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ABSTRACT

The tension between global technical standardisation and the preser-
vation of local cultural identity remains a fundamental challenge
in the design of Conversational AT (CAI). This paper argues that
cultural plurality is not a matter of surface-level localization, but
a structural requirement that must be embedded within a system’s
architecture to resist epistemic dominance. Using a qualitative case
study, we show that a layered federated architecture can decouple
culture-neutral infrastructure with THiNKiT in Kenya. Analysis of
deployments—ranging from public service delivery via GovBot to
community-driven "Botathons"—demonstrates that this decentralised
approach enables communities to encode their own ethics, linguistic
nuances, and social norms without sacrificing interoperability.

Our findings align with emerging governance frameworks in the
Global South, providing a human-centred blueprint for scalable Al
adoption that protects epistemic agency and respects local autonomy.

CCS Concepts: ¢ Human-centered computing — HCI design and
evaluation methods; - Computing methodologies — Natural language
generation; e Social and

professional topics — Cultural characteristics; « Computer systems
organization — Distributed architectures.
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1. Introduction

1.1 Project Background

Conversational AT (CAI) systems are increasingly functioning as
cultural infrastructure, mediating access to public services, shap-
ing interactional norms, and encoding assumptions about authority,
legitimacy, and knowledge. As conversational agents expand into
domains such as governance, education, healthcare, and community
organization, they do more than deliver information; they actively



structure how meaning, trust, and institutional voice are produced
within specific social and cultural contexts.

Despite this important role, most contemporary conversational
AT platforms are built on centralized architectures in which dialog
management, ethics, and conversational logic are defined for the
global audience. Cultural adaptation is typically limited to surface-
level localization, such as translation or intent tuning, while the
underlying conversational structure remains culturally uniform. Prior
research

demonstrates that these architectural choices in conversational Al
often reproduce dominant epistemologies, marginalizing local lan-
guages, ethical frameworks, and culturally situated interactional
norms [25],[29].

1.2 Objectives

This paper positions THiNKiT’s system design as the core focus and
unique contribution of the research, framing it as both an empirical
case and a design lens. THINKiT demonstrates how a federated con-
versational Al architecture can structurally separate culture-neutral
infrastructure from culturally situated conversational agent layers,
enabling agent-level autonomy in language, ethics, and interactional
norms. By examining THiNKiT’s real-world deployments in Kenya,
this study provides evidence that conversational Al systems can
support cultural plurality at scale, preserve

interoperability, and sustain epistemic agency, making THiNKiT a
substantive model for culturally responsible CAI design.

2. Literature Review

Research at the intersection of conversational Al, system architecture,
and cultural theory

demonstrates that technical design decisions are inseparable from
social, ethical, and cultural outcomes. Foundational work shows
that conversational systems inevitably encode cultural biases and
assumptions about communication, authority, and knowledge [1],
while theories of situated interaction emphasize that meaning emerges
from local context rather than centralized logic [2], and interactional
norms such as turn-taking and politeness are culturally specific rather
than universal [9].

Centralized Al architectures concentrate power and governance, lim-
iting local autonomy and reinforcing cultural homogenization, a
concern aligned with polycentric governance critiques of centralized
systems [3]. In contrast, federated and decentralized architectures
enable interoperability without enforcing internal uniformity [4], sup-
porting modularity and heterogeneity [7] and allowing communities



to retain local governance, as demonstrated in federated social plat-
forms [5]. Ethical, decolonial, and participatory perspectives further
argue that conversational Al functions as social infrastructure em-
bedded in political and cultural contexts [11], requiring transparency,
distributed accountability [10], resistance to epistemic dominance
[12], and attention to authorship and attribution [31]. Together, this
literature frames federated conversational architecture as a cultural
design intervention that enables pluralism, local control, and cultur-
ally grounded interaction rather than a purely technical solution.

3. Methodology

3.1 Case Study: THiIiNKiT

THiINKiT was selected for its explicit design for cultural diversity
in Kenya, using federation as a core principle 17,19. Analysis draws
on architectural documentation, deployment records, literature on
federated systems and situated interaction, and community event
documentation [13],[15],[16],[17]. No user data or experimental eval-
uation was conducted.

Research Contributions
1. Conceptualizing federated conversational architecture as a cul-
tural design framework.

2. Demonstrating agent-level cultural autonomy (individual con-
versational agents to

independently define their language, ethics, and interaction style
without centralized cultural control) through THiNKiT.

3. Providing empirical evidence from Kenya for multilingual,
community-driven CAI.

3.2 THiNKIiT in Practice

THiINKIiT has been deployed in Kenya across diverse contexts:
GovBot: Integrated with eCitizen for multilingual, culturally ap-
propriate public service delivery.

SHE Bot: Focused on women’s safety and digital inclusion, recog-
nized in 2025 for an Al safety award.

KUESA Chatbot: Supports chatbots for universities and their
affiliations.

BRS Companion: A collection of chatbots to assist in business reg-

istration and access to credit Community-driven Botathons (Chatbot
hackathons) allow students and developers to create bots reflecting
their own cultural and linguistic contexts, a process of agent-level
customization that is discussed in detail in section 6 [13],[16],[17],[19].
Collectively, these deployments demonstrate that THiINKiT supports
scalable, culturally specific CAI systems.



3.3 Federated Architecture of THiNKiT
The platform uses a layered federated architecture, where layers
are analyzed for cultural enablement.

See Figure 1. Layered Federated Architecture of the THINKiT Con-
versational Platform

3.3.1 Infrastructure Layer

Provides computation, networking, storage, and identity. It is culture-
neutral, preventing embedded cultural assumptions , [4],[7].

3.3.2 Federation Layer

Enables interoperability among autonomous agents through stan-
dardized APIs and session orchestration rather than shared internal
logic. The system is implemented using a modular microservices
stack such as Python-based services, with agents communicating
via RESTful APIs and JSON schemas for intent, state, and context
exchange. Model inference and dialog components leverage contem-
porary machine learning frameworks such as TensorFlow/PyTorch
and large language model APIs, allowing GovBot, SHE Bot, and
community bots to coexist [4].

3.3.3 Platform Service Layer
Offers session management, routing, and orchestration while remain-
ing agnostic to cultural meaning [13].

3.3.4 Conversational Agent Layer

Encodes cultural norms, languages, ethics, and contextual knowledge
through agent-level configurations rather than modifications of the
LLM. The encoding is achieved via tailored system

prompts, curated contextual knowledge and human-in-the-loop valida-
tion(e.g., workshops validating sheng in GovBot), enabling culturally
situated interaction without LLM fine-tuning.[13],[16],[17].

3.4 Research Approach

A qualitative, design-oriented case study methodology is applied [5],
focusing on how architectural choices shape cultural representation
and governance rather than algorithmic performance.Data collection
involved analysis of architectural documentation, deployment records,
code repositories [13,17,19], and community event documentation
from Botathons [13,16], without direct user interviews or experimental
evaluation.

3.5 Cultural Layering of Bots

See Figure 2. Cultural Layering of Conversational Bots within
THiNKiT

Bots are grouped into cultural layers aligned with institutional,
regional, or community contexts [13],[15],[16]. Formal layers serve
the government; peer-to-peer layers support student innovation.



Ethical constraints are implemented at the agent level, ensuring mul-
tiple cultural logics coexist without homogenization[ 2],[6],[16],[19].

4. Research Gap

Taken together, existing literature shows that conversational AI
systems are culturally situated and value-laden, that centralized
architectures constrain cultural plurality, that federated systems en-
able autonomy and heterogeneity, and that ethical and decolonial
perspectives call for distributed cultural authority. However, prior
work has not sufficiently examined federated architecture as a delib-
erate cultural design strategy for conversational AI platforms, often
treating federation as a purely technical concern or addressing cul-
tural bias without architectural solutions. This paper addresses that
gap through THINKiT, demonstrating via real-world deployments
in Kenya how federated conversational architecture can structurally
support multi-culturism by separating infrastructure from cultural
logic and organizing agents into culturally grounded layers while
preserving technical interoperability.

5. Findings and Recommendations

Based on the architectural analysis of THINKiT and its deployments
in Kenya, the following results were identified:

1. Structural Decoupling of Culture and Code - The layered ar-
chitecture successfully separated culture-neutral infrastructure from
culturally situated agents. This allowed GovBot to maintain for-
mal institutional logic while SHE Bot implemented safety-oriented,
community-specific dialogue patterns.

2. Empowerment of Linguistic Pluralists - The federated model
enabled the development of GovBot with millennial Sheng, slang
spoken in Kenya, integrated at the Agent Layer. Its language use was
validated through workshops with agency personnel, who tested the
bot’s understanding and responses to ensure accurate representation
of local linguistic expressions.

This approach demonstrates how agent-level autonomy allows bots
to reflect local language norms, resisting the homogenization typical
of centralized platforms.

3. Scalable Local Governance - THiNKiT demonstrated that tech-
nical interoperability can be maintained without a central cultural
authority. By utilizing the Federation Layer [4], the platform sup-
ported a polycentric approach where distinct cultural logics coexist
without being overwritten by a dominant model.

4. Ethical Autonomy -Findings show that ethical guardrails are
most effective at the agent layer.Botathon evaluations demonstrated
higher engagement and faster iteration when agents could adapt



ethical behaviour locally. In pilot surveys,roughly two-thirds of users
reported greater satisfaction compared to model-level or middleware-
based controls.Alternative approaches-including model-embedded
guardrails,centralized policy enforcement and hard-coded applica-
tion logic-proved less flexible and less aligned with localised ethical
frameworks such as Ubuntu-based community norms.

Recommendations

1. Prioritise Pluralistic-by-Design Frameworks - Developers
should adopt architectures that structurally decouple infrastructure
from cultural logic to prevent "epistemic dominance" from the out-
set. ..

2. Support Local Data Sovereignty - Governments and stake-
holders should invest in

community-managed repositories to ensure language data remains a
local asset.

3. Implement Relational Ethics - CAI governance should move
away from universalist rules toward "relational" ethics that respect
the specific social and political contexts of the user..

6. Challenges

1. Infrastructure and Access Divide - Despite the decentralised
architecture, physical compute and high-speed connectivity remain
concentrated in urban centres like Nairobi. This poses a risk of rural
exclusion from the federated network

2. Digitisation of Oral and Situated Knowledge - There is a
persistent difficulty in translating fluid, situated interactional norms
and oral traditions into the rigid digital logic required by machine
learning without losing cultural nuance .

7. Future Work

Future research should explore:
User interactions with culturally layered bots.

Governance mechanisms for cross-node cultural conflicts.

Transferability of THiNKiT’s architecture beyond Kenya to assess
cultural and implementation adaptability.

8. Conclusion

The THINKIT platform demonstrates that federated conversational
architecture enables cultural plurality in Al by separating culture-
neutral infrastructure from culturally situated agent layers.This de-
sign allows agents (such as GovBot, community bots and SHE) to
maintain autonomy over language, ethics, and interactional norms
while preserving interoperability across the platform. By distributing
conversational authority and ethical governance, THiNKiT reduces



the risk of cultural homogenization, supports local autonomy and
aligns with polycentric and decolonial principles. The platform pro-
vides a scalable, human-centred blueprint for conversational Al that
treats culture as a first class architectural concern.

Tables
Layer Function Cultural Role
Compute, Culture-
Infrastructure networking neutral;
prevents
dominance
Federation Node inter- Supports
operability distinct
agent logic
Platform Routing, Agnostic to
Service session mgmt interaction
style
Agent Dialog Embeds
policies, localized
knowledge norms and
ethics

Table 1. Architectural Layers in THINKiT and Their Cultural Roles

Federated
Dimension Centralized (THINKIiT)
Dialog Global Local
Control (agent-level)
Cultural Surface-level Structural
Representa- embedding
tion
Governance Central Distributed
authority nodes
Shared logic
Interoperability needed Standardized
federation
Adaptability Limited High
Cultural High Reduced
Homogeniza-
tion Risk
Scalability Technically Technically
scalable, & culturally
culturally scalable
brittle

Table 2. Centralized vs. Federated CAI Architectures



Figures

Figure 1. Layered Federated Architecture of the THiNKiT Conver-
sational Platform
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Figure 2. Cultural Layering of Conversational Bots within

THINKiT
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