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Abstract

For over a century, the social and biological sciences have struggled with reductionist
frameworks that divide the human condition into competing columns of nature versus nurture. This
paper introduces a unified theoretical framework formalised by the conceptual equation A + B = 1,
where A represents human biological inheritance and B represents dynamic cultural systems. By
assigning a baseline value of 0.5 to both variables, this model establishes a rigorous guardrail against
both biological determinism and radical cultural blank-slate models. This paper demonstrates that while
the overarching importance of both systems remained balanced, their operational weights fluctuate
dynamically depending on the trait analysed—ranging from high biology physiological reflexes to high-
culture social structures. Utilising classic anthropological case studies — including West African sickle-
cell allele selection via yam cultivation and adult lactase persistence driven by pastoralism—we
illustrate how cultural practices act as selective pressures that alter genetic frequencies. This paper also
evaluates how modern biotechnologies, such as CRISPR gene editing and neural interfaces, allow
culture to directly rewrite biological code, altering the temporal sync of human evolution. Finally, this
framework provides a vital heuristic device for natural and social sciences including anthropology,
provided that the human evolutionary trajectory is essentially a biocultural synthesis that cannot be
solved without accounting for both halves of the equation.
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1. Introduction

Viewing humanity only through biological reductionism is like confusing the canvas with the
painting; conversely, analysing human beings purely through cultural determinism is akin to admiring
the painting while ignoring the canvas beneath it [1]. For over a century, both natural and social sciences
have frequently defaulted to a rigid, Cartesian bifurcation of human nature. Evolutionary biologists have
occasionally fallen into the trap of genetic determinism, treating human behaviors, structures, and
societies as mere secondary symptoms of evolutionary drives and DNA replication. On the other end of
the disciplinary spectrum, radical cultural determinists have often operated under the ‘“blank-state”
premise, viewing human psychology and social organisation as entirely unmoored from our physical,
ancestral bodies. Both isolated approaches basically fail to explain Homo sapiens. Humans are unique
evolutionary anomaly: a species whose biological survival is entirely dependent upon learned, symbolic
behavior, and whose cultural capacity is entirely generated by biological, neurological hardware.
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To resolve this conceptual gridlock and move past outdated, reductionist “nature versus nurture”
debates, the human condition must be formalised through a unified, heuristic framework:
A+B=1

In this conceptual equation, variable A represents the biological imperative—the genetic,
physiological, and anatomical parameters of our species—while variable B denotes the cultural matrix—
the learned systems of language, technology, customs, and symbolic meaning. By establishing an initial
baseline equilibrium where A = 0.5 and B = 0.5, this model implements a necessary theoretical guardrail.
It prevents the observer from sliding into either biological or cultural determinism, forcing a recognition
that neither variable can ever descend to zero without completely dissolving the systemic reality of
human existence. Instead, the equation operates as a mathematical reflection of a unified whole
composed of two deeply interrelated parts. By formalising the human condition through the Biocultural
Equation (A + B = 1), this paper argues that human evolutionary trajectories are fundamentally
unresolvable without treating biological inheritance and cultural as equal, co-dependent forces.

2. Theoretical Framework
2.1. The Variable Weights of a Unified System

The baseline parity established in the introduction does not imply that human life is static or
mathematically rigid. While the overarching structural sum of the human condition must always equal
(1), the internal distribution of weights between the biological imperative (A) and the cultural matrix (B)
shifts fluidly across different fields of human behavior and evolutionary adaptation.

To visualise this dynamic distribution, the framework can be analysed along a spectrum of
structural weights (Figure 1):

Figure 1. The dynamic spectrum

[STATIC EQUILIBRIUM: A (0.5) + B (0.5) = 1.0]

[THE DYNAMIC SPECTRUM]

[HIGH BIOLOGY BIAS] [HIGH CULTURE BIAS]

Trait Weight: A=0.8,B=0.2 | Trait Weight: A=0.1, B=0.9
Example: Hypoxia & Shivering| Example: Kinship systems &
Syntax

Note: By recognizing this shifting internal scale, the equation ceases to be a
flat description and becomes an active question for field research.
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2.2. High Biology Variance (A — 0.8, B — 0.2)

In basic survival responses, such as the body involuntary physiological response to freezing
temperature or high-altitude oxygen drops, biological systems command the majority of the weight
(Figure 1). Culture acts purely as a secondary, external behavioral buffer (e.g., building a fire or man
manufacturing protective clothing).

In environments of extreme physiological stress, the biological imperative (A) assumes primary
dominance. A definitive example is the human response to the high-altitude hypoxia, such as that
experienced by populations living over 4,000 metres above sea level [2]. When low altitude newcomers
ascend to these heights, their bodies immediately trigger involuntary biological mechanisms:
hyperventilation, elevated heart rates, and a surge in red blood cell production. Here biology (A) claims
approximately 0.8 of the weight because these are hardwired evolutionary traits designed to prevent
cellular death.

However, even in this extreme biological state, the cultural matrix (B) provides a vital 0.2 assist.
Human groups do not navigate hypoxia purely through lung capacity; they utilise cultural knowledge by
consuming specific high-carbohydrates diets, structuring slow pacing during physical labor, and utilising
domesticated pack animals to conserve human energy. The biological response protects the cells, but the
cultural buffer preserves the community.

2.3. High Culture Variance (A — 0.1, B — 0.9)

In complex social phenomena, such as religious structures, marriage laws, or linguistic syntax,
culture pulls the vast majority of the weight (Figure 1). The biological body simply provides the basic
neural machinery required to process the data, while the cultural matrix dictates the actual framework.

When evaluating the structural organisation of human societies, the cultural matrix (B) expands
to claim nearly the entire value of the equation. This is best observed in the cross-cultural variations of
kinship marriage rules [3]. Human biology (A) dictates a flat, universal baseline (0.1): the basic genetic
requirement for sexual reproduction and the biological vulnerability of human infants. Beyond this
baseline, biology has no say in how a family is structured.

Instead, the cultural matrix (B) assumes a heavy 0.9 dominance, creating an astonishing array of
social configurations. Some societies practice strict monogamy; others organised around polygyny or
polyandry. In matrilineal cultures, such as the Minangkabau of Sumitra [4], family lineage and property
pass entirely through the female line, and maternal uncles assume the primary role of raising children
rather than biological fathers. The biological machinery (A) is identical worldwide, but the cultural
software (B) entirely writes the lived reality.

3. Empirical Evidence: Case studies in Biocultural Parity
3.1. Lactase Persistence and Pastoralist Systems

To appreciate the empirical validity of the equation A + B = 1, one must examine the gene-
culture co-evolution of adult lactase persistence. In ancestral mammalian biology, the production of
lactase—the enzyme responsible for breakdown lactose sugars—is strictly down regulated post weaning,
rendering adult mammals biologically lactose intolerant [5]. However, approximately 10,000 years ago,
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specific human populations adopted the cultural strategy (B) of pastoralism, domesticating dairy-
producing livestock across Europe, the Middle East, and East Africa [6]. In regions where diary became
reliable, year-round resource, a rare genetic mutation allowing lifetime lactase production confers a
staggering survival advantage during periods of famine and drought. Cultural practices directly altered
the ecological and nutritional landscape, acting as a selection pressure that basically rewrote the
biological genome (A) of these groups. Within this framework, adult lactose tolerance is not a purely
biological event, but a physical manifestation of a historical cultural habit, demonstrating that variable A
cannot be solved without its cultural counterpart, B.

3.2. Anthropogenic Niche Construction and the Sickle Cell Allele

A secondary, equally profound validation of the biocultural equation is found in the distribution
of the sickle-cell trait (the HbS allele) in West Africa [5, 7]. Historically the proliferation of malaria
served as a severe biological selective pressure (A). The frequency of this disease, however, was to great
extent accelerated by an anthropogenic cultural action (B): the transition from hunting and gathering to
slash-and-burn yam agriculture. Clear-cutting rainforests altered local microclimates, allowing sunlight
to reach the forest floor and create vast networks of stagnant, sunlit surface water. This newly
engineered ecosystem served as an optimal breeding ground for Anopheles mosquitoes, the vectors for
malaria transmission. The subsequent spike in malaria rates heavily favored individuals carrying a single
copy of the sickle-cell genetic mutation, which provides natural biological resistance to the parasite. This
case study demonstrates a flawless feedback loop where cultural innovation (B) completely dictates the
biological mortality and genetic trajectory (A) of a population, reinforcing that the two variables are
bound within a zero-sum equation of human adaptation.

4. The Biocultural Equation

4.1. Problem of Human Nature

For decades, social and natural scientists have engaged in a reductionist tug-of-war, attempting to
divide human behavior into competing columns nature versus nurture. However, the human condition
cannot be understood through isolation; it requires a unified equation: A + B = 1, where A represents our
immutable biological inheritance and B represents our dynamic, cultural systems. To assign a value of
0.5 to both variables is to recognise that humans are essentially biocultural organisms. Biology provides
the neurological and anatomical machinery required to generate culture, while culture acts as the
primary mechanism driving human biological evolution [8]. By considering human existence as a
dynamic interplay between biology and culture, anthropology transcends outdated deterministic
perspectives, illuminating how our universal biological nature and unique cultural expressions
continually shape and redefine one another.

While conceptual importance of both factors remains balanced, the specific operational values of
A and B shift along a dynamic scale depending on the human trait analysed. For basic survival
mechanisms and involuntary reflexes—such as the infant rooting reflex or shivering in extreme cold),
biology (A) takes a dominant role, pulling approximately 0.8 of the evolutionary weight, while culture
(B) provides a minor 0.2 supportive buffer (e.g., the invention of clothing). Conversely, for complex
social behaviors, such as religious worship, political structures, or marriage choices, culture (B) assumes
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a heavy 0.9 dominance, utilising a minimal 0.1 biological baseline consisting of the necessary
neurological hardware. Thus, the equation remains whole (1), but its internal configuration adapts
dynamically to different human phenomena.

4.2. Mathematical Models of Dual Inheritance

In evolutionary anthropology, the Dual Inheritance Theory (Gene—Culture Coevolution or
Biocultural Evolution) was developed in the 1960s through the early 1980s to explain human behavior
as a product of two interacting processes: genetic evolution and cultural evolution [9, 10]. One of the
foundational models developed by anthropologists Robert Boyd and Peter Richerson [10] looks at how
cultural traits alter the selection pressures driving genetic allele frequencies over generations:

Aq = pq[sg + sc(f)]

Aq: The change in the frequency of a biological gene over time.

pg: The current genetic variance in the population.

Sg:  The purely biological or environmental selection pressure (e.g., natural climate).

sc(f): The cultural selection pressure coefficient, which changes depending on how
common the cultural practice (f) is within the population.

This equation proves that the trajectory of biological evolution (Aq) is fundamentally unsolvable
without calculating the active cultural variables (Sc).

5. Limitations of the Additive Biocultural Framework

While the equation A + B = 1 serves as an essential epistemological tool to reject reductionism, a
rigorous critique reveals that treating the human condition as an additive formula introduces distinct
theoretical limitations. In operationalising this model, three primary vulnerabilities must be
acknowledged and addressed:

5.1. The Fallacy of Linear Additivity (The Overlap Objection)

The primary limitations of the equation A + B = 1 is its assumption that biology (A) and culture
(B) are independent, discrete quantities that can be added together to form a sum. In material reality,
human biology and culture do not run parallel to each other; they are completely non-linear and non-
additive.

As contemporary development systems theorists note—culture is fundamentally processed
through biological mechanisms—such as neural pathways, neurotransmitters, and cortical plasticity.
Simultaneously, human biological development is structurally directed from the moment of conception
by cultural environments, including socioeconomic stressors, dietary habits, and medical interventions.
Therefore, trying to isolate a specific percentage for biology versus culture is conceptually flawed. A
human being is not 50% animal and 50% cultural artifact; rather, human biology is thoroughly cultural,
and human culture is thoroughly biological. To solve this, future iterations of this model might require
a multiplicative framework (such as A x B = K) or an interactive systems model to better reflect that
altering one variable exponentially changes the expression of the other.
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5.2. The Exclusion of Non-Human Variables (The Missing Material Matrix)

By focusing only on the interaction between human biology and human culture, the model
unintentionally ignores the active role that the external physical world plays. Human are open metabolic
systems that require continuous interaction with non-living, abiotic forces such as atmospheric gasses,
water cycles, geographic topography, and localised climate patterns.

By reducing the complexity of human experience to just A and B, the model may overlook the
physical landscape as an active, participatory force in human evolution, instead viewing it as a passive
backdrop. For instance, in analysing adaptations to disease, the physical presence of a pathogen in the
water supply that cannot be neatly categorised as purely biological inheritance (A) or purely symbolic
culture (B). Thus, the equation sacrifices ecological complexity for the sake of mathematical simplicity.

5.3. Problem of Reification and Homogeneity

Finally, treating culture as a single, uniform variable (B) risks oversimplifying it—making it
seems like a static, homogeneous entity that affects everyone in the same way. In reality, culture is a
highly contested, fluid, and fragmented social background characterised by internal political power
struggles, economic inequalities, and individual human agency.

An individual capacity to utilise cultural buffers to mitigate biological stress is directly
constrained by their socio-economic status, gender, and position within power hierarchies. By asking a
flat numerical value to B, the equation risks masking these internal inequalities, accidentally implying
that culture is an evenly distributed resource available to all members of a species in equal measure.
Ultimately, Ingold’s [1] developmental critique forces us to look past the boundaries of our own
mathematical shorthand, reminding us that A and B are merely different names for a single, unfolding
current of life. However, analysing these systemic limitations is not merely an exercise in academic
history; it is a vital prerequisite for understanding the contemporary era. As human society transitions
into a post-industrial landscape, the relationship between biology and culture is undergoing a radical,
unprecedented structural shift. We are in moving past the era where the culture indirectly selected
biological traits over millennia, entering a destabilised epoch where cultural desires directly and
instantly rewrite biological code. It is within this modern context of bio-digital integration—
characterised by genetic engineering and neural interfaces—that the balanced equilibrium of our
equation faces its ultimate stress test (Figure 2).
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Figure 2. Visual Model (Flowchart Text) of Interacting Variables

| [THE HUMAN conDITION (1.0)] |

[BIOLOGY (A =0.5)] [CULTURE (B = 0.5)]
Anatomical limits, Genetics, Symbolic language, Rituals, Technology,
Neurological raw hardware Learned behaviors
THE BIOCULTURAL FEEDBACK LOOP
[HIGH-BIOLOGY VARIATION] [HIGH-CULTURE VARIATION]
Example: High-Altitude Hypoxia Example: Kinship & Religion
Equation Shifts: A =0.8, B =0.2 Equation Shifts: A=0.1, B =0.9
(Biology forces a change; Culture provides (The biological brain provides hardware;
behavioral coping tools) culture completely dictates the software)

v
[GENE-CULTURE CO-EVOLUTION]
Cultural shifts (B) alter the physical ecosystem, creating selective pressures that rewrite human
DNA (A)

4

[ MODERN TECH DISRUPTION]
CRISPR & BCls allow Culture (B) to manually and instantly program the parameters of Biology (A)

6. Shifting the Balance via Modern Technology

In the modern era, the rapid acceleration of technology is rewriting the boundaries of this
biocultural equation. We have transitioned from an era where culture indirectly selected biological traits
over millennia to an era where cultural desires “directly” program human biology in real time. Tools like
CRIPR-Cas9 gene editing allow cultural motivations, such as eliminating hereditary disease, to manually
alter DNA sequences. Furthermore, neutral interfaces and brain-computer interfaces (BCIs) blur the line
between biological cognition and external digital tools. Because our cultural technology (B) now evolves
at an exponential rate compared to the slow pacing of biological evolution (A), the resulting evolutionary
mismatch creates modern health crises — such as widespread myopia from screens and metabolic
syndromes from synthetic diets [11, 12]—providing that the equation faces unprecedented instability
when its two halves fall out of temporal sync.

6.1. Bio-Digital Integration and the Accelerated Loop

For millennia, the co-evolutionary loop of the human condition operated under strict temporal
constraint: cultural innovations (B) altered the physical or social environment, and over hundreds of
generations, these environmental shifts slowly selected for beneficial biological mutations (A) [6]. In the
contemporary era, however, the rapid acceleration of bio-digital and genetic technologies has basically
disrupted this pacing. We have entered a post-industrial epoch where human culture (B) no longer acts
merely as indirect selective filter across deep evolutionary time; instead culture has attained the capacity
to directly, intentionally, and instantaneously reprogram human biological architecture (A) in real time.
This structural shift fundamentally tests the stability of the balanced equation A + B = 1.

6.2. Somatic Versus Germline Gene Editing: Direct Programming of Variable A
The clearest empirical manifestation of this disruption is the emergence of CRISPR-Cas9
genome editing. Prior to this technology, human genetic variance (A) was entirely governed by the laws
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of Mendelian inheritance and natural selection. Today, cultural motivations—driven by medical
imperatives, bio-economic funding, and political policies—directly edit the physical code of human
DNA [13].

When analysing uninheritable somatic therapies—such as the clinical treatment for sickle-cell
disease and beta-thalassemia—the framework observes as intense localisation cultural agency (B) acting
to repair a broken biological variable (A). However, the ultimate disruption occurs when culture crosses
the threshold into heritable germline editing. When human embryos are modified using CRISPR, a
cultural desire (B) permanently alters not only the biology (A) of the resulting individual but also the
genetic trajectory of every single one of their descendants [14].

From a biocultural perspective this represents a fundamental collapse of traditional evolutionary
timelines. The biological variable (A) is completely stripped of its independence; it becomes an
engineered product of localised, contemporary cultural values (B). This raise profound ethical questions
regarding generational consent, the commaodification of the human gene pool, and the threat of creating
deep, genetically hardwired socioeconomic inequalities where the wealthy can purchase biological
enhancements while the marginalised remain bound by unedited vulnerabilities [15-17].

[ANCESTRAL FEEDBACK LOOP: Slow Evolutionary Time]

Cultural Shift (B) — Environmental Niche — Natural Selection — Genetic Adaptation (A)
[TECH-DRIVEN LOOP: Instantaneous Reprogramming]

Cultural Desires/Tools (B) — (CRISPR/BCIs) — Direct Rewrite of Biology (A)

6.3. Invasive Brain-Computer Interfaces (BClIs): Dissolving the Organic Boundary

Simultaneously, advancements in invasive neuro-technology are breaking down the boundary
that separate organic neural hardware from external technological software. Devices like Neuralink’s NI
implant use robotic surgery to thread thousands of ultra-flexible micro-electrodes directly into the
human motor cortex [18]. These electrodes record the electrochemical firing patterns of biological
neurons (A) and wirelessly transmit them to be decoded by artificial intelligence algorithms into digital
computer code (B).

In the initial medical applications, this bio-digital bridge serves an essential restorative
function—allowing individual with severe spinal cord injuries or ALS to control digital devices, restore
speech, or bypass damaged physical nerves to operate assistive robotics purely with their thoughts. Here,
the cultural hardware (B) fills the void left by a compromised biological variable (A), keeping the
systemic sum of the human organism as a whole (1).

However, as commercial policies and state-sponsored national strategies accelerate the scaling of
BCls toward cognitive enhancement, the ontological boundary between biology and culture completely
dissolves. When a human brain can seamlessly upload and download information via digital interfaces
[19], the biological brain (A) is no longer just processing organic stimuli; it is relying on external,
culturally manufactured networks to construct basic consciousness, memory, and cognitive input.
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6.4. The evolutionary Mismatch of Temporal Asynchrony

The ultimate danger of this technological shift within the A + B = 1 model is the problem of
temporal asynchrony. Because our cultural matrix (B) now evolves exponentially via technological
iterations every few months, while our biological architecture (A) is still bound by slow physiological
development, the two halves of the equation are falling severely out of sync.
This profound mismatch manifest as new, widespread chronic health crises:

(a) The Cognitive Interface: Widespread neurological strain and sleep disorders [20] caused by
the biological brain (A) struggling to process the constant, 24/7 information stream created by
digital culture (B).

(b) The Structural Interface: Epidemic rates of myopia and physical posture deformations [21]
resulting from human skeletal and visual biology (A) being subjected to sedentary lifestyles and
constant screen exposure (B).

(c) The Internal Ecosystem: Widespread inflammatory and autoimmune disorders [22]
triggered because modern urban sanitisation, industrial diets, and widespread antibiotic usage (B)
have radically wiped out the diversity of our internal gut microbiome (A), leaving our immune
systems completely unprimed.

7. Conclusion

Separating human existence into isolated silos of nature versus nurture is an artifact of outdated
scientific reductionism. As demonstrated through the framework of dual inheritance theory and niche
construction, the human species is a continuous, interconnected product of both genetic and symbolic
inheritance. The conceptual equation A + B = 1 acts as a necessary epistemological correction for
modern anthropology, ensuring that biology (A) and culture (B) are permanently contextualised as equal
pillars of the human phenomenon. While their operational weights shift from trait to trait, neither
variable can ever descend to zero without completely dissolving the reality of what it means to be
human. Looking toward an uncertain future, this biocultural synthesis becomes even more urgent. As
humanity stands on the precipice of a technological dawn where cultural desires can manually edit
genetic code via CRISPR or merge consciousness with digital interfaces, the temporal alignment of this
equation faces its greatest challenge. If our cultural systems modify our biological architecture faster
than our physiological bodies can adapt, we risk an evolutionary mismatch of catastrophic proportions. It
is only by maintaining a balanced, unified biocultural lens that scholars and scientists can hope to
understand, preserve, and responsibly guide the future of human evolution. Ultimately, the framework of
A + B =1 forces anthropology to transcend traditional, reductionist dualisms. By treating biology and
culture as equal, co-dependent forces, we move closer to understanding the complex whole of
humankind—offering a unified biocultural paradigm capable of navigating both our deep ancestral past
and our engineered technological future.
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