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Abstract

This paper presents a mathematical model that explores the trade-off between
ethical considerations and economic efficiency in a system. Ethical concerns,
while necessary for societal cohesion and justice, introduce frictions in the
decision-making process, such as discussions, delays, and disagreements. As eth-
ical considerations increase, these frictions grow and, beyond a critical threshold,
lead to inefficiency or system collapse. We hypothesize that an optimal level of
ethical considerations exists, x∗, where the system can balance ethical demands
and efficiency. The model also introduces the concept of system sensitivity to
ethical frictions, represented by the parameter λ, which determines how much
friction the system can tolerate before efficiency declines.

1. Introduction

Ethical considerations are integral to any socio-economic system, helping guide
policies and institutional behavior towards fairness, sustainability, and social
justice. However, these considerations can introduce frictions—transaction
costs that arise from debates, ethical committees, and divergent opinions. In
some cases, these frictions can escalate, eventually hampering the system’s abil-
ity to function efficiently.

In this paper, we propose that:

1. Ethical considerations can enhance efficiency up to a certain point, as they
foster trust, reduce conflicts, and enhance long-term stability.

2. Beyond an optimal point x∗, the accumulation of ethical frictions becomes
detrimental, causing inefficiency or system breakdown.

3. System sensitivity to ethical frictions—quantified by λ—determines how
efficiently a system can handle increasing ethical concerns.
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2. Model of System Efficiency and Ethical Fric-
tions

We model the system’s efficiency E(x) as a function of the level of ethical
considerations x. The model captures the idea that a moderate amount of
ethical considerations can improve efficiency, but too much leads to a decline
due to excessive friction.

Efficiency Function

The efficiency of the system is modeled as:

E(x) = A · x · e−λx (1)

Where:

• A is a positive constant representing the maximum potential efficiency.

• x is the level of ethical considerations.

• λ is the sensitivity of the system to ethical frictions, with higher λ indi-
cating higher sensitivity (i.e., a system that is less resilient to frictions).

This function increases initially, capturing the benefits of moderate ethical
considerations, but then declines as x increases further, representing the over-
whelming frictions that arise when ethical concerns dominate.

Finding the Optimal Level of Ethical Considerations x∗

To determine the optimal balance between ethics and efficiency, we find the
point where E(x) is maximized. This involves taking the derivative of E(x)
with respect to x:

dE(x)

dx
= A · e−λx · (1− λx) (2)

Setting dE(x)
dx = 0 to find the critical points:

1− λx = 0

Solving for x∗:

x∗ =
1

λ
(3)

This result shows that the optimal level of ethical considerations is inversely
related to the system’s sensitivity λ. A system with lower sensitivity to frictions
(low λ) can tolerate a higher level of ethical concerns, while a system with high
sensitivity (high λ) must limit ethical considerations to avoid inefficiency.
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3. The Role of Sensitivity λ

The parameter λ plays a critical role in determining the system’s ability to ac-
commodate ethical frictions without suffering a collapse in efficiency. A lower λ
indicates a system that is resilient to ethical frictions, allowing for greater inte-
gration of ethical values. Conversely, a high λ suggests that even small increases
in ethical considerations will result in significant frictions, rapidly reducing ef-
ficiency.

Effects of Sensitivity on System Behavior

• Low λ (Resilient Systems): Systems that are not very sensitive to
frictions (low λ) can absorb more ethical considerations without suffering
significant efficiency losses. These are often flexible, decentralized systems
where discussions and disagreements can be managed efficiently.

• High λ (Fragile Systems): In highly sensitive systems (high λ), ethical
considerations generate excessive friction quickly, leading to inefficiencies
or paralysis. These systems may be rigid, with decision-making bogged
down by procedural or bureaucratic obstacles.

The optimal point x∗ = 1
λ reflects this trade-off: systems with lower sensi-

tivity can support more ethics without collapsing, while more fragile systems
must minimize these considerations to remain efficient.

4. System Collapse andMinimum Ethical Thresh-
old

While excessive ethical considerations can lead to system collapse, no system can
operate without a minimum level of ethics, represented by xmin. Without
this, opposition forces, instability, or lack of trust would undermine the system’s
functionality.

We can model the system’s constraints as:

xmin ≤ x ≤ xmax (4)

Where xmax is the level beyond which the system collapses under the weight
of ethical frictions.

5. Extending the Model: Aggregated Efficiency
in Subsystems

In real-world applications, a complex system might be composed of multiple
subsystems, each with its own level of ethical considerations and frictions. Let
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Ei(xi) represent the efficiency of subsystem i with its own ethical considera-
tions xi. The overall system efficiency can be modeled as the weighted sum of
subsystem efficiencies:

Etot(x) =

n∑
i=1

wi · Ei(xi) (5)

Where wi is the weight of subsystem i, representing its importance within
the overall system.

6. Discussion: Ethical Considerations and Trans-
action Costs

The trade-off between ethical considerations and efficiency can be viewed as a
broader problem of transaction costs. Ethical discussions, committee meetings,
and divergent opinions are forms of transaction costs that increase with the
number of ethical concerns. As these transaction costs rise, the system’s ability
to function efficiently declines. The key is to balance these costs with the benefits
of ethics to ensure optimal system performance.

Practical Implications

• In resilient systems (low λ), ethical values such as sustainability, justice,
and long-term welfare can be more easily integrated, potentially enhancing
stability and trust.

• In fragile systems (high λ), ethical frictions should be carefully managed
to avoid decision-making paralysis, inefficiency, or collapse.

7. Quantifying System Sensitivity λ

Quantifying λ empirically requires data on:

• Transaction costs related to ethical considerations (e.g., time spent in
meetings, resources used in ethical disputes).

• System efficiency metrics (e.g., productivity or output in relation to
ethical frictions).

By observing how efficiency changes with increasing ethical concerns, we can
estimate λ and determine the system’s resilience or fragility.
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8. Conclusion

The balance between ethical considerations and system efficiency is crucial for
maintaining functional socio-economic systems. While ethics are essential for
long-term sustainability and social justice, excessive frictions can lead to in-
efficiency or collapse. The parameter λ, representing system sensitivity, plays
a central role in determining how much ethical friction a system can handle.
Identifying the optimal level of ethical considerations x∗ ensures that systems
can integrate values without compromising their ability to function effectively.
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