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NATURAL REINFORCER

Primary Disciplinary Field(s): Psychology (Learning Theory, Behaviorism), Neurobiology,

Ethology

1. Core Definition

A natural reinforcer, often used synonymously with a primary reinforcer, is a stimulus or event

that possesses inherent reinforcing properties for an organism without requiring any prior learning,

conditioning, or association with other stimuli. Unlike a conditioned or secondary reinforcer, whose

effectiveness is established through pairing with an already existing reinforcer, the natural

reinforcer is intrinsically desirable because it satisfies an essential, unlearned biological or

physiological drive. These stimuli are inherently motivating and their presence typically leads to an

increase in the future frequency or intensity of the behavior immediately preceding their

presentation. The classic examples provided in behaviorist literature--such as the presence of food

when hungry, water when thirsty, or temperature regulation when too hot or cold--underscore their

fundamental link to survival and basic homeostatic mechanisms. The reinforcing power of these

stimuli is thus universal across a species, independent of individual experience or cultural context,

making them the foundational building blocks of all complex learning processes.

The distinction between natural and conditioned reinforcement is central to understanding the

mechanisms of behavioral change. A natural reinforcer taps directly into the organism's

evolutionary imperatives. The pleasant sensory and physiological experience derived from

consuming water when dehydrated, for instance, serves as a potent signal to the nervous system

that the behavior which led to the water acquisition was beneficial. This biological validation is what

grants the stimulus its immediate and powerful reinforcing quality. Furthermore, the intensity of the

reinforcement provided by a natural reinforcer is often modulated by the state of the organism; a

term known in applied behavior analysis as the establishing operation. For example, food is a

highly potent natural reinforcer only when the organism has been deprived of it (i.e., is hungry).

When the organism is sated, the reinforcing effectiveness of food diminishes significantly,

illustrating the dynamic and homeostatically driven nature of these essential stimuli.

In academic discourse, particularly within radical behaviorism, the emphasis on the "natural"

aspect highlights that the relationship between the stimulus and its reinforcing effect is non-

arbitrary. The stimulus naturally occurs in the environment and is necessary for the maintenance of

life or comfort. This contrasts sharply with arbitrary secondary reinforcers, such as tokens or

money, whose value is entirely dependent upon a learned social contract or a historical association

with the ability to exchange them for natural reinforcers. Therefore, the concept of the natural

reinforcer serves as a cornerstone for both theoretical models of learning and practical applications

in fields ranging from animal training to human therapeutic interventions.
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2. Etymology and Historical Development

The systematic study of natural reinforcement is inextricably linked to the development of

behaviorism in the early 20th century, particularly the work on instrumental or operant

conditioning. While earlier psychologists, notably Edward Thorndike, recognized that

consequences shaped behavior through the Law of Effect, it was B.F. Skinner who formalized the

terminological distinction necessary to categorize types of reinforcement. Skinner's framework

required classifying stimuli based on whether their reinforcing efficacy was innate or learned. He

utilized the term primary reinforcer to denote those stimuli that functioned naturally without prior

training, effectively codifying the concept of the natural reinforcer within a comprehensive scientific

structure. This allowed researchers to isolate the simplest forms of learning--the strengthening of a

response by a primary, unconditioned outcome--before analyzing the complex chains involving

secondary reinforcement.

Before Skinner, Pavlov's work on classical conditioning established the concept of the

unconditioned stimulus (UCS), which naturally elicits an unconditioned response (UCR). While

classical conditioning deals with stimulus-response associations, and operant conditioning deals

with response-consequence associations, the inherent, unlearned nature of the foundational stimuli

(UCS and natural reinforcers) shares a critical conceptual lineage. The evolutionary perspective

reinforced the idea that these stimuli were critical. Organisms whose behaviors led them to

successfully obtain survival resources (food, shelter, mates) were naturally selected, suggesting

that the reinforcing power of these outcomes is genetically encoded. Thus, the academic

understanding evolved from simple observation (Thorndike) to systematic experimental

categorization (Skinner) and finally integrated neurobiological explanations of how these stimuli

activate reward pathways in the brain.

The ongoing academic development involves modern neuroscientific research, which has provided

mechanistic explanations for the reinforcing power of these natural stimuli. Studies focusing on the

mesolimbic dopamine pathway, often referred to as the brain's reward system, confirm that natural

reinforcers (e.g., ingestion of palatable food, sex, water) cause a release of dopamine and opioids

in key brain regions, such as the nucleus accumbens and the ventral tegmental area. This neural

activity serves as the biological substrate for the subjective experience of desire and pleasure,

which functionally strengthens the preceding behavioral action. Therefore, the historical journey of

the natural reinforcer concept has progressed from a behavioral classification to a comprehensive

biopsychological phenomenon.

3. Key Characteristics

Natural reinforcers exhibit several distinct characteristics that differentiate them from learned or

secondary reinforcers. These features highlight their unique role as the fundamental drivers of
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adaptive behavior in most species.

Unlearned Efficacy: The most crucial characteristic is that the stimulus inherently functions as a

reinforcer from the organism's first exposure. No learning trials, pairings, or conditioning history are

necessary for it to increase the probability of a behavior. For instance, a newborn mammal finds

the warmth of its mother and the sensation of nursing intrinsically reinforcing.

Biological Necessity: Natural reinforcers are directly linked to the satisfaction of fundamental

physiological or survival needs. These stimuli reduce homeostatic imbalances, such as hunger,

thirst, pain, or danger. Their ability to promote survival ensures that the mechanism of natural

reinforcement remains evolutionarily robust and highly reliable.

Universal Effectiveness (Species-Specific): Within a given species, natural reinforcers tend to

be effective across all individuals, barring specific physiological abnormalities or pathologies. While

secondary reinforcers (like verbal praise or money) vary dramatically in their effectiveness

depending on an individual's learning history, the reinforcing power of basic needs (e.g., oxygen,

sleep) is biologically standardized.

Immunity to Extinction (as a Reinforcer): While a conditioned response might undergo

extinction if the secondary reinforcer is no longer paired with the primary reinforcer, the natural

reinforcer itself does not lose its inherent reinforcing capability. Food will always be reinforcing to a

hungry organism, regardless of how many times it has previously been used in a conditioning

experiment.

Foundation for Secondary Reinforcement: Natural reinforcers serve as the ultimate basis for the

development of all higher-order, complex motivational systems. Any stimulus that acquires

reinforcing properties must, at some point, have been systematically associated with access to a

natural reinforcer (or the removal of a naturally aversive stimulus).

4. Mechanisms in Behaviorism and Application

In the context of applied behaviorism, understanding the mechanism of the natural reinforcer is

critical for effective behavior modification and learning protocols. The successful application of

natural reinforcement hinges on two primary elements: the appropriate timing of the delivery and

the manipulation of the organism's motivational state. The concept of contiguity dictates that the

natural reinforcer must immediately follow the target behavior to maximize the association strength.

If a delay occurs between the desired response and the receipt of the reinforcer, the organism may

associate the reinforcement with an intervening, unintended behavior, thereby weakening the

desired response.

Furthermore, the effectiveness of a natural reinforcer is acutely dependent on the concept of the
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establishing operation (EO). An EO is any change in the environment that alters the

effectiveness of a stimulus as a reinforcer and alters the frequency of the behavior that has been

previously reinforced by that stimulus. For example, if water is the natural reinforcer, water

deprivation acts as an EO, increasing both the effectiveness of water as a reward and the

frequency of behaviors (like pressing a lever) that have previously yielded water. Without an

effective EO, the natural reinforcer may have little to no motivating power, even though it is

fundamentally necessary for survival. This dependency highlights that motivation is a dynamic

state, not a static condition.

Natural reinforcers form the basis for several therapeutic and educational applications, particularly

in Applied Behavior Analysis (ABA). In early intervention programs, especially for individuals with

developmental disorders, natural reinforcers are used heavily because their value is guaranteed

and does not require complex instruction or prior history. For instance, training a child to ask for a

preferred toy is naturally reinforced by the immediate receipt of that toy, connecting the

communication behavior directly to a desirable, intrinsic outcome. This natural contingency makes

the learning process highly efficient and ecologically valid. Beyond therapeutic settings, animal

training relies almost entirely on natural reinforcers (e.g., food, escape from discomfort, social

contact) to shape complex behaviors, demonstrating the universal applicability of the underlying

principle.

5. Significance and Impact

The conceptual clarity provided by the term natural reinforcer has profound significance, serving

as the bedrock for all theories of motivation and learning. Without a class of stimuli that are

inherently valued, the acquisition of secondary reinforcers--which account for the vast majority of

human motivational systems (money, status, grades, praise)--would be impossible to explain.

Natural reinforcement provides the initial evolutionary "kickstart" for learning, ensuring that

organisms engage in essential adaptive behaviors like foraging, mating, and avoiding danger. The

distinction clarifies that while environmental factors shape many behaviors, there is a core set of

biological drives that transcend cultural or experiential factors.

Impact extends deeply into fields outside of pure psychology. In economics, the concept relates to

the concept of utility, where innate needs drive the most basic forms of consumer behavior and

resource allocation. In neurobiology, the investigation of how natural reinforcers activate the central

reward pathways has led to critical understandings of addiction. Addictive substances often hijack

or mimic the effects of powerful natural reinforcers (such as food or sex) by flooding the dopamine

circuits, creating an unnaturally strong and persistent reinforcing effect that overrides the

organism's rational decision-making processes. Understanding the normal functioning of natural

reinforcement is therefore crucial for diagnosing and treating pathologies related to motivation and

reward dysfunction.
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Furthermore, in educational and organizational psychology, recognizing the power of inherent

motivators is key to designing effective environments. While extrinsic rewards (secondary

reinforcers like bonuses or grades) can certainly drive performance, motivation rooted in natural

reinforcers--such as the inherent satisfaction derived from mastery (competence), autonomy, and

relatedness--is often cited as leading to more sustained engagement and higher quality outcomes.

This alignment with intrinsic motivation theories underscores the enduring importance of behaviors

that are naturally reinforced by their own consequences, whether they satisfy a purely biological

need (survival) or a core psychological need (competence or belonging).

6. Debates and Criticisms

While the classification of basic survival needs (food, water, pain avoidance) as natural reinforcers

is generally uncontroversial, debates often arise at the margins of the concept. One significant area

of discussion involves psychological needs that appear innate but are not strictly biological in the

physiological sense, such as the need for social contact, competence, or novelty. While these

are not required to maintain homeostasis in the immediate sense (like water), their deprivation

often leads to significant psychological distress and seeking behavior. Are these truly "natural" or

"primary" reinforcers, or highly effective secondary reinforcers conditioned extremely early in life?

Most modern behavioral theorists accept that there are both physiological and highly intrinsic

psychological natural reinforcers.

A second line of criticism stems from the definition of reinforcement itself. Radical behaviorists

maintain a strict functional definition: a reinforcer is anything that increases the preceding behavior.

Critics argue that this functional definition sometimes obscures the underlying cognitive and

affective processes. For instance, a natural reinforcer is assumed to produce a state of pleasure or

satisfaction, which is the true driver of the behavior change. While behaviorism traditionally avoids

invoking internal mental states, cognitive psychology insists that fully explaining the power of

natural reinforcers requires acknowledging the subjective, hedonic value assigned to them by the

organism.

Finally, the interaction between deprivation (EO) and reinforcement presents a challenge in clinical

settings. Ethical constraints prevent researchers and clinicians from inducing severe deprivation

states (e.g., starvation) to maximize the effectiveness of a natural reinforcer. Therefore,

researchers must rely on mild states of deprivation or use naturally occurring fluctuations in

motivation. This limitation means that practical applications sometimes favor secondary reinforcers,

whose motivational value can be more easily managed and consistently delivered without creating

ethical concerns related to biological manipulation.
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