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ABSTRACT

Values and norms are complementary constructs that undergird
prosocial behavior in sociotechnical systems (STSs). Whereas values
are intrinsic motivators for prosocial behavior, norms are extrinsic
motivators for meeting mutual expectations. An STS is in equilib-
rium when the values of its member actors and the norms that
govern it align with each other. Such an equilibrium is not perma-
nent as actors join or leave the STS, and their values and norms
evolve. In general, an STS must be guided toward equilibrium by
systematically refining the norm specifications and influencing the
values of its member actors. We formulate the challenges involved
in building systematic methods to detect misalignment and guide
the STS toward, and maintain, value-norm equilibrium.
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1 INTRODUCTION

A sociotechnical system (STS) involves social entities (principals—
humans and organizations) and technical entities (artificial agents)
[58]. Importantly, social and technical entities work as principal-
agent duos [59], where the agent brings the convenience of automa-
tion and the principal shoulders accountability for the actions of
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the duo—the more autonomous an agent, the more accountable the
associated principal. We refer to a principal-agent duo as an actor.

For an STS to thrive, its actors must exhibit prosocial (socially
desirable) behavior [62, 64]; purely selfish behavior by the actors
undermines cooperation [36]. While prosocial behavior may be
sub-optimal for an actor, it leads to synergistic (win-win) outcomes
for the system [11, 37, 54, 71]. Thus, it is important to recognize
and nurture the factors that promote prosocial behavior.

Values and norms are two key factors that can promote prosocial
behavior in an STS. Values are intrinsic motivators for an actor to
act in a manner that is considered good. Schwartz [67] postulates
that humans developed values as a shared vocabulary to communi-
cate and cooperate toward societal goals (e.g., security and care).
Although values are generally viewed as universal, the relative
importance that actors ascribe to values can vary, resulting in (sub-
stantial or subtle) differences in the value preferences of actors. In
contrast, norms are extrinsic motivators of behavior, usually speci-
fied at an organizational level (e.g., legislation, guidelines, contracts,
and commitments). They represent mutual expectations among ac-
tors, which are essential for actors to cooperate [70]. However,
unlike rigid rules, actors can choose to comply with or deviate from
norms, provided that they can justify their behavior [69].

The intrinsic-extrinsic contrast can yield values and norms that
support or work against each other, depending on whether they are
aligned. We state that an STS is in value-norm equilibrium when
its values and norms are aligned and in value-norm disequilibrium
otherwise. In equilibrium, actors can adopt behaviors that are value-
aligned and norm-compliant. A state of near-equilibrium can be
sufficient for an STS to function effectively; in fact, rebellion and
disobedience may be desirable in an effective STS [8, 49].

In disequilibrium, an actor’s behavior may satisfy their value
preferences but violate norms, or vice versa. This misalignment can
be catastrophic, leading to systemic instability, widespread norm
violations, mistrust in institutions, and eventual breakdown of the
STS. An STS can be in disequilibrium because (1) its member ac-
tors have disparate value preferences; (2) its member actors are
not aware of their value preferences until they have to act on that
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preference; or (3) the norms do not reflect the value preferences of
all member actors (i.e., are not value-aligned). Even after an equilib-
rium is reached, this state may not be permanent in an STS. Value
preferences may change due to actors joining or leaving the STS,
and norms may evolve due to external factors (e.g., technological
advancements, socioeconomic shifts, and new regulations).

The key research challenge that we pose is: How can we guide an
STS towards value-norm equilibrium? Parts of this puzzle have been
studied extensively under value-sensitive design [74], value infer-
ence [50], value alignment [46, 55], computing norms [25], norm
violation and sanctioning [1, 3, 35, 60, 72]. The dynamic adaptation
of norms, includes norm revision [6, 10, 28, 33, 34, 77], emergence
[26, 54, 56, 65], and learning [75, 76]. Other research addresses
how norms and values are related [13, 14, 44, 66]. However, how
to computationally model this relationship to guide an STS toward
value-norm equilibrium is largely unexplored.

To unpack this research challenge, Section 2 describes a concep-
tual model of the interplay between norms and values in an STS.
Sections 3 and 4 outline the challenges of (1) measuring misalign-
ment, and (2) mechanisms for guiding an STS toward equilibrium.
For each challenge, we also describe our vision on addressing it.

2 CONCEPTUAL MODEL

Figure 1 shows our conceptualization of an STS. Each actor (principal-
agent duo) is a member of the organization that governs the STS
and has value preferences. The agent represents the values of its
principal, which it may learn from its ongoing interactions [52, 63].
The STS has a set of norms specified in the organization [70]. These
norms can be initially established via negotiation [9, 15] or learned
via norm identification and mining [2, 12, 29, 53].
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Figure 1: Interplay between values and norms in an STS.

Each actor in the STS seeks to acquire a policy (how to act) that
aligns with the actor’s value preferences and complies with the
organizational norms. However, often a policy may not be able to
achieve both objectives, i.e., a policy may align with a value prefer-
ence but deviate from a norm [18, 19, 47], or comply with a norm
but diverge from a value preference [4], illustrating a misalignment.
These circumstances provide an opportunity for norm revision and
value reflection to guide the STS toward equilibrium top-down (or-
ganization level) and bottom-up (actor level), respectively.
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Norm revision is a process to modify the norms governing an STS
[73]. Norm revision permeates the norm life cycle [45], occurring
whenever norms are (1) created or dropped, (2) recognized and
enforced, and (3) accepted, modified, and internalized. The norm
revision process depends on a part of the STS to identify the need
and initiate the revision, which varies depending on the architecture
of the STS (see [78] for design options). Existing studies emphasize
the process of norm revision, but not on the factors that lead to
it. Norm revision can be informed by a variety of factors, e.g., the
values of the actors or the “owners” (if any) of the organization
[41-43], the observation of the actors complying with or violating
the norms [32, 57], the effectiveness of the actors in achieving
organizational objectives, and behavioral patterns.

Conversely, value reflection is internal to each actor. Reflection
can result in revision (changing the preference order between values
or changing the strength of a value preference) or make a latent
value preference explicit to the actor.

3 MEASURING MISALIGNMENT

The foundation for guiding an STS toward value-norm equilibrium
is to characterize, detect, and quantify the extent of misalignment.
Misalignment is a crucial feedback signal that motivates norm
revision by the organization or value reflection by (some) actors.
At the actor level, misalignment between norms and values can
arise since norms regulate the actors’ policies, which promote or
demote values [30]. For instance, a norm may prohibit an actor
from executing an action that promotes one of its preferred values.
At the system level, the efficacy of norms is defined not only by
their compliance rate, but by their ability to guide the STS toward
a state in line with the aggregated values of the actors [32, 48].
Table 1 shows several examples of value-norm misalignment.

Table 1: Examples of misalignment involving an Actor (Ind)
and a Society (Soc), considering actor’s action (IA) and value
(IV), and societal norm (SN), value (SV), and behavior (SB).

Misalignment ..
& Description and Example

Type Comp

An actor performs actions inconsistent with
Ind IA,IV  their values, e.g., a person gets vaccinated despite
their religious principles opposing vaccination.
An actor violates a norm, e.g., a person doesn’t
1A, SN £ ap

wear a mask during a pandemic.

Norms that conflict with an actor’s value pref-
erences, e.g., mandatory vaccination.

A member of a minority group, e.g., a lung pa-

Ind-Soc IV, SN

v, sV tient works with people who don’t wear masks.
Outdated norms, e.g., requirement to be vacci-
SN, SV .. ) )
Soc nated is inapplicable when a pandemic ends.
SN SB Lack of adoption of a norm, e.g., a strict mask

norm that most passengers ignore.

Moving toward value-norm equilibrium requires metrics that
can be monitored, compared, and used to trigger value reflection
and norm revision. We identify three challenges in this direction.
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Challenge 1. Common Frame of Representation

The literature lacks explicit and comparable representations of
norms and values. Norms are typically formalized in, e.g., deontic
logic, institutional frameworks, or as rules [16, 27, 40]. An actor’s
values, on the contrary, are often latent, preference-based, and
inferred from behavior. However, there is no framework that unifies
normative specifications with inferred or expressed values of actors.

Vision. We advocate for a research agenda on computational value-
norm interfaces to design representational frameworks that make
norms and values mutually legible.

Indicators of misalignment, where observable events (e.g., norm
deviations, norm contestations, shifts in trust toward institutions)
function as proxies for the identification of value-norm misalign-
ment. A single deviation may simply be noise, but deviation
patterns and contestations would indicate misalignment.

Proactive contestation methods that actors can use to delib-
erately test the boundaries of norms through low-risk, value-
promoting deviations. Such methods, coupled with justifications,
can transform norm violations into feedback for norm design.

Affective and psychological signals as first-class abstractions
in norm monitoring. Emotional responses to enforcement, per-
ceived fairness, and experienced burden can augment purely
behavioral indicators, enabling richer models of value-norm fit.

Overcoming this challenge yields a suite of indicators that con-
nect normative specifications to value-centric observations.

Challenge 2: Alignment Metrics

The next challenge is to aggregate and quantify the heterogeneous
indicators (Challenge 1) into meaningful metrics of value-norm
alignment. Existing norms related metrics focus on compliance
rates or enforcement costs. Although necessary, these metrics are
not sufficient to capture whether the values align with the norms in
an STS. This indicates a lack of metrics that (1) distinguish high com-
pliance due to internalization or fear of sanctions, (2) capture the
degree to which norms promote (or demote) values, and (3) describe
the misalignment between norms and values over time.

Vision. We envision STSs that are instrumented with real-time
value-norm misalignment metrics, which yield misalignment indices
that quantify value-norm coherence at multiple levels.

Actor-level misalignment indices that capture the degree to which
an actor’s actions satisfy its value preferences and norms.

Group- and system-level misalignment indices that aggregate
the misalignment value preferences of actors in a group while ac-
counting for diversity (e.g., minority values vs. majority values).

Temporal misalignment indices that describe characteristics of
misalignment between values and norms over time, such as os-
cillation, trend, and stability.

We envision these indices to be used in adaptive frameworks
(e.g., multi-agent reinforcement learning). Actors and organizations
can incorporate these indices into their objective functions, trading
off short-term efficiency against long-term value-norm coherence.
This calls for multi-objective optimization and constraints-based
formulations, turning value-norm alignment into a core design
requirement rather than a side effect.
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Challenge 3: Value-Norm Tipping Point

This challenge concerns the dynamics of misalignment. Specifically,
it refers to the magnitude and persistence of the misalignment
needed to trigger value reflection and norm revision.

Although social tipping points have been studied in complex
systems [23, 39], the thresholds for value-norm equilibrium in an
STS have not been formalized. The gradual misalignment between
norms and values can increase to a degree that leads to, e.g., (1) sud-
den collapse of norm adoption (e.g., mass violation of an outdated
regulation), (2) rapid normative reform, or (3) value change (e.g.,
repeated exposure to new norms). We currently lack theories and
tools to predict, detect and exploit these tipping points.

Vision. We identify two critical value-norm tipping points:

e Jy_ n:threshold at which value shifts trigger norm revision. This
threshold might be crossed, e.g., when actors lose confidence in
the organization’s ability to protect a critical value (e.g., security),
causing a systematic reduction of norm adoption.

e In_v: threshold at which norms induce a lasting change in
values. This threshold might be crossed, e.g., when a norm is suc-
cessful (i.e., rapidly internalized and adopted by actors), leading
to changes in their motivations and value preferences.

Monitoring proximity to 7y—,n and 7y enables STSs to make
informed decisions about when to revise norms and when to resist
pressure to change, and actors decide when to reflect on their values
preferences, rather than merely react to crises.

In this direction, we advocate for research on designing formal
and simulation models as well as resilience mechanisms to estimate
and detect the proximity to the value-norm tipping points, and
implement preemptive and stabilizing actions, when necessary.

Formal models (e.g., evolutionary game-theoretic models) to cap-
ture how misalignment indices evolve under different norm en-
forcement regimes and patterns of value change.

Simulation models (e.g., agent-based models) to estimate where
the tipping points might lie under various assumptions on sanc-
tioning, information diffusion, and institutional responsiveness.

Resilience mechanisms (e.g., adaptive sanctioning, meta-norms,
or temporary suspension protocols) to steer the system away
from undesirable tipping points (e.g., norm collapse) or toward
desirable ones (e.g., widespread internalization of norms).

4 VALUE-NORM EQUILIBRIUM PROCESSES

We now turn to the dynamics that drive an STS toward or away from
an equilibrium. We envision these dynamics to be mediated by two
complementary processes: (1) value reflection, a bottom-up process
in which actors revise (or make explicit) their values in response
to experience and normative pressure, and (2) norm revision, a
top-down process through which organizations modify the norms
that govern interactions in an STS. These processes are tightly
coupled: as actors interact, their values shape emergent patterns of
behavior and norms; norms in turn influence which behaviors are
(positively or negatively) sanctioned, and thus shape value change
over time. The core engineering challenge is to model, monitor, and
control this bi-directional interplay to promote prosocial behavior
and system stability. We identify three challenges along these lines.



Blue Sky ldeas Track

Challenge 4: Adaptation Timescale

The literature offers multiple approaches to learning and adapt-
ing norms [5, 54, 68]. However, few studies explicitly model the
joint adaptation of norms and values—in particular, the rate and
timing of such changes. In an STS, these adaptations exist in at
least three timescales: (1) environmental, representing the pace of
socio-economic or technological changes; (2) normative, represent-
ing how quickly norms are revised and internalized; and (3) value
based, representing how quickly actors’ value preferences evolve.
If norm and value adaptation lag behind environmental changes,
norms may become irrelevant or mistrusted, and values inappro-
priate. Conversely, if norms or values change too quickly, actors
and organizations may fail to coordinate, leading to instability.

Vision. We call for research on integrating control and dynamic
systems theories in solutions of value-norm co-adaptation, enabling
reasoning about rates, timing, and feedback strength.

Model rate of mutual adaptation to characterize a sustainable
speed at which norms and values can change in response to each
other and the environment without destabilizing the system.

Timing and lag structure mechanisms for monitoring and man-
aging lead-lag relationships between environmental and policy
changes, and adaptations in norms and values, accounting for
delays in detection and information propagation (e.g., emergence
detection from local, noisy observations [61]).

Feedback strength between norms and values to characterize
and tune how norms influence value change and how value shifts
feed back into norm adaptation to avoid runaway feedback loops
or permanent stagnation.

This challenge opens opportunities for control-theoretic MAS,
adaptive systems, simulations, and multiagent learning commu-
nities to design and analyze mechanisms that keep value-norm
equilibrium within safe, stable, and productive regimes.

Challenge 5: Value-Driven Norm Revision

Several theoretical works have emphasized the importance of norm
revision [7, 22, 38]. Computational studies have focused on aspects
such as changing regulative norms [16, 17, 20, 31, 33, 57] and sanc-
tions [21, 24, 34]. As Dechesne et al. [32] recognize, legal norms are
introduced with the aim of better aligning the world with values
considered important. However, despite their clear link to values,
norm revision mechanisms are often driven only by effectiveness
or norm compliance, and not by value (mis)alignment.

The challenge advocates for developing computational frame-
works to enable an organization to revise its norms and an actor to
reflect on its values based on value-norm misalignment metrics.

Vision. We envision value-driven norm revision mechanisms in

which misalignment metrics drive a process from diagnosis to can-

didate revisions, to deliberation, to implementation.

Alignment-aware diagnosis uses misalignment indices (Section 3)
to identify the norms or actors that contribute to misalignment,
and distinguish transient and persistent misalignment patterns.

Norm-space exploration defines candidate changes to norms
(e.g., modifying conditions, sanctions, priorities) and develops
search or optimization methods that propose norm revisions to
reduce misalignment.
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Value-sensitive deliberation employs tools from computational
social choice and argumentation to aggregate heterogeneous
value preferences and to select among candidate revisions in
ways that are procedurally fair, robust to manipulation, and trans-
parent to affected actors.

This challenge creates opportunities for the normative MAS, com-
putational social choice, argumentation, and mechanism-design
communities to design norm-revision processes that are both com-
putationally grounded and value-driven.

Challenge 6: Facilitating Value Reflection

Current literature offers methods for value learning and alignment
[50, 51, 63], but it largely lacks mechanisms of intentional, struc-
tured value reflection that are triggered by normative pressures and
by persistent failure to jointly satisfy values and norms. Without
value reflection, organizations may be forced to constantly adjust
norms to their members’ preferences, risking overfitting to tran-
sient or idiosyncratic demands. Conversely, if actors never reflect
and change their value preferences, persistent misalignment can
only be addressed through increasingly rigid or complex norms.
Thus, the challenge is to recognize when and how to initiate value
reflection in light of changes to the norms and the environment.

Vision. We call for actors equipped with explicit value-reflection
modules that monitor conflicts between values, norms, and behavior
and trigger structured value-reflection processes when necessary.

Misalignment-based triggers define the criteria (e.g., repeated
absence of policies that satisfy both values and norms above a
threshold) to initiate reflection and design rules to adapt these
thresholds over time.

Structured reflection provides mechanisms to re-evaluate the
preference order between values and strengths of value prefer-
ences, including querying the principal when necessary.

Integration into decision-making ensures that updated value
configurations propagate consistently into policy selection, learn-
ing objectives, and explanations, so that reflection has clear be-
havioral consequences and can itself be audited.

This challenge offers opportunities for the (multi-objective) learn-
ing, explainability, and human-Al interaction communities to design
reflective agents that adjust values in a controlled, transparent, and
human-in-the-loop manner, supporting value-norm equilibrium
without undermining autonomy and pluralism.

5 CONCLUSION

Values and norms are two behavioral motivators which, when mis-
aligned, destabilize an STS. We presented a research agenda on
(1) quantifying the misalignment and recognizing when it is prob-
lematic, and (2) mechanisms to guide the STS toward equilibrium,
where values and norms are aligned. Our agenda, while ambitious,
is pragmatic. Whereas engineering normative and ethical MAS is
at the core of our agenda, our vision builds on several foundational
areas of AAMAS, including representation (Challenge 1), multi-
objective search and optimization (Challenge 2), evolutionary game
theory, mechanism design, and simulation (Challenge 3), multiagent
learning (Challenge 4), argumentation and computational social
choice (Challenge 5), and human-agent interaction (Challenge 6).
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