Department of Marketing, Belk College of Business 

Name of Investigator(s): Layne McGuire 

Title of Project: The Genomics Revolution and the Transformation of Marketing 
 

Request to Participate in Research 
We would like to invite you to take part in a research project. The purpose of this research is to 

ascertain understanding, perceptions, and concerns around the use of genomic data.  
 
You must be at least 18 years old to be in this research project.  

 
The study will take about 25-30 minutes. If you decide to participate in this study, we will ask 

you to complete three survey questions about genomic data, how it can potentially be used in 
marketing, and concerns about using your genomic data. 
 

There are no foreseeable risks or discomforts to you for taking part in this study.  

 

There are no direct benefits to you for participating in the study.  However, your answers 
may help us to learn more about how people understand genomic data and its uses, as well as 
their concerns about using it.  

 
Your part in this study will be handled in a confidential manner. Only the researchers will 

know that you participated in this study. Any reports or publications based on this research will 
use only group data and will not identify you or any individual as being of this project. After this 
study is complete, study data may be shared with other researchers for use in other studies 

without asking for your consent again.  The data we share will NOT include information that 
could identify you. 

 
The decision to participate in this research project is up to you. You do not have to 
participate and can refuse to answer any question. Even if you begin the study, you may 

withdraw at any time. 
 

You will receive extra credit for participating in this research. 
 
If you have any questions about this study, please contact Layne McGuire 

(mmcgui31@uncc.edu), the Principal Investigator. 
 

If you have any questions about your rights in this research, you may contact the Office of 
Research Protections and Integrity at uncc-irb@uncc.edu.  
 

  

mailto:mmcgui31@uncc.edu
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Questions:  

 

1. Please describe, in detail, at least three key aspects or attributes of genomic data.  
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2. Please explain how genomic data can potentially be used to understand consumer 

behavior better and be used in marketing strategy. Describe, in detail, at least three key 

potential ways that genomic data can be used to understand consumer behavior.  
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