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1. Introduction

Actificial intelligence has rapidly evolved from a
specialized computational tool into a general-
purpose technology capable of transforming nearly
every functional area of modern organizations.
Firms now employ Al to improve product design,
personalize  customer experiences, optimize
pricing, automate production, forecast demand,
manage supply chains, and support managerial
decision-making. Similar to earlier general-
purpose technologies such as electricity,
computers, and the internet, Al is increasingly
becoming an enabling infrastructure that
complements  labor, augments  managerial
capabilities, and  enhances  organizational
productivity across virtually every industry.

The accelerating adoption of Al has generated an
extensive interdisciplinary literature spanning
computer science, information systems, operations
management, marketing, economics, and strategic
management. Existing studies have examined Al-
driven productivity improvements (Brynjolfsson &
McAfee, 2014; Brynjolfsson et al., 2023), firm-
level value creation (Cockburn et al., 2018), digital
transformation (Verhoef et al., 2021), competitive
strategy (Porter & Heppelmann, 2014), pricing
analytics (Phillips, 2021), marketing
personalization (Wedel & Kannan, 2016), and
operational optimization through machine learning
and predictive analytics (Agrawal et al., 2018).
Collectively, this literature demonstrates that Al
can  substantially  improve  organizational
performance. However, most studies examine
individual business functions in isolation, leaving
managers without a unified economic framework
that explains how these various Al applications
ultimately contribute to the firm’s bottom line.

This paper proposes such a framework, called the
Al Production-Function (AIPF) framework, which
organizes Al applications around the firm’s profit
function. Rather than classifying Al according to
technologies or business functions, the analysis
classifies Al according to the economic variables it
influences. This perspective directly connects

technological adoption to the rational firm’s
objective of profit maximization and provides
managers with a big-picture, practical method for
identifying where Al investments are likely to
generate the greatest economic returns.

The starting point is the standard profit equation:

= TR(Q)—-TC(Q)
which can be written as
I=P-Q —c-Q

where P denotes the average selling price per unit,
c represents the average finished cost of
production per unit, and Q denotes quantity.
Assuming that change in inventory stock is zero so
that production equals sales,

Qs=0Qp=0Q
the profit equation simplifies to:
n=({P-0eQ

This simple expression provides the organizing
principle for the remainder of the paper. Because
guantity represents both units produced and units
sold, Al can influence profitability from both the
supply side and the demand side of the firm.
Consequently, every Al initiative that seeks to
improve financial performance ultimately affects
one or several of only four economic variables.

First, Al can increase the value that customers
perceive in a product or service, allowing firms to
command  higher prices through greater
willingness to pay. Second, Al can increase the
quantity of sales by improving marketing
effectiveness, customer acquisition,
personalization, demand forecasting, and customer
retention. Third, Al can increase the firm’s
productive capacity by improving operational
efficiency, automation, scheduling, and resource
allocation, enabling greater quantities to be
produced with existing resources. Finally, Al can
reduce the finished cost of production per unit
through improvements in productivity, quality
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control, inventory management, logistics, and
administrative efficiency.

These four channels—value enhancement, demand
expansion,  supply  expansion, and  cost
efficiency—constitute a comprehensive
managerial framework for understanding how Al
can contribute to firm performance. While many
Al applications simultaneously influence more
than one channel, classifying them according to
their effects on the profit function provides
managers with a common economic language for
evaluating investment opportunities, allocating
organizational resources, and measuring the
financial returns from Al adoption.

The remainder of the paper proceeds as follows.
Section 2 develops the profit-function framework
that serves as the analytical foundation for the
paper. Sections 3 through 6 examine the four
principal channels through which Al enhances
profitability: increasing product value and pricing
power, expanding sales, increasing productive
capacity, and reducing unit costs. The final
sections discuss the complementary nature of these
channels, managerial implications, and strategic
recommendations for integrating Al into long-term
profit-maximization strategies. Appendix A
presents a visual representation of the AIPF
framework, which synthesizes the paper’s
principal concepts and key points into an
integrated graphical model, illustrating how Al
enhances profitability through the four economic
pathways and how these pathways jointly
contribute to the firm’s profit function.

2. Al and the Profit Function: A Conceptual
Framework

2.1 The Rational Firm’s Objective: Profit
Maximization

Regardless of industry, size, or organizational
structure, the fundamental economic objective of a
for-profit firm is to maximize long-run profits.
While firms may simultaneously pursue other

goals—such as market share, innovation, customer
satisfaction, sustainability, or social
responsibility—these objectives generally serve as
intermediate means toward creating long-term
economic value and profit rather than ends in
themselves. Consequently, managerial decisions
are ultimately evaluated according to their
contribution to the firm’s financial performance.

From a managerial-economics perspective, profit
serves as the most comprehensive measure of
organizational success because it summarizes both
the firm’s ability to create value for customers
(i.e., maximizing revenue) and its efficiency in
utilizing scarce resources (i.e., minimizing costs).
Every  strategic  investment, technological
innovation, organizational redesign, or operational
improvement should therefore be assessed
according to its expected effect on the firm’s profit
function.

Artificial intelligence should be viewed within this
economic context, too. Rather than considering Al
as merely another information technology or
automation tool, managers should regard it as a
general-purpose managerial technology whose
value derives from its ability to improve one or
more components of the firm’s profit equation.
This perspective shifts the managerial question
from “How can we use Al?” to “Which component
of our profit function can Al improve most
effectively?”

2.2 The Profit Function

The firm’s profit is defined as the difference
between total revenue and total cost:

M= TR(Q)—-TCQ)

Total revenue represents the monetary value
generated from selling the firm’s products or
services, while total cost reflects the costs of the
economic resources consumed in producing those
outputs. Expressing total revenue and total cost as
functions of output quantity emphasizes that both
revenues and costs depend on the firm’s scale of
operations.

Zeytoon-Nejad, A. (2026) | Artificial Intelligence and the Bottom Line of the Firm Page 3




Essays in
Economics

For analytical convenience, total revenue and total
cost can be decomposed into average values
multiplied by quantity:

N=P-Q —c-Q
where

e [I denotes profit,

e P denotes the average selling price per
unit,

e ¢ denotes the average finished cost of
production per unit, and

e Q denotes quantity.

Assuming that the change in inventory is zero or
very negligible during the planning horizon, the
quantity produced equals the quantity sold:

Qs=0Qp =0

Substituting this equilibrium condition into the
profit equation yields

I=(P-c)Q

Although deceptively simple, this expression
provides a powerful framework for understanding
how virtually every managerial decision influences
profitability.

The first term, (P-c), represents the firm’s per-unit
profit—the amount of profit generated by each unit
sold. The second term, (Q), represents the scale of
business activity. Therefore, total profit depends
simultaneously on the profitability of each
individual unit and on the number of units the firm
successfully produces and sells.

This decomposition also highlights an important
economic distinction. The quantity variable has
both a demand-side interpretation and a supply-
side interpretation. From the demand perspective,
(Q) represents the quantity of products or services
demanded in the market and purchased by
customers. From the supply perspective, it
represents the quantity produced by the firm’s
operations. Sustainable profit growth therefore
requires both sufficient customer demand and
sufficient  productive  capacity.  Increasing

production without corresponding sales leads to
inventory accumulation, while increasing demand
without adequate production capacity results in
shrunk inventory, shortages, queues, and lost
revenue. Long-run profitability depends on
maintaining a balance between these two
dimensions.

2.3 Four Economic Channels Through Which
Al Can Enhance Profit

The profit equation immediately identifies four
fundamental mechanisms through which artificial
intelligence can improve firm performance.

The first channel is value enhancement, whereby
Al can increase customers’ willingness to pay for
the firm’s products or services. Rather than raising
prices arbitrarily, firms create additional value
through superior product quality, personalization,
convenience, reliability, speed, and customer
experience. When customers perceive greater
value, their maximum willingness to pay increases,
allowing firms to command higher prices while
maintaining competitiveness.

The second channel is demand expansion. Al can
enable firms to acquire new customers, improve
marketing effectiveness, run more effective
advertising campaigns, strengthen  customer
relationships, optimize product recommendations,
and increase customer retention. Collectively,
these capabilities can ultimately increase the
quantity of products or services sold.

The third channel is supply expansion. Al can
also increase the firm’s productive capacity by
improving operational efficiency, automating
routine  activities,  optimizing  production
scheduling, forecasting demand more accurately
and planning supply for it more precisely,
coordinating supply chains, and supporting
managerial decision-making. These improvements
enable firms to grow their productive capacity,
produce greater quantities with existing resources,
or to achieve the same output using fewer scarce
inputs.
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The fourth channel is cost efficiency. Through
predictive maintenance, process optimization,
quality control, waste reduction, logistics
optimization,  inventory = management, and
administrative automation, Al can reduce the
finished cost of producing each unit of output (aka
average total cost or ATC for short). Lower unit
costs increase per-unit profit and directly improve
profitability even when prices and sales remain
unchanged.

These four channels correspond directly to the four
economic variables embedded within the profit
function, which are summarized in Table 1.

Table 1. The Four Economic Channels Through Which
Artificial Intelligence Enhances Firm Profitability

Economic Al Objective Managerial Goal

Variable

P Increase customer Increase value and
willingness to pay pricing power

Qp Increase quantity Expand demand and
sold sales

Qg Increase quantity Expand productive
produced capacity

c Reduce unit cost Improve operational

efficiency

Although these channels are presented separately
for analytical clarity, in some cases, they are
complementary in practice. A single Al initiative
may affect several variables simultaneously. For
example, an Al-powered product recommendation
system may increase perceived customer value,
generate additional sales, improve demand
forecasting, reduce inventory costs, and enhance
overall operational efficiency all at the same time.
Likewise, predictive maintenance systems not only
reduce production costs but also increase
productive capacity by minimizing equipment
downtime.

As a result, managers and business leaders should
avoid evaluating Al projects solely according to
one performance metric. Instead, they should
assess how each initiative influences the entire
profit function and recognize that the greatest

economic returns often arise from Al applications
that simultaneously improve multiple components
of the firm’s business model and profit equation.

24 A Managerial Framework for Al
Investment Decisions

The profit-function framework developed in this
paper provides managers with a practical decision-
making tool for prioritizing Al investments. Before
implementing any Al initiative, managers should
identify which component of the profit equation
the project is expected to influence most directly.
This simple exercise aligns technological adoption
with the firm’s economic objectives and facilitates
the evaluation of investment alternatives based on
measurable financial outcomes rather than
technological novelty.

The remainder of this paper examines each of the
four channels individually one by one. Section 3
explains how Al enhances product value and
increases customers’ willingness to pay, thereby
strengthening pricing power. Section 4 examines
Al applications that expand demand and increase
sales. Section 5 discusses how Al can improve
productive capacity and operational scalability.
Finally, Section 6 investigates how Al can reduce
the finished cost of production per unit through
efficiency  improvements and  operational
optimization. Together, these four sections
demonstrate that nearly every business application
of artificial intelligence can be understood as
influencing one or more components of the firm’s
profit function, thereby contributing to the firm’s
profit-maximization objective.

3. Increasing Pricing Power Through Al-Driven
Value Creation

3.1 Price Is Determined by Value

The first pathway through which artificial
intelligence can enhance profitability is by
increasing the value and price that customers are
willing to pay for a firm’s products or services.
Importantly, this mechanism should not be

Zeytoon-Nejad, A. (2026) | Artificial Intelligence and the Bottom Line of the Firm Page 5




Essays in
Economics

interpreted as simply charging higher prices. In
competitive markets, firms generally cannot
increase prices sustainably without simultaneously
increasing the value they create for customers.
Instead, Al contributes to higher prices by
improving  product  quality,  functionality,
convenience, customization, reliability, and the
overall customer experience, thereby increasing
consumers’ perceived value and their maximum
willingness to pay.

From a microeconomic perspective, consumers
purchase products when the marginal utility they
expect to receive exceeds the marginal cost (i.e.,
the price) they must pay. Consequently, firms can
sustain higher prices only when they create greater
value than competing alternatives. Artificial
intelligence  provides firms with numerous
opportunities to generate such value, allowing
them to strengthen their pricing power without
reducing competitiveness. This distinction between
value creation and mere price increases is
fundamental to understanding the economics of Al
adoption. The objective is not simply to charge
more, but to create products and services of higher
values that justify higher prices.

3.2 Al as a Value-Creation Technology

Artificial intelligence can contribute to value
creation by improving nearly every dimension of a
firm’s products and services. Al-assisted product
design accelerates innovation by identifying
customer needs, optimizing product characteristics,
and shortening development cycles (Ransbotham
et al., 2017; Cockburn et al., 2018; Verganti et al.,
2020). Machine learning algorithms improve
product quality by detecting defects, predicting
failures, and supporting continuous quality
improvement throughout the production process.
Intelligent software embedded within products
further enhances functionality by enabling
adaptive learning, predictive capabilities, and
autonomous decision-making.

Beyond improving the physical product, Al also
increases the value of accompanying services.
Virtual assistants, intelligent customer support,

predictive maintenance, personalized
recommendations, and faster response times
improve customers’ overall experience before,
during, and after the purchase. These
complementary services increase the total value
proposition offered by the firm and often
differentiate  otherwise similar products in
competitive markets (Porter & Heppelmann,
2014).

Al can also enable firms to develop entirely new
products and services that were previously
infeasible. Generative Al, intelligent software
agents, autonomous systems, and data-driven
digital services create additional sources of
customer value while opening new revenue
opportunities. As Al capabilities continue to
expand, firms increasingly compete not only
through lower costs but also through continuous
innovation and enhanced functionality.

3.3 Personalization and Customer-Centric
Value

One of Al’s greatest contributions to pricing power
is its ability to personalize products and services at
scale. Traditional mass production often requires
firms to offer standardized products that satisfy the
‘average’ customer or the ‘representative’
customer. Al enables firms to move toward mass
customization by tailoring recommendations,
product features, marketing messages, and
customer interactions to individual preferences.

Recommendation systems used by digital
platforms illustrate this capability. By analyzing
large volumes of customer data, Al predicts
individual preferences and presents products that
are more relevant to each consumer. Personalized
recommendations reduce search costs, improve
purchase satisfaction, and increase the perceived
usefulness of the firm’s offerings (Wedel &
Kannan, 2016; Bakos, 1997). Similar approaches
are increasingly applied in banking, healthcare,
education, manufacturing,  hospitality, and
professional services.
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Personalization also extends beyond product
selection. Al enables adaptive pricing plans (aka
dynamic pricing), customized after-sales support,
individualized learning systems, and personalized
communication  throughout  the  customer
relationship.  Collectively, these capabilities
increase customer satisfaction, strengthen loyalty,
and improve long-term customer lifetime value.

3.4 Dynamic Pricing and Revenue Optimization

Artificial intelligence also strengthens pricing
decisions by improving managers’ ability to
estimate customer demand and willingness to pay.
Rather than relying on infrequent pricing
adjustments or managerial intuition, Al systems
can continuously analyze market conditions,
customer behavior, competitor actions, seasonal
fluctuations, and inventory levels to recommend
prices that better reflect current market conditions
and maximize their revenue and profit.

Industries such as airlines, hotels, ride-sharing
platforms, online retail, and entertainment have
long employed data-driven pricing systems to
optimize revenue (Phillips, 2021). Advances in Al
have substantially increased the accuracy and
responsiveness of these systems by incorporating
larger datasets and more sophisticated predictive
models. Properly implemented, Al-based pricing
allows firms to improve revenue while maintaining
customer satisfaction and competitive positioning.

However, dynamic pricing should not be viewed
merely as a mechanism for extracting higher
prices. Its broader economic purpose is to allocate
scarce resources more efficiently by matching
prices with underlying supply and demand
conditions. Firms that employ Al responsibly can
improve both profitability and market efficiency
by reducing shortages, minimizing excess
capacity, and allocating products to consumers
who value them most highly.

3.5 Managerial Implications

Managers and business leaders should evaluate Al
investments not only according to their potential to

reduce costs but also according to their ability to
increase the value perceived by customers.
Investments that improve quality, innovation,
personalization, reliability, responsiveness, and
customer  experience  frequently  generate
sustainable pricing power that competitors find
difficult to imitate.

From the perspective of the profit function
developed earlier, these investments primarily
affect the price component, P, by increasing
customers’ willingness to pay. Although many
value-enhancing Al applications also influence
sales, customer retention, and production
efficiency, their principal economic contribution
lies in strengthening the firm’s ability to create
superior value and, consequently, command higher
prices. In competitive markets, enduring pricing
power is earned through product differentiation
and value creation, and artificial intelligence has
become one of the most powerful tools available
for expanding that type of differentiation and
value.

4. Increasing Sales Through Al-Driven Demand
Expansion

4.1 Al and Demand Generation

The second pathway through which artificial
intelligence can enhance profitability is by
increasing the quantity of products and services
demanded and sold. While the previous section
focused on increasing the value of each unit sold
and the corresponding price customers are willing
to pay, the present section examines how Al can
expand market demand and increase sales volume.
Within the profit function, I1 = (P — ¢)Q, this
pathway primarily affects the quantity term, Q,
representing the number of units sold.

Demand expansion may occur by attracting new
customers, increasing the frequency of purchases
by existing customers, improving customer
retention, entering new markets, or increasing
conversion rates. Al can contribute to each of these
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objectives by enabling firms to better understand
customer behavior, analyze and predict purchasing
decisions, and optimize marketing, advertisement,
and sales activities.

4.2 Customer Acquisition and Market
Segmentation

One of Al’s most valuable marketing applications
is its ability to identify potential customers with a
high probability of making a purchase. Machine
learning algorithms can analyze demographic
characteristics, purchasing histories, browsing
behavior, social media interactions, geographic
information, and numerous other data sources to
identify customer segments that are most likely to
respond to specific products or promotional
campaigns (Wedel & Kannan, 2016).

Compared with traditional mass marketing, Al
enables firms to allocate advertising budgets more
efficiently by targeting customers whose
preferences closely match the firm’s offerings.
This improves the return on marketing
expenditures  while simultaneously reducing
customer acquisition costs. Instead of increasing
advertising generally, firms can concentrate their
resources on the relevant individuals most likely to
become profitable long-term customers.

Al can also facilitate market segmentation at a
much finer level than was previously feasible.
Rather than dividing customers into a handful of
broad demographic groups, companies can develop
highly granular behavioral segments that reflect
differences in purchasing habits, preferences,
income, risk attitudes, or consumption patterns.
These insights enable business leaders, managers,
and marketing specialists to design more effective
marketing  strategies and improve  sales
performance across multiple customer groups.

4.3 Sales Optimization and Customer
Relationship Management

Acrtificial intelligence can increasingly support
sales organizations by improving the efficiency
and effectiveness of customer interactions

throughout the sales process. Al-powered
Customer Relationship Management (CRM)
systems assist sales teams by prioritizing
promising leads, predicting purchase probabilities,
recommending follow-up actions, and identifying
opportunities for cross-selling and up-selling.

Generative Al further expands these capabilities by
assisting sales representatives in preparing
customized proposals, responding to customer
inquiries,  drafting  communications,  and
summarizing customer interactions. Rather than
replacing human sales  personnel, these
technologies often complement their expertise by
reducing administrative burdens and allowing
them to devote more time to high-value customer
engagement.

Al also improves conversion rates by identifying
factors that influence purchasing decisions.
Predictive analytics can estimate which customers
are most likely to complete a purchase, which
products should be bundled together, and when
promotional offers are most likely to be successful.
These insights enable firms to convert a larger
proportion of prospective customers into actual
buyers.

4.4 Customer Retention and Lifetime Value

Sustained sales growth depends not only on
attracting new customers but also on retaining
existing ones. Acquiring new customers is often
substantially more expensive than maintaining
relationships with current customers, making
retention an important determinant of long-term
profitability (Reichheld & Sasser, 1990).

Artificial intelligence enables firms to monitor
customer satisfaction continuously and identify
early indicators of declining engagement. Churn
prediction models analyze purchasing frequency,
service usage, complaint histories, customer
interactions, and other behavioral signals to
estimate the likelihood that individual customers
will discontinue their relationship with the firm.
Managers can then intervene proactively through
targeted communications, personalized offers, or
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improved customer support before valuable
customers are lost.

Al can also strengthen customer loyalty by
maintaining continuous engagement through
personalized recommendations, automated
communication, and individualized service
experiences. These capabilities increase customer
lifetime value by encouraging repeat purchases and
strengthening long-term relationships.

45 Demand Forecasting and Market
Responsiveness

Accurate demand forecasting plays a central role
in maximizing sales and profit. Forecasts that
underestimate demand often result in inventory
shortages, queues, delayed deliveries, and missed
sales opportunities, whereas overestimation leads
to excess inventory and unnecessary carrying
costs. Artificial intelligence can substantially
improve forecasting accuracy by integrating
historical sales data with real-time information on
consumer behavior, seasonality, macroeconomic
conditions, competitor actions, weather patterns,
and other relevant variables (Agrawal et al., 2018;
Choi, 2021).

Keeping track of numerous trends and patterns and
drawing reliable conclusions in environments
characterized by a multitude of interacting
variables is a challenging task for human
managers. However, when they are augmented by
Al-powered tools with the computational power
and analytical capabilities to collect, process,
synthesize, and interpret large volumes of data,
they are better equipped to recognize complex
patterns, forecast future outcomes, and make more
informed and timely business decisions.

Improved demand forecasts enable firms to align
production, inventory management, staffing,
procurement, and logistics more closely with
expected customer demand. Although forecasting
also improves operational efficiency, its primary
contribution within this section is ensuring that
products remain available when customers wish to
purchase them, thereby increasing realized sales.

Al can also enable firms to respond more rapidly
to changing market conditions. By continuously
monitoring customer preferences and market
developments, managers can identify emerging
trends, adjust product offerings, revise promotional
strategies, and reallocate marketing resources
before competitors respond.

4.6 Market Expansion Through Data-Driven
Decision Making

Artificial  intelligence  reduces  uncertainty
associated with entering new markets and
introducing new products. By analyzing large
datasets  describing  customer  preferences,
competitive conditions, demographic trends, and
regional purchasing behavior, Al assists managers
in identifying attractive market opportunities with
greater confidence.

Similarly, firms can employ Al to identify
complementary products, evaluate unmet customer
needs, and discover previously underserved market
segments. These analytical capabilities improve
strategic decision-making while increasing the
likelihood that expansion initiatives generate
sustainable sales growth.

As Al continues to improve firms’ ability to
interpret  market information, organizations
become increasingly capable of identifying
profitable growth opportunities that would be
difficult to detect through conventional analytical
methods alone.

4.7 Summary and Link to the Profit Function

The Al applications discussed in this section
primarily influence the demand-side quantity
variable, Qp, by increasing the number of units
demanded and sold. Through more effective
customer  acquisition, improved market
segmentation, higher conversion rates, stronger
customer retention, more accurate demand
forecasting, and better strategic market selection,
Al enables firms to expand demand while
improving the efficiency of their marketing,
advertising, and sales activities.

Zeytoon-Nejad, A. (2026) | Artificial Intelligence and the Bottom Line of the Firm Page 9




Essays in
Economics

Although many of these applications also generate
secondary benefits by improving customer
satisfaction and reducing marketing costs, their
principal economic contribution is through
increasing sales volume. Within the profit
function, IT = (P — ¢)Q, these initiatives operate
primarily by increasing Qp, thereby expanding the
scale of revenue generation and contributing
directly to higher profits.

5. Increasing Production Through Al-Driven
Supply Expansion

5.1 Al and Productive Capacity

The third pathway through which artificial
intelligence can enhance profitability is by
increasing the firm’s productive capacity. Whereas
the previous section examined Al’s ability to
expand market demand and increase sales, the
present section focuses on the supply side of the
firm. Within the profit function, I = (P — ¢)Q,
the quantity variable represents not only the
number of units sold but also the number of units
that the firm is capable of producing. Under the
equilibrium assumption adopted throughout this
paper, Qs = Qp = Q, sustained sales growth
requires a corresponding expansion in productive
capacity. If production cannot keep pace with
customer demand, inventory shortages emerge,
delivery times increase, customer satisfaction
deteriorates, and profitable sales opportunities are
lost.!

Acrtificial intelligence enables firms to expand
production not merely by replacing labor with
machines, but more broadly by improving the
productivity of all productive resources. Through
better  planning, coordination,  forecasting,
automation, and decision support, Al enables

! For a detailed discussion of the sources of business growth,
including productivity growth and input accumulation, you can see
Zeytoon-Nejad (2025), which develops the Backward Growth
Accounting (BGA) framework for analyzing the determinants of
business growth.

organizations to produce more output using their
existing capital, labor, and managerial resources.

5.2 Intelligent Process Automation

Automation has long been one of the principal
mechanisms through which technological progress
increases  production.  Artificial intelligence
significantly extends traditional automation by
enabling machines and software systems to
perform tasks that require learning, adaptation,
pattern recognition, and decision-making rather
than merely repetitive mechanical actions.

In manufacturing, Al-powered robots perform
assembly, inspection, packaging, welding, and
material handling with increasing precision and
consistency. In service industries, intelligent
software  automates  document  processing,
scheduling, financial reporting, customer support,
contract review, and numerous administrative
activities. These technologies reduce bottlenecks,
shorten processing times, and increase the volume
of work that organizations can complete within a
given period.

Importantly, Al should not be viewed solely as a
substitute for human labor. In many applications,
Al augments workers by performing routine
analytical and administrative tasks while allowing
employees to concentrate on activities requiring
judgment, creativity, interpersonal communication,
and strategic decision-making. This human-Al
complementarity often produces larger
productivity gains than automation alone
(Brynjolfsson, Li, & Raymond, 2023).

5.3 Production Planning and Resource
Allocation

Efficient production depends not only on physical
machinery but also on the effective coordination of
resources throughout the production process.
Managers must continuously determine production

2. For a broader discussion of how artificial intelligence increases
productivity and expands productive capacity, see Zeytoon-Nejad
(2026), Al and the Economy, which discusses the channels through
which Al can enhance productivity, production, and supply
quantity.
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schedules, workforce assignments, inventory
levels, equipment utilization, procurement timing,
and capacity allocation under conditions of
uncertainty.

Acrtificial intelligence can assist managers by
simultaneously analyzing large numbers of
operational variables that would be difficult for
human decision-makers to evaluate
comprehensively. Al systems can continuously
monitor production conditions, identify emerging
bottlenecks, recommend scheduling adjustments,
and optimize resource allocation in real time.
These capabilities enable firms to utilize existing
production facilities more efficiently, thereby
increasing output without necessarily requiring
additional physical capital.

Because production systems involve numerous
interconnected activities, improvements in one
stage frequently generate productivity gains
throughout the entire production process. Al
therefore contributes not only through isolated
operational improvements but also by improving
coordination across the firm’s production network.

5.4 Predictive Maintenance and Equipment
Reliability

Equipment downtime represents one of the most
significant constraints on productive capacity.
Unexpected machine failures interrupt production
schedules, delay customer orders, increase
maintenance expenses, and reduce the utilization
of expensive capital equipment.

Acrtificial intelligence substantially improves
maintenance  decisions  through  predictive
maintenance systems. Rather than relying on fixed
maintenance schedules or waiting until equipment
fails, Al continuously analyzes sensor data,
vibration patterns, temperatures, energy
consumption, and historical maintenance records
to estimate the probability of future equipment
failures (Lee, Bagheri, & Kao, 2015).

By identifying maintenance needs before failures
occur, firms can schedule repairs during planned

production interruptions, reduce unexpected
downtime, extend equipment life, and improve
production reliability. The result is a greater
quantity of output produced from the same capital
stock.

5.5 Supply Chain Coordination

Modern production depends upon complex supply
chains involving suppliers, manufacturers, logistics
providers, distributors, and retailers. Disruptions
occurring at any stage of this network may reduce
production capacity and delay deliveries.

Acrtificial intelligence improves supply chain
performance by forecasting material requirements,
optimizing procurement decisions, coordinating
supplier relationships, identifying transportation
alternatives, and responding rapidly to disruptions.
Machine learning models integrate information
from suppliers, transportation systems, inventory
records, weather forecasts, and market conditions
to support more efficient coordination across the
supply chain.

Improved  coordination  reduces  production
interruptions caused by material shortages while
increasing the firm’s ability to respond quickly to
changing customer demand. Therefore, Al can
contribute to higher production volumes without
necessarily  increasing  physical  production
capacity.

5.6 Human-Al Collaboration and
Organizational Productivity

One of the most significant contributions of Al lies
in its ability to augment managerial and employee
decision-making. Managers routinely  make
decisions involving  production  scheduling,
workforce allocation, procurement, quality control,
inventory management, and operational planning
while processing large amounts of incomplete and
rapidly changing information.

Al-powered decision-support systems enhance
these decisions by rapidly analyzing extensive
datasets, identifying  hidden relationships,
evaluating alternative scenarios, and generating

Zeytoon-Nejad, A. (2026) | Artificial Intelligence and the Bottom Line of the Firm Page 11




Essays in
Economics

data-driven  recommendations.  Rather  than
replacing managerial judgment, Al provides
managers with more comprehensive information
and analytical support, enabling them to make
faster and better-informed decisions under
uncertainty.

Similarly, employees equipped with Al-assisted
tools often become substantially more productive
because repetitive calculations, information
searches, documentation, and routine analyses are
performed automatically. Human effort can
therefore be redirected toward higher-value
activities that require experience, creativity, and
critical thinking. Recent empirical evidence
suggests that generative Al substantially increases
worker productivity, particularly for knowledge-
intensive tasks, while reducing performance
differences between less-experienced and more-
experienced employees (Brynjolfsson, Li, &
Raymond, 2023).

5.7 Summary and Link to the Profit Function

The Al applications discussed in this section
primarily influence the supply-side quantity
variable, Qg, by increasing the firm’s productive
capacity.  Through intelligent  automation,
improved  production  planning,  predictive
maintenance, supply chain coordination, and
human-Al collaboration, organizations become
capable of producing more goods and services
using existing resources.

Although many of these applications also reduce
operating costs, their principal economic
contribution is expanding output capacity. Within
the profit framework developed in this paper, these
initiatives primarily increase the supply-side
quantity term, Qs, allowing firms to satisfy
growing customer demand and generate higher
revenues without proportionate increases in the
cost of productive resources. In combination with
the demand-expansion mechanisms discussed in
the previous section, Al enables firms to increase
both the quantity demanded and the quantity
supplied, thereby supporting sustainable long-run
growth in the size of operation and profitability.

6. Reducing the Finished Cost of Production
Through Al-Driven Cost Efficiency

6.1 Al and Cost Minimization

The fourth pathway through which artificial
intelligence can enhance profitability is by
reducing the average finished cost of production
per unit. While the previous section examined how
Al expands ‘productive capacity’, this section
focuses on improving ‘production efficiency’.
Within the firm’s profit function, IT = (P — ¢)Q,
the variable c represents the average finished cost
of producing a unit of output. Holding prices and
sales constant, every reduction in unit cost
increases the firm’s per-unit profit and therefore
raises total profit.

Cost reduction has long been a central objective of
managerial decision-making. Traditionally, firms
have pursued lower costs through process
improvement, economies of scale, work division
and specialization, lean manufacturing, quality
management, and technological innovation.
Artificial intelligence strengthens each of these
approaches by enabling faster information
processing, more accurate predictions, better
coordination, and more effective resource
allocation. Consequently, Al improves the
efficiency of the production system as a whole.

6.2 Process Optimization and Operational
Efficiency

Every production process consists of numerous
interdependent activities that consume labor,
materials, energy, machinery, time, and managerial
attention. Even small inefficiencies repeated
thousands of times can substantially increase
production costs.

Artificial intelligence can improve operational
efficiency by continuously analyzing production
data to identify bottlenecks, unnecessary delays,
idle resources, redundant activities, and inefficient
workflows. Machine learning algorithms detect
operational patterns that are often too complex for
managers to identify manually and recommend
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process improvements that reduce resource
consumption while maintaining output quality.

Unlike traditional optimization methods that rely
on periodic reviews, Al systems continuously learn
from new information and adapt operational
recommendations in real time as production
conditions change. This ability enables
organizations to pursue continuous process
improvement in real time rather than occasional
efficiency gains.

6.3 Quality Improvement and Waste Reduction

Defective products represent one of the most
significant sources of unnecessary production
costs. Scrap materials, product rework, warranty
claims, customer returns, and production
interruptions all increase the per-unit finished cost
of production.

Acrtificial intelligence can improve quality
management through automated inspection,
computer vision, sensor technologies, and
predictive analytics. Al systems identify product
defects with high speed and consistency while
detecting quality problems early in the production
process before additional resources are invested in
defective products (Lee et al., 2015).

Beyond defect detection, Al assists managers in
identifying the underlying causes of production
errors by analyzing relationships among machine
settings, raw material quality, environmental
conditions, and production procedures. By
reducing defects at their source, firms
simultaneously lower material waste, labor
requirements, warranty costs, and customer service
expenses while improving product reliability.

6.4 Inventory and Logistics Optimization

Inventory represents both an operational necessity
and a significant source of cost. Excess inventory
ties up financial capital, increases storage
expenses, raises insurance costs, and creates risks
of damage or obsolescence. Insufficient inventory,
however, may interrupt production and delay
customer deliveries.

Artificial intelligence can improve inventory
management by forecasting demand more
accurately, optimizing inventory levels, and
coordinating  procurement  decisions  with
production schedules. By determining the
appropriate timing and quantity of input purchases,
Al reduces inventory holding costs while
maintaining sufficient materials to support
uninterrupted production.

Al can also enhance logistics by optimizing
transportation  routes, warehouse operations,
vehicle utilization, delivery schedules, and
distribution networks. These improvements can
reduce fuel consumption, transportation costs,
delivery times, and administrative overhead while
improving overall supply chain efficiency.

6.5 Administrative Efficiency and Knowledge
Work

Production costs extend beyond factory operations.
Modern organizations devote substantial resources
to administrative activities including accounting,
procurement, contract management, compliance,
documentation, scheduling, customer support, and
internal communication.

Generative Al and intelligent automation
increasingly perform many routine knowledge-
based tasks that previously required significant
employee time. Al-assisted systems draft reports,
summarize documents, prepare contracts, automate
data entry, generate software code, answer routine
customer inquiries, and organize organizational
knowledge. Employees consequently spend less
time performing repetitive administrative work and
more time on higher-value activities requiring
judgment, creativity, and interpersonal
interaction.®

Recent empirical evidence indicates that
generative Al can substantially increase the

%, Many of these efficiency improvements can also be interpreted
through the lens of transaction cost economics (Williamson, 1985).
By reducing information asymmetries, improving coordination,
and lowering monitoring and contracting costs throughout the
supply chain, Al can reduce not only production costs but also the
transaction costs associated with organizing economic activity.
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productivity of knowledge workers while
improving both the speed and quality of task
completion, particularly for less-experienced
employees (Brynjolfsson, Li, & Raymond, 2023).
These productivity improvements reduce labor
costs per unit of output without necessarily
reducing employment, as workers become capable
of producing more value during the same working
hours.

6.6  Resource
Management

Efficiency and  Energy

Many industries incur substantial costs through the
consumption of electricity, fuel, water, and other
production inputs. Artificial intelligence can
improve resource efficiency by continuously
monitoring equipment performance and optimizing
energy usage throughout production facilities.

Smart energy management systems automatically
adjust machine operations, heating, cooling,
lighting, and production schedules according to
demand conditions, equipment utilization, and
electricity prices. Similar optimization techniques
can reduce water consumption, raw material usage,
and other variable production costs while
supporting environmental sustainability objectives.

Because energy and materials represent significant
cost components in many industries, even modest
improvements in resource utilization may generate
substantial long-run reductions in  per-unit
production costs and substantial long-run increase
in profits.

6.7 Summary and Link to the Profit Function

The Al applications discussed in this section
primarily influence the per-unit cost of production,
¢, by improving operational efficiency throughout
the organization. Through process optimization,
quality improvement, waste reduction, inventory
management, logistics optimization, administrative
automation, and resource efficiency, Al enables
firms to produce each unit of output using fewer
economic resources.

Within the AIPF framework developed in this
paper, these initiatives can primarily reduce the
average finished cost per unit while leaving
product quality unchanged or, in many cases,
improving it. As a result, every unit sold generates
a larger profit margin, increasing total profitability
even if prices and sales volumes remain constant.

Taken together, the four pathways examined in this
paper demonstrate that artificial intelligence, if
implemented correctly and rationally, can
influence every major component of the firm’s
profit function in a desirable manner. That is, Al
can increase customers’ willingness to pay, expand
demand, strengthen productive capacity, and
reduce unit costs. Managers who evaluate Al
initiatives through this economic framework are
better positioned to identify investments that
eventually  create  sustainable  competitive
advantage and maximize long-run profitability.
Appendix A presents the Al Profit Function
Framework (AIPF) in graphical form, synthesizing
the principal concepts and relationships developed
throughout this paper into a unified conceptual
model.

7. The Multiplicative Effect of Al on the Profit
Function

The four pathways examined in the preceding
sections were presented separately for analytical
clarity. In practice, however, artificial intelligence
can affect several component of the firm’s profit
function at the same time. In fact, many Al
applications can simultaneously influence several
economic variables, producing complementary
effects that reinforce one another. As a result, the
greatest financial benefits from Al adoption often
arise not from isolated improvements but from the
cumulative interaction of multiple improvements
occurring throughout the organization.

This insight can be illustrated by reconsidering the
firm’s profit function:
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N=(P—-c)Q

An Al initiative may increase the selling price by
enhancing product quality and customer value,
increase  sales by improving  marketing
effectiveness and customer retention, expand
production through operational optimization, and
reduce unit costs by improving efficiency and
reducing waste. Rather than generating a single
source of economic value, Al can sometimes
improve profitability through several channels
simultaneously.

To illustrate this, consider an Al-powered quality
control system employing computer vision and
machine learning. Its primary objective may be to
detect manufacturing defects before products reach
customers. However, the economic consequences
extend well beyond quality assurance. Fewer
defects improve product reliability and customer
satisfaction, increasing customers’ willingness to
pay and strengthening the firm’s pricing power. At
the same time, reduced scrap and rework lower
production  costs, while fewer production
interruptions  increase  effective  production
capacity. Improved product quality also enhances
customer loyalty and brand reputation,
contributing to higher future sales. Thus, in this
case, a single Al application influences each major
component of the firm’s profit function
simultaneously.

A similar pattern can emerge in Al-based demand
forecasting. More accurate forecasts reduce
inventory shortages, allowing firms to satisfy a
greater proportion of customer demand and
increase realized sales. At the same time, improved
forecasting reduces excess inventory, lowers
storage costs, improves procurement planning, and
increases production efficiency by better aligning
manufacturing schedules with expected demand.
The resulting benefits extend across revenue
generation, production planning, and cost
management. In this case, two variables, including
¢ and Q will be improved simultaneously.

Likewise, Al-powered Customer Relationship
Management (CRM) systems improve much more

than sales performance. By identifying high-value
customers, recommending personalized marketing
strategies, and increasing customer retention, these
systems directly increase demand. Simultaneously,
improved customer knowledge enables firms to
develop more valuable products, refine pricing
strategies, and forecast future demand more
accurately. Better forecasts, in turn, improve
production planning, procurement decisions, and
inventory management, generating additional
operational efficiencies. In this case, three
variables, including P, Q, and ¢ will be improved
simultaneously.

These examples illustrate an important managerial
principle. Artificial intelligence should not be
evaluated solely according to the department in
which it is implemented. An Al application
introduced within marketing may ultimately
improve production planning; an operational Al
system may strengthen customer satisfaction; and
an administrative Al tool may reduce costs while
increasing employee productivity and improving
customer service. Because organizations operate as
integrated systems, in many cases, improvements
in one business function frequently generate
positive spillover effects throughout the entire
enterprise.

The complementary nature of Al investments also
explains why organizations sometimes experience
increasing returns or compounding gains in
profitability as Al adoption expands. Individual Al
applications create value independently, but their
combined effects are frequently greater than the
simple sum of their individual contributions. This
occurs because the firm’s profit function is
inherently multiplicative rather than purely
additive. Improvements in one component of the
equation often reinforce improvements in another,”

* As an additional example, data generated in one business
function may improve decision-making in others, analytical
models may become increasingly accurate as larger datasets
accumulate, and organizational learning may accelerate as
employees incorporate Al into multiple decision-making
processes. These reinforcing mechanisms create organizational
synergies that strengthen the firm’s competitive advantage over
time.
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causing their combined impact on total
profitability to exceed what would be expected
from simply adding their individual -effects.
Consequently, Al initiatives that simultaneously
increase the per-unit profit, (P-c), and the quantity
of output sold, Q, can generate disproportionately
large increases in total profit.’

Hence, from a managerial perspective, evaluating
Al investments through a narrow functional lens
may therefore underestimate their true economic
value. Managers should instead assess Al projects
according to their expected impact on the firm’s
entire profit function. Rather than asking whether
an Al initiative belongs purely to marketing,
operations, finance, or customer service, decision-
making mangers and business leaders should
identify all the channels and variables within the
profit equation that are likely to be affected,
including both direct and indirect effects.

This broader perspective transforms artificial
intelligence from a collection of isolated
technological tools into an integrated managerial
capability. Al becomes a general-purpose
technology that enhances decision-making,
improves coordination across organizational
functions, and simultaneously increases value
creation, demand, productive capacity, and
operational cost efficiency. Firms that recognize
and utilize these complementarities are likely to
achieve substantially greater returns on their Al

®. The multiplicative nature of the profit function implies that
simultaneous improvements in multiple components of the
equation can generate disproportionately larger gains in total
profit. For example, suppose the adoption of an Al system
increases the firm’s per-unit profit, (P-c), by 40% while
simultaneously increasing the quantity sold, Q, by 40%. One might
initially expect these improvements to produce either a 40%
increase (by considering only one variable) or an 80% increase (by
simply adding the two percentage improvements). However,
because profit equals the product of the per-unit profit and quantity
sold, the effects compound rather than add. Specifically,

' = {1.40(P — ¢)} » {1.40Q} = 1.96 * II

Thus, total profit increases by almost 96%, not merely 40% or
80%. This simple example illustrates why Al initiatives that
improve multiple components of the profit function simultaneously
can generate returns substantially greater than the sum of their
individual effects.

investments than firms that evaluate individual
applications in isolation.

One of the central contributions of this paper can
therefore be summarized as follows: while
individual Al applications may appear to solve
specific operational problems, their true economic
significance lies in their ability to improve
multiple components of the firm’s profit function
simultaneously. The most successful Al strategies
are not those that optimize a single business
activity or unit, but those that generate
complementary improvements across pricing,
demand, production, and cost efficiency, thereby
maximizing long-run profitability and
strengthening sustainable competitive advantage.

8. Managerial Implications: Using the Profit
Function as a Framework for Prioritizing Al
Investment Plans

The framework developed in this paper provides
managers with a simple but comprehensive method
for evaluating artificial intelligence initiatives.
Rather than viewing Al as a collection of
independent technologies or isolated software
applications, managers should evaluate every
proposed Al investment according to its expected
effect on one or more components of the firm’s
profit function. This economic perspective aligns
technological adoption with the rational firm’s
primary objective of long-run profit maximization
and provides a common framework for comparing
investment  opportunities  across  different
functional areas.

In practice, organizations often evaluate Al
projects  within  departmental  boundaries.
Marketing departments emphasize customer
acquisition and  personalization,  operations
managers focus on automation and production
efficiency, finance departments prioritize cost
reduction,  while  information  technology
departments concentrate on software
implementation and system integration. Although
each perspective is valuable, evaluating Al
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exclusively — within  functional silos  may
underestimate its overall  contribution to
organizational performance. Because Al frequently
generates benefits that extend across multiple
business functions, managers should adopt a firm-
wide perspective that recognizes both the direct
and indirect effects of Al investments.

The AIPF framework proposed in this paper
provides a practical checklist for evaluating Al
initiatives, based on which the firm’s AT priorities
can be ranked. Before approving an investment,
managers should identify which variables in the
profit equation are expected to change and
estimate both the magnitude and the likelihood of
those changes. Specifically, managers should ask
the following questions:

e Will this Al application increase
customers’ willingness to pay by creating
greater value or improving product
differentiation?

e Will it increase the quantity of products or
services sold by improving customer
acquisition, conversion, retention, or
market expansion?

e Will it increase productive capacity by

improving operational efficiency,
automation,  planning, or  resource
utilization?

e Will it reduce the finished cost of
production of each unit produced through
lower waste, improved quality, better
inventory management, or administrative
efficiency?

Answering these questions encourages managers
to evaluate Al projects according to measurable
economic outcomes rather than technological
novelty. It also facilitates comparisons among
alternative investments by expressing their
expected benefits within a common analytical
framework.

Managers and business leaders should also
recognize that Al investments rarely produce value
immediately. Successful implementation often
requires complementary investments in
organizational capabilities, including employee
training, data infrastructure, process redesign,
cybersecurity, and governance. Firms that adopt Al
without  developing  these  complementary
capabilities may fail to realize the technology’s
full economic potential. Conversely, organizations
that combine Al with organizational learning and
continuous process improvement are more likely to
achieve sustainable competitive advantages,
consistent with the resource-based view of the firm
(Barney, 1991).

Another  important  implication  concerns
performance measurement. Organizations
frequently assess Al projects using technical
indicators such as prediction accuracy, processing
speed, algorithmic performance, or software
utilization. Although these metrics provide useful
operational information, they should not be viewed
as ultimate measures of success. From a
managerial-economics perspective, the relevant
performance indicators are those that directly
affect the firm’s profit function. Managers should
therefore evaluate Al initiatives using business
outcomes such as pricing power, sales growth,
customer retention, productive capacity, per-unit
costs, operating margins, and overall profitability.

Finally, managers should recognize that the
economic value of Al extends beyond short-term
cost savings. While automation and labor
efficiency often receive the greatest attention,
many of the largest long-run benefits arise from
Al’s ability to improve decision-making, stimulate
innovation, enhance customer value, strengthen
organizational learning, and coordinate activities
across the enterprise. Firms that view Al solely as
a cost-cutting technology risk overlooking
opportunities to generate substantially greater
returns through revenue growth, product
differentiation, market expansion, and strategic
innovation.
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Ultimately, the central managerial message of this
paper is straightforward. Every Al initiative should
be evaluated according to its contribution to the
firm’s  profit  function.  Managers  who
systematically identify how Al influences pricing
power, sales, productive capacity, and unit costs
will be better positioned to allocate resources
efficiently, prioritize competing investment
opportunities, and develop Al strategies that
generate durable competitive advantage and
sustained profit growth.

9. Conclusion

Acrtificial intelligence is transforming the way
organizations create value, compete, and generate
profits. While much of the existing literature
examines Al from technological, operational, or
functional perspectives, this paper has proposed an
alternative economic framework by organizing Al
applications according to their effects on the firm’s
profit function. Rather than viewing Al as a
collection of independent technologies or isolated
business applications, the paper argues that Al
should be understood as a general-purpose
managerial technology capable of improving every
major component of the rational firm’s economic
objective: long-run profit maximization.

Beginning with the standard profit equation,
IM=(P—-c)Q, the paper identified four
fundamental pathways through which Al can
enhance firm performance. First, Al can increase
customers’ willingness to pay by improving
product quality, innovation, personalization,
reliability, and the overall customer experience,
thereby strengthening pricing power. Second, Al
can expand demand by improving customer
acquisition, sales effectiveness, customer retention,
market segmentation, and demand forecasting,
increasing the quantity of products and services
sold. Third, Al can expand productive capacity
through automation, production planning, supply
chain coordination, predictive maintenance, and
human-Al collaboration, enabling firms to produce

greater quantities with existing resources. Finally,
Al can reduce the average finished cost of
production per unit through process optimization,
quality improvement, inventory management,
logistics optimization, administrative automation,
and more efficient resource utilization, thereby
increasing the average profit generated by every
unit sold.

Although these four pathways were examined
separately for analytical clarity, one of the central
arguments of this paper is that Al’s greatest
economic value arises from their interactions.
Many Al applications simultaneously influence
multiple components of the profit function,
generating complementary and multiplicative
effects on profitability. As a result, the overall
economic return from Al adoption is very likely to
exceed the sum of the individual improvements
observed within separate business functions.
Managers and business leaders should therefore
evaluate Al investments from an enterprise-wide
perspective  rather  than  within  isolated
departmental boundaries.

The principal contribution of this paper is the
development of the Al Profit Function (AIPF)
framework. The AIPF framework provides a
unified managerial-economics framework or
profile that classifies Al applications according to
the economic variables they influence rather than
according to the technologies they employ or the
business functions in which they are implemented.
Specifically, the framework identifies four primary
channels through which Al creates economic
value: (1) increasing customers’ willingness to pay
and pricing power, (2) expanding demand and
sales, (3) increasing productive capacity, and (4)
reducing the per-unit finished cost of production.
By linking Al initiatives directly to the firm’s
profit equation, the AIPF provides managers with a
common analytical language for evaluating Al
investments, comparing alternative projects,
allocating organizational resources, and measuring
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their  expected contribution to  long-run
profitability.°

The AIPF integrates several influential streams of
research—including managerial economics, the
theory of the firm, strategic management, and
artificial intelligence—into a unified framework
for evaluating Al investments according to their
contribution to long-run profit maximization.

The framework also reinforces an important
managerial principle. Artificial intelligence should
not be regarded merely as a mechanism for
automating routine tasks or reducing labor costs.
Its broader strategic value lies in augmenting
managerial decision-making, improving
organizational coordination, strengthening
innovation, increasing productivity, and enabling
firms to create greater value for customers while
utilizing resources more efficiently. Organizations
that recognize these broader capabilities are likely
to achieve more durable competitive advantages
than firms that pursue Al primarily as a cost-
cutting technology.

Like any conceptual framework, the AIPF offers
numerous opportunities for future research.
Empirical studies may estimate the magnitude of
AD’s effects on each component of the profit
function across industries, investigate the
complementary organizational capabilities
required for successful Al adoption, compare the
relative importance of the four pathways across
different sectors, or develop quantitative models

® Readers familiar with Porter’s (1985) Value Chain framework
may observe an interesting conceptual relationship between the
two frameworks. Porter’s Value Chain (PVC) framework
organizes competitive advantage according to the firm’s major
business activities—including inbound logistics, operations,
outbound logistics, marketing and sales, procurement, technology
development, and firm infrastructure—whereas the Al Profit
Function (AIPF) framework organizes Al applications according to
the economic variables they influence within the firm’s profit
function. In this sense, the AIPF may be viewed as an economic
representation of value creation that is more result-oriented,
classifying managerial initiatives by their effects on pricing power
(P), demand (Qp), productive capacity (Qg), and unit cost (c),
rather than by the organizational functions in which they originate.
The two frameworks are therefore complementary rather than
competing: PVC explains ‘where’ value is created within the
organization, whereas the AIPF explains ‘how’ improvements in
those activities ultimately translate into higher profits through the
firm’s underlying economic objective function.

that estimate the combined effects of multiple Al
initiatives on firm profitability. Such research
would help transform the conceptual framework
developed here into an operational tool for
strategic planning, investment evaluation, and
organizational performance measurement.

In conclusion, artificial intelligence should be
viewed not simply as another technological
innovation but as a comprehensive managerial
capability that enhances the firm’s ability to create
value, generate demand, expand productive
capacity, and improve operational efficiency. The
Al Profit-Function (AIPF) framework provides an
economically grounded and managerially practical
approach  for  understanding how  these
improvements contribute to the firm’s bottom line.
As Al continues to reshape competitive
environments, managers who evaluate Al
initiatives through the AIPF will be better
positioned to prioritize their Al investments,
allocate scarce resources efficiently, and develop
integrated Al strategies that maximize sustainable
long-run profitability.
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Appendix 1: Visual Representation of the Al
Profit Function Framework (AIPF)

Figure Al presents a visual representation of the
Al Profit Function (AIPF) framework, illustrating
how artificial intelligence enhances firm
profitability ~ through  four  complementary
pathways: increasing customers’ willingness to
pay (price), expanding sales (demand), increasing
productive capacity (supply), and reducing the
finished cost of production per unit. Together,
these four channels demonstrate how Al
strengthens one or more components of the firm’s
profit ~ function and, when implemented
simultaneously, can generate complementary and
multiplicative improvements in profitability.
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Essays in
Economics

Assuming inventory
change is zero:

PR(I_)IFIT = P X QD - C X QS Q=Qp=Q
v

Average Quantity Sold Average Finished Quantity Produced I=PxQ-cxQ)
Selling Price (Demand) Cost per Unit (Supply) I=(P-c)xQ
Unit
perl m Profit = (Unit Margin) x (Scale)
\4 \4 \/

0 INCREASE PRICE (P) 0 INCREASE SALES (Qp) 0 REDUCE UNIT COST (c) o INCREASE PRODUCTION (Qs)
Increase customer willingness Expand demand and Lower the finished cost of Expand productive capacity and
to pay by creating more value. increase quantity sold. production per unit. increase quantity produced.

AI ENABLERS Al ENABLERS AI ENABLERS AI ENABLERS
¢ Product and service enhancement * Targeted marketing and advertising * Process efficiency and waste reduction * Process automation and robotics
* Personalization and customization * Customer acquisition and lead scoring ¢ Quality control and defect reduction ¢ Production planning and scheduling
i i S roveine * Personalization and recommendations ¢ Inventory optimization * Predictive maintenance
optimization ’ Mo

o Rl ORI * Sales conversmn. gpaIation * Energy and resource optimization * Supply chain and logistics optimization
o Enttenapinstiniiie *Cumomepretmon arkLioyelty « Administrative automation e Capacity utilization optimization

Higher perceived value More customers, more purchases Lower cost per unit More efficient operations

— Higher sustainable prices — Higher quantity sold — Higher unit margin (P - ¢) — Higher quantity produced

Al improves profit by strengthening one or more components of the profit function.
The greatest impact arises when Al simultaneously improves multiple components.

Figure A.1: The Profit Equation and Four Al-Driven Pathways to Profit Maximization in the AIPF Framework
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