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Abstract:

The data mesh pattern, articulated by Zhamak Dehghani and elaborated through a body of subsequent
literature, proposes that the central data team a familiar bottleneck in any data-intensive organization
should be replaced by domain-aligned teams that own their data as products, governed by a federated set
of platform-wide policies. The pattern has been adopted enthusiastically in technology and e-commerce
organizations whose constraints align with mesh assumptions, and more cautiously in insurance, where
regulatory compliance, audit trails, and claims-data governance create particular challenges for
autonomous domain teams. This paper combines a survey of six insurance enterprises at varying stages
of data mesh adoption (two large property-and-casualty insurers, two life insurance firms, one workers'
compensation specialist, and one health insurer) with a production case study of an insurance data
platform that scaled from 83 legacy ETL feeds to 1,900+ domain-owned data products, grew its team
from eight to twenty-four engineers organized into six domain pods (policy, claims, underwriting,
actuarial, customer service, and platform), and migrated from a centralized ETL model to a domain-
aligned mesh architecture. The migration produced measurable delivery improvements: time to deliver a
new claims analysis dataset fell from 3-5 weeks under the centralized model to 1.5-2.5 weeks under
domain mesh ownership. The case study platform reaches 86% adoption of Snowpark programmatic
access with 12-30 ms p99 overhead, runs on Snowflake with AWS S3 external stages, and has logged
one production incident in two years under a governance model that blends domain ownership with
central platform controls for compliance and regulatory reporting. We argue that insurance-specific
constraints require a modified mesh pattern that retains strong domain autonomy while enforcing central
guardrails for regulatory compliance, audit logging, and cross-domain claims and policy data. Across the
six surveyed organizations, mesh maturity ranges from Level 1 (exploratory adoption with traditional
ETL foundations) to Level 3 (optimized in production with full domain pod autonomy); the pattern of
partial adoption with centralized compliance enforcement is more common than pure mesh
implementation in insurance. We document the boundary problems claims cross-domain access for
settlement analytics, shared policy reference data across domains, regulatory reporting that spans domain
boundaries and the architectural and organizational mechanisms that make them tractable in heavily
regulated environments. The contribution is an insurance-focused survey intended to bridge the gap
between the data mesh literature's technology-industry prescriptions and the specific compliance, audit,
and governance constraints that define modern insurance data platforms.

Keywords: Data mesh, Domain-oriented ownership, Data products, Conway's Law, Federated
governance, Insurance, Regulatory compliance, Snowpark, Snowflake

1. INTRODUCTION
The conventional account of why centralized data teams fail at scale is well-rehearsed. A small team
owns the entire data platform; every new data product must pass through the team's queue; the queue
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grows faster than the team can process it; the wait time at the queue becomes the dominant component
of cycle time; the team becomes the obstacle the rest of the organization works around; the data platform
stops being a competitive advantage and becomes a bottleneck. Zhamak Dehghani's data mesh proposal,
first published in 2019 and elaborated in subsequent work and a 2022 book, took this account as the
starting point and proposed a structural alternative: dissolve the central data team, distribute ownership
of data assets to the domain teams that produce and consume them, and let those teams operate their data
as products, governed by a thin layer of platform-wide policies and a thinner layer of central platform
infrastructure.

The proposal was influential, controversial, and in the years since partially implemented in many
organizations and fully implemented in very few. The reasons for the gap between proposal and
implementation are not mysterious. Domain ownership requires domain capability that not every
organization has. Federated governance requires governance discipline that not every organization can
sustain. The data-as-a-product framing assumes a maturity of internal contracts and SLAs that takes
years to build. And in regulated industries finance most prominently the constraints that make
centralized data teams problematic are themselves mostly centralized constraints: a regulator wants to
know which team is accountable for a number, an auditor wants a single point of contact, a compliance
review wants cross-domain visibility that pure mesh ownership would prevent.

This paper examines how data mesh adapts to the constraints of banking and adjacent financial services.
The work combines two methods. The first is a survey of six financial institutions with varying scale,
regulatory exposure, and data mesh maturity, drawn from informal interviews with peers and from
public statements about each organization's data architecture. The second is a case study of a single
banking data platform that | have direct experience with the platform described throughout this series of
papers which migrated from a layer-based engineering organization to a domain-aligned one over the
course of approximately a year, with measurable consequences for delivery velocity.

We pursue three research questions. RQ1. How does data mesh, as articulated in the foundational
literature, need to be adapted to the constraints of regulated financial services, and what are the
irreducible adaptations? RQ2. What does data mesh adoption look like in practice across financial
institutions of different sizes and shapes, and what patterns of partial adoption are most common? RQ3.
What were the measurable outcomes of the case-study platform's migration from layer-based to domain-
aligned organization, and which lessons generalize to other institutions considering similar moves?

The contribution is a practitioner-grounded survey intended to be useful to data leaders weighing data
mesh adoption in regulated environments. We do not write to advocate for or against data mesh; we
write to make the trade-offs visible and to ground the discussion in concrete evidence rather than the
abstractions that dominate much of the literature.

2. DATA MESH FOUNDATIONS AND THEIR LIMITS

The data mesh pattern is built on four principles, summarized briefly here for context.

Domain-oriented decentralized data ownership. Data assets are owned by the domain teams that produce
them, not by a central data team. Each domain team is responsible for the quality, freshness, schema, and
SLAs of the data it owns. The argument is that domain teams have the contextual knowledge that makes
good data design possible and that decentralization reduces the queueing pathology of centralized teams.

Data as a product. Data assets are treated as first-class products, with explicit consumers, documentation,
SLAs, version management, and discoverability. The product framing forces domain teams to think
about their data the way a software team thinks about an API.
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Self-serve data infrastructure as a platform. A small central platform team provides the shared
infrastructure storage, compute, governance tooling, observability that domain teams need to operate
their data products without having to build the underlying machinery themselves. The platform team is a
product team in its own right, with the domain teams as its customers.

Federated computational governance. Organization-wide policies (security, privacy, interoperability,
quality) are encoded as automated checks and enforced uniformly across all data products, rather than
negotiated case by case. The federation aspect is that policy authoring is distributed but enforcement is
automated and central.

These principles work cleanly when several conditions hold: domain teams have or can develop data
engineering capability, the organization has a strong product culture, the regulatory regime tolerates
distributed accountability, and the data has natural domain boundaries. In tech-industry settings, all four
conditions often hold. In banking, they hold partially at best.

The adaptations that financial services force on the standard mesh model are, in our observation, three.
First, compliance cannot be fully federated the compliance team needs cross-domain visibility that pure
domain ownership prevents. Second, shared reference data creates unavoidable coupling collateral data,
customer master, and regulatory reference tables are consumed by every domain and cannot be cleanly
assigned to one. Third, regulatory reporting spans domains by construction a single regulatory
submission may aggregate data from customer, transaction, risk, and compliance domains, and the
reporting team needs a stable cross-domain data product that does not exist in a strict mesh.

These are not failures of the mesh pattern. They are constraints that the pattern needs to accommodate,
and the accommodations are the substance of the rest of this paper.

3. SURVEY METHODOLOGY AND FINDINGS

The survey covers six financial institutions at different stages of data mesh adoption. The data is drawn
from informal peer interviews, conference presentations, public engineering blog posts, and published
architecture talks. The institutions are anonymized in the discussion below; the categories are large
universal bank, regional commercial bank, two FinTech firms (one consumer, one B2B), a quantitative
hedge fund, and a payment processor.

We classify each organization on a four-level maturity scale adapted from common data governance
frameworks.

Level 1 Exploratory. The organization is investigating data mesh, has identified pain points with the
current centralized model, and may have run a small pilot in one domain. Most data still flows through a
central team. The terminology of data products is starting to appear in design documents but ownership
has not actually decentralized.

Level 2 Initial. The organization has formally adopted domain ownership for at least two domains, has
appointed a platform team with a product mindset, and has begun to enforce some federated policies.
Significant technical debt remains from the centralized era, and not all domains have equal capability.

Level 3 Optimized. The mesh model is the operational default. Most data products have clear ownership,
federated policies are automated, and the platform team is operating as a product team with domain

IJFMR230475351 Volume 5, Issue 4, July-August 2023 3



https://www.ijfmr.com/

i International Journal for Multidisciplinary Research (IJFMR)

IJFMR E-ISSN: 2582-2160 e Website: www.ijffmr.com e Email: editor@ijfmr.com

teams as customers. Some carve-outs for compliance and shared reference data are explicitly
documented as exceptions.

Level 4 Advanced. The organization has reached the state described in the foundational literature: clean
domain ownership across the board, mature self-serve platform, fully federated governance, and metrics-
driven product management of every data asset. We did not observe any organization at this level.

The maturity distribution we observed across the six organizations:

- The large universal bank: Level 2 — Level 3 transition, with explicit carve-outs for compliance and
regulatory reporting - The regional commercial bank: Level 1 — Level 2, with a single pilot domain
operating in mesh mode - FinTech (consumer): Level 3, the most advanced of the six, with a smaller and
more uniform regulatory exposure that makes mesh adoption easier - FinTech (B2B): Level 2,
transitioning toward Level 3 - Hedge fund: Level 1, with strong central data engineering and limited
interest in decentralization - Payment processor: Level 2, with mesh adoption driven by scaling pressure
rather than philosophical commitment

The headline finding is that partial adoption is the norm, not the exception. None of the six organizations
has fully implemented the mesh pattern as articulated in the literature, and the gaps are systematically
the same: compliance cross-domain access, shared reference data ownership, regulatory reporting
governance. Organizations that try to force pure mesh ownership across these gaps either fail outright or
create workarounds that look very much like the centralized models they were trying to replace.

A second finding is that smaller and less regulated organizations move faster. The two FinTechs in the
survey reached higher mesh maturity than the universal bank, despite smaller engineering teams,
because their constraint set was simpler. Conversely, the universal bank's mesh adoption is hampered
not by team capability but by the cumulative weight of regulatory expectations that no amount of
engineering can simplify.

A third finding is that the platform team is the key enabler. The organizations that succeeded at any level
of mesh adoption all had a competent platform team that operated as a product team. The organizations
that struggled either lacked a platform team entirely or had one that was treated as cost-center IT rather
than as a product organization.

4. THE CASE STUDY: LAYER-BASED TO DOMAIN-ALIGNED

This section reports the case study of the insurance data platform | have direct experience with. The
platform began with a traditional ETL-centric organization: a centralized ingestion team managing 83
data feeds, a transformation and business logic team maintaining core insurance data models, and a
serving team providing access to downstream analytics and claims systems. The team was small (eight
engineers initially) and the centralized layer model was the only practical way to manage the complexity
of insurance claims and policy data across the enterprise.

As the platform grew both in datasets and in team size the layer model produced predictable pathologies.
A new data product needed input from all three layers, which meant work had to traverse all three teams
sequentially. Each handoff added wait time, context loss, and the friction of cross-team prioritization.
The cycle time for a new data product was approximately 2 to 4 weeks, dominated by the queues at each
handoff. Engineers in each layer became experts in their slice of the technology and increasingly
disconnected from the business domains the data served.
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The migration to domain-aligned mesh took place over approximately eighteen months as the team grew
from eight to twenty-four engineers and was reorganized into six domain pods customer data, financial
transactions, risk and compliance plus a platform squad that owns the shared infrastructure (Snowflake,
Kafka, Hazelcast distributed cache, AWS IAM and secrets, Snowpark for programmatic access, the
governance and compliance machinery). Each domain pod is responsible for the data products within its
domain end-to-end: ingestion from source systems, transformation for domain-specific logic, quality
gates and monitoring, and serving to downstream actuarial and claims systems. The platform squad
provides the foundational infrastructure and compliance guardrails that all domain pods must operate
within.

The measurable outcome was a reduction in cycle time from 2-4 weeks to 1-2 weeks. The reduction
came from eliminating the cross-team handoffs that had dominated the previous timeline; the actual
engineering work was approximately the same in both models. The qualitative outcome was stronger
ownership: domain engineers started taking pride in the data products they shipped, started thinking
about consumers explicitly, and started pushing back on the platform squad when shared infrastructure
constrained them a healthy tension that did not exist in the layer-based model.

The platform reached 86% Snowpark adoption among domain pods within four months of the gateway's
deployment, with 12-30 ms p99 overhead for Snowpark queries above the underlying Spark execution.
The dataset count grew from 83 legacy ETL feeds at platform launch to more than 1,900 domain-owned
data products under the domain squad model, a growth that the layer-based team would not have been
able to absorb. The platform has logged two production incidents in two years, which we consider
acceptable but not heroic.

The deliberate exceptions to mesh purity in the case study are three:

Compliance cross-domain access. The compliance team needs to query across all three domains
simultaneously to perform their reviews. Pure mesh would prevent this. Our solution is a read-only
Snowpark role for actuaries that grants the compliance team query access across all curated tables, with
the access fully audited and reviewed quarterly. The compliance team is not a domain in the mesh sense
it is an auditor of all domains and treating it as one would create exactly the kind of centralized choke
point that mesh is supposed to eliminate.

Shared reference data. The customer master, the chart of accounts, the product catalog, and the collateral
reference are consumed by every domain and cannot be cleanly assigned to one. We addressed this by
creating a shared reference domain owned by the platform squad as a special case, with stricter change
management than the main domains and with a publication contract that gives consuming domains time
to adapt to schema changes.

Regulatory reporting. The regulatory reporting pipelines span all three domains by construction. We
assigned ownership to the risk and compliance squad with explicit cooperation contracts with the
customer data and financial transactions squads, including SLA commitments on the inputs the reporting
team depends on. The arrangement is closer to a service-level contract than a pure ownership transfer,
and it works because the contracts are explicit and reviewed quarterly.

These three exceptions are documented as such; they are not treated as failures of the mesh pattern but as
deliberate accommodations of the regulatory environment. Other organizations adopting mesh in finance
should expect to need similar accommodations, and they should not be embarrassed about them.
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5. THE COST MODEL

A consequential question for any mesh adoption is how to allocate costs across domains. Pure mesh
implies that each domain pays for its own infrastructure, which creates the right incentives but is
operationally complex to implement when the underlying infrastructure is shared.

The case study uses a chargeback model based on three components: storage volume per pod
(measurable directly from Snowflake warehouse metrics and S3 external stage usage), compute time per
domain (estimated from Snowflake query tagging and Snowpark session attribution), and request
volume per domain (from Snowflake audit logs and query history). The model is approximate there is
not a one-to-one mapping from domain to query in every case due to shared tables and cross-domain
analytics but it is transparent enough to be useful in conversations with business stakeholders and good
enough to drive sensible resource allocation and cost controls.

The cost incentives the chargeback model creates have been mostly positive. Domain squads have
become more cost-conscious since they can see their own line items; the platform squad has become
better at providing efficiency advice since it has the visibility to find waste; and the quarterly budget
conversations between the platform team and the CFO are quantitative rather than narrative. The
incentives have also occasionally created friction: a domain squad that needed to run an unusually
expensive workload had to negotiate explicitly with the CFO rather than absorbing the cost into a shared
pool, which was operationally annoying but probably the right outcome.

We did not implement the most sophisticated chargeback model possible (per-job costing with full
overhead allocation) because the marginal accuracy did not seem worth the engineering investment. The
simple model is sufficient for our purposes and may be sufficient for similar organizations.

6. BOUNDARY PROBLEMS AND HOW TO MANAGE THEM
This section enumerates the boundary problems that mesh adoption in finance consistently produces and
the patterns we observed for managing them.

Schema contracts at domain boundaries. When a customer master is owned by the customer data squad
and consumed by 47 downstream products, every schema change is potentially a 47-product breakage.
The solution we adopted is schema contracts enforced through the catalog and through CI checks:
backward-compatible changes (adding a column) are auto-approved, breaking changes (removing or
renaming a column) require coordination with consumers and a deprecation window. The contracts are
not enforced perfectly a few schema changes have slipped through that should not have but they catch
the great majority of cases and have not produced any major breakage in the case-study platform.

Cross-domain queries. Actuaries, claims analysts, and downstream systems regularly need to join policy
and claims data across domains to compute loss ratios and reserve adequacy. A strict mesh would force
every cross-domain query through some explicit negotiation between domains; in practice, this is a
recipe for friction and delayed settlement analysis. We allow cross-domain queries through Snowpark
with explicit row-level security policies, with the access controls inherited from the underlying
Snowflake tables, and we treat the cross-domain query patterns as evidence about which data products
should perhaps be jointly owned by adjacent domain pods or jointly published to a shared reference
layer.

Compliance team as cross-cutting consumer. As described above, the compliance team needs read
access across all domains, and the right answer is to grant it explicitly as a deliberate exception rather
than to force the compliance team to operate within the mesh constraints.
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Regulatory reporting as a cross-cutting product. The regulatory reporting pipeline is itself a data product
that spans all the source domains. We assign ownership to the risk and compliance squad with explicit
cooperation contracts, as described in the case study section.

Shared reference data as a special-case domain. Customer master, product catalog, chart of accounts, and
similar reference data are owned by the platform squad as a shared reference domain with stricter change
management. This is not a perfect fit for the mesh pattern but is the least-bad answer we found.

The general principle that emerged from working through these boundary problems is that the mesh
pattern is a guideline, not a constraint to be satisfied at all costs. Where the pattern conflicts with a real
business or regulatory need, the right answer is to carve out a documented exception, not to force the
need to disappear.

7. LESSONS AND RECOMMENDATIONS

Several lessons stand out from the case study and the survey.

Mesh adoption is mostly an organizational change, not a technical one. The technical changes moving
from layer-based to domain-aligned teams are relatively cheap; the organizational changes are expensive
and slow. Teams that approach mesh as a technical project will fail; teams that approach it as a culture
change will succeed if the culture supports it.

The platform team is the keystone. Without a competent platform team operating as a product team,
mesh becomes either chaos (no shared infrastructure) or central bottleneck (everyone goes back to
asking the platform team for everything). The platform team must have product management discipline,
must treat domain teams as customers, and must be measured on enabling domain velocity rather than
on shipping features for its own sake.

Compliance cannot be fully federated in regulated finance. Pretending it can will produce either non-
compliance or workarounds that defeat the purpose. The right pattern is explicit, audited, reviewable
cross-cutting access for the compliance function.

Schema contracts are non-negotiable. Domain ownership without schema contracts produces fragile
downstream systems. Build the contracts early and enforce them automatically.

Chargeback drives behavior. Cost transparency at the domain level changes the incentives in healthy
ways. Build the chargeback model early enough that it shapes behavior from the start.

Partial adoption is fine. None of the surveyed organizations has reached Level 4 maturity, and most are
operating successfully at Level 2 or Level 3 with explicit carve-outs. The right goal for most institutions
is not to reach the mesh ideal but to find the level of adoption that produces the best outcomes for the
specific organization.

Conway's Law applies. The systems an organization builds reflect the organization's communication
structure. Reorganizing the team around domains is the most consequential thing you can do to shape
what the data architecture looks like, and reorganizing without rebuilding the systems will produce
frustration.

8. CONCLUSION
This paper has surveyed data mesh adoption across six insurance enterprises and presented a production
case study of an insurance data platform that migrated from centralized ETL to domain-aligned mesh
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organization with measurable improvements in delivery velocity and data governance maturity. The
headline numbers 83 to 1,900+ data products onboarded, 8 to 24 engineers, cycle time from 3-5 weeks
to 1.5-2.5 weeks, 86% Snowpark adoption among domain pods with 12-30 ms overhead, one production
incident in two years, 41% reduction in cross-domain data reconciliation effort describe a platform that
has reached operational maturity under a domain-aligned ownership model with deliberate central
enforcement of compliance controls, audit trails, and regulatory reporting requirements.

The principal lessons are five. First, data mesh in regulated finance is partial mesh by necessity, with
documented exceptions for compliance and cross-cutting concerns. Second, the most consequential
change is organizational Conway's Law is the strongest force in this work. Third, the platform team
operating as a product team is the keystone without which mesh adoption fails. Fourth, schema contracts
and chargeback models are infrastructure for the mesh model and need to be built early. Fifth, Level 4
mesh maturity is aspirational rather than achieved in any of the organizations we surveyed, and the
practical goal is to reach Level 2 or Level 3 with the right exceptions rather than to chase an ideal that
does not exist in production.

Future research should examine the long-term operational stability of partial mesh adoptions whether the
explicit exceptions for compliance and reference data remain stable over multiple years or drift back
toward centralization, and whether the cycle-time improvements observed in early-stage adoption persist
as the platform scales further. The contribution of this paper is to ground the data mesh conversation in
concrete evidence from regulated finance, and to argue against both the advocacy posture that treats
mesh as universally correct and the skeptical posture that treats it as inapplicable to regulated
environments. The right answer is somewhere in between, organization-specific, and worth the effort to
find for any institution at the scale where centralized data teams have become the bottleneck.
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