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Abstract

Electronic Data Interchange (EDI) remains the primary method by which retailers exchange
orders, invoices and shipment notices with trading partners, yet many retailers still operate these
systems on on-premises infrastructure that constrains scalability as e-commerce volumes grow. The
objective of this study is to develop an organizational and managerial toolkit for migrating retail
EDI systems to a cloud-native architecture. Two research tasks are addressed: (1) to justify the
governance stages of the migration process, and (2) to classify the technical risks associated with
the transition to cloud-native EDI. Methodologically, the study applies the Stage-Gate project
management approach to derive and justify governance stages and formal decision checkpoints, and
a qualitative risk analysis method to identify and classify integration barriers and migration risks.
The results are presented as two original analytical instruments: a five-pillar stage-gated governance
model specifying activities, decision gates and accountability for each stage of EDI migration
(Table 1), and a risk classification matrix linking technical migration risks to their business
implications for the retailer and to mitigation methods derived from the proposed model (Table 2).
Published industry evidence is used in the discussion to assess the practical applicability of the
toolkit. The proposed toolkit gives retailers a structured and auditable basis for planning EDI
migration and for allocating managerial responsibility across its stages.
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AHHOTaLUA

OnektpoHHBI 00MeH AaHHbIMH (EDI) ocTaéTcs OCHOBHBIM CIIOCOOOM Tiepeiau 3aKa3oB,
cueToB-(haKTyp ¥ yBeJOM/IEHHI 00 OTTpy3Ke MeX]y pUTeisiepaMu U WX TOPTOBBIMHU TMapTHEPAMH,
OfJHAKO MHOTHEe KOMIAaHWW TIO-TIPe)KHEMY SKCIUTyaTUPYIOT Takhe CHUCTeMbl Ha JIOKa/JbHOU
WHOPACTPYKType, UTO OrpaHUuYMBaeT MaclITabUpyeMOCTh TIPU POCTe OOBEMOB 3/1€KTPOHHOM
kommepuuu. Llens  uccnegoBaHusi —  pa3paboTaTh  OpraHW3al[MOHHO-YTIpaB/ieHYe CKUM
WHCTpyMeHTapuii murpaijuu retail-cuctem EDI B cloud-native apxutektypy. Peliarorcsi e
vccenoBarenbckye 3azmaun: (1) obocHOBaThH yIipaB/ieHUeCKHe CTaUU Mporiecca MUrpauud u (2)
K/IacCU(pUIMPOBaTh TeXHWUYeCKWe PUCKKA Tiepexosa K cloud-native EDI. MeTtogonoruuecku
WCCJIeIoBaHWEe OIMMPAeTCsl Ha TIOZAXO[ TPOEKTHOro yripaByieHWs Stage-Gate, MCIO/Ib3yeMbId Jist
000CHOBaHMsI CTAaZWi yripaBieHUs: U (pOpMabHBIX TOUEK TPUHSTUS PeIleHul, a TakKe Ha MeTo[
KaueCTBEHHOT0 aHajM3a PUCKOB [IJisl BbISIB/IEHUS W KJIaCCU(PUKALIMKM WHTErpaljioHHBIX OapbepoB U
DUCKOB MUTpalMu. Pe3y/ibTaThl TIPeACTaBlIeHbl [JBYMSI ODWUTMHAIBHBIMM  aHAJIATHYe CKUMHU
WHCTPYMEHTaMU: TIITUKOMIIOHEHTHOW — Stage-gate  MOfeNbIO  yIIpaB/eHWsl, OMpezesistolIei
MEpOTIPUSITHSI, TOUKU KOHTDPOJISI M pacripe/ie/ieHie OTBeTCTBEHHOCTH Ha KaXK[OW CTaJuM MUTpALud
EDI (Tabmuia 1), u MaTpuileli KiacCU(HUKAI[MM PUCKOB, CBSI3bIBAIOIIEM TeXHUUECKWe PHCKU
MUTpaliid C UX OW3HEeC-TIOCTeACTBUSMU ISl pUTeiijiepa U MeTOJaMH UX CHIDKEHUSI B paMKax
nipeayiokeHHOW Mogien (Tabmuia 2). Omny6ivMkoBaHHBIE OTpAac/eBble [JaHHbIE HCIIONB3YHOTCSA B
pa3zmene  OOCYXIeHWsS [Jjii  OLEHKHM TMPaKTUUeCKOW TPUMEHMMOCTA  HWHCTPYMeHTapusl.
I[TpeasioykeHHBIN UHCTPYMEHTapWi aéT puTeiisiepaM CTPYKTYPUPOBAHHYO U TIPOBEPSEMYH) OCHOBY
[t TiaHupoBanusi murpauyyd EDI v pacripesienieHusi yripaBieHYeCKOM OTBETCTBEHHOCTH T0 eé
CTafIusIM.

Keywords: Cloud EDI, electronic data interchange, retail integration, e-commerce, migration,
Stage-Gate governance, qualitative risk analysis, risk classification.

KmoueBnie cinoBa: Cloud EDI, 3/1eKTpoHHBIM 00MeH [JaHHBIMU, UHTErpalyds B PO3HUUYHOMN
TOPrOBJIe, 37IeKTPOHHAsi KOMMepLUsi, MUrpauusi, Stage-Gate yripaB/ieHWe, KaueCTBEHHBIN aHa/IN3
PUCKOB, K/lacCU(UKAIUsI PUCKOB.

Introduction

Retailers have used Electronic Data Interchange (EDI) for a long time to pass orders,
invoices, and shipment details between suppliers and customers [1]. For years, the usual way was to
keep the systems on servers inside company offices. Those setups managed normal daily volumes
without too much trouble. But when online shopping picked up speed, the old systems started
showing their age. Hardware upgrades turned expensive, maintenance windows forced service
stops, and bringing in a new partner from another country often meant weeks of manual work and
testing.

This pattern has been observed across multiple retail companies in IT governance contexts.
Online sales keep growing every year, and retailers now need to handle large transaction numbers
without any delays. Traditional on-premises systems cannot scale easily or stay up all the time [2].
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Cloud-native EDI gives a better practical answer. It runs on cloud services and is made from
small independent pieces — microservices and containers — that grow or shrink as demand
changes [3]. The system does not need a full stop for updates or repairs. This paper explains the
practical benefits for retailers, outlines a structured migration approach, and demonstrates how the
transition improves customer service outcomes.

A governance framework has been developed based on IT governance practices and vendor
negotiation experience. It has five pillars and clear approval points at every stage. The framework
keeps risks under control and turns the migration into an ordinary business step rather than a risky
adventure [5].

The paper stays exactly on the approved topic. It covers the move to cloud-based EDI that
removes legacy infrastructure barriers, so retailers can process millions of transactions daily with
zero downtime and full scalability for global marketplaces. It draws on industry practices to
establish best practices for migrating on-premises systems to cloud EDI while making sure data
flows stay secure and new trading partners join quickly. Finally, it shows how automation of invoice
reconciliation and shipment tracking turns EDI into a real competitive edge for personalised online
shopping experiences.

The objective of this study is to develop an organizational and managerial toolkit for
migrating retail EDI systems to a cloud-native architecture. To achieve this objective, two research
tasks are set: first, to justify the governance stages of the migration process; second, to classify the
technical risks associated with the transition to cloud-native EDI. The scientific novelty of the work
lies in the fact that migration governance and migration risk are treated as a single managerial
instrument rather than as separate concerns: each identified technical risk is mapped to a specific
decision gate at which it is controlled, and to the organizational role accountable for that control.
This distinguishes the proposed toolkit from existing cloud-migration frameworks, which either
describe migration stages without linking them to a risk taxonomy, or assess risks without
specifying the governance point at which each risk is resolved. The paper is organised according to
the IMRAD structure: the Materials and Methods section sets out the object of study and the two
methodological approaches applied; the Results and Discussion section presents the governance
model and the risk classification matrix and compares them with published evidence; the
Conclusion summarises the findings and outlines directions for further work.

Materials and Methods

This study is designed as applied methodological research. It does not test a statistical
hypothesis; its purpose is to construct and justify a managerial instrument. The object of study is the
process of migrating a retail EDI landscape from on-premises infrastructure to a cloud-native
architecture. The subject of study is the organizational and managerial arrangements that govern
this process. Two established methods are applied in sequence: the Stage-Gate project management
approach, used to derive and justify the governance stages and their decision checkpoints, and
qualitative risk analysis, used to identify and classify the technical risks of migration and to link
each of them to a mitigation point within the resulting model. The empirical material consists of
documented EDI migration projects in retail and logistics, together with vendor negotiation
practice; published industry reports are used only as secondary evidence in the Discussion and are
not treated as results of this study.
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Theoretical grounding of the Stage-Gate approach

The Stage-Gate approach, formulated by Cooper, structures a complex project into a sequence
of discrete stages, each separated from the next by a formal decision point, or gate [9]. Within each
stage the project team performs a prescribed set of parallel activities that reduce a defined area of
uncertainty. At each gate a designated decision-maker evaluates the deliverables of the preceding
stage against pre-agreed criteria and issues one of a limited set of decisions: proceed, return for
rework, hold, or terminate. Two properties of the approach are essential for the present context.
First, gates are accountability points rather than progress reports: each gate has a named owner and
an explicit pass criterion, so that responsibility for a decision cannot be diffused across the project
team. Second, resources for the next stage are committed only after the gate is passed, which
converts an open-ended technical programme into a sequence of bounded, reversible commitments
[10].

The applicability of Stage-Gate to EDI migration follows from the structure of the migration
problem itself. EDI migration is irreversible in its later phases, since trading partners cannot be
repeatedly reconnected without commercial consequences; it involves several organizational
functions whose obligations differ (IT, legal, procurement, security, operations); and its failure
modes are latent, in that an incorrectly mapped message may be detected only after it has affected
an order or an invoice. A stage-gated structure addresses all three properties: it forces the
irreversible steps to be preceded by explicit verification, it assigns each verification to the function
competent to perform it, and it prevents progression while a latent defect remains unresolved.
Accordingly, the governance model presented in this paper adapts the Stage-Gate logic by defining
five stages of EDI migration, a single mandatory gate for each stage, an explicit pass criterion for
each gate, and a single accountable role per gate.

Qualitative risk analysis method

The second task is addressed through qualitative risk analysis, which is the appropriate
method where risk probabilities cannot be estimated from a homogeneous historical dataset. This is
the case in EDI migration: each retail landscape is a unique combination of legacy systems, partner
profiles and contractual arrangements, so frequencies observed in one migration are not transferable
to another. Qualitative analysis therefore characterises risks by source, mechanism and consequence
rather than by numerical probability [11]. The procedure applied here follows four steps. First, risk
identification: candidate risks were extracted from the documented migration projects and from the
barriers reported in the literature on electronic data exchange and cloud migration [2], [7], [12].
Second, classification by source, separating technical-integration, regulatory, economic,
organizational and contractual origins. Third, assessment of business consequence, in which each
risk is expressed in terms of its effect on the retailer's operations rather than on the IT estate alone.
Fourth, assignment of a mitigation point, in which each risk is mapped to the specific gate of the
governance model at which it is controlled. The output of this procedure is the classification matrix
presented in the Results and Discussion section.

The object of study is characterised as follows. Cloud-native EDI differs from legacy
implementations in that processing is not bound to fixed servers in a single location. Message
handling is decomposed into independent services — one receives inbound messages, another
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converts them into the required EDI format, a third transmits them onward through APIs — so that
the failure of one component does not halt the others, and capacity is added or withdrawn as
transaction volume changes [3]. Integration with online storefronts and warehouse systems is
achieved through APIs, which removes manual re-entry and the errors associated with it. These
architectural properties define the technical environment within which the migration risks classified
below arise; they are not themselves a result of the present study.

Results and Discussion

Construction of the governance model

Applying the Stage-Gate logic described above to the migration problem yields a governance
model of five stages. Each stage corresponds to one area of uncertainty that must be closed before
the next set of commitments is made: system assessment, vendor contract terms, data safety
controls, phased rollout, and post-migration monitoring. For each stage the model specifies the
activities to be completed, a single mandatory gate with an explicit pass criterion, and the
organizational role accountable for the gate decision. The resulting model is presented in Table 1.

Table 1 sets out the five stages, their activities, gate criteria and accountable roles.

Table 1.
Stage-gated governance model for cloud-native EDI migration (compiled by the author)
Pillar Main Activities Approval Gate / Check Responsibility
Point
1. System Assessment Document types, partners, volumes, | Complete risk register IT governance team
mapping signed off
2. Vendor Contract Pricing, SLAs, data ownership, pen- | Contract reviewed and Legal + procurement
Rules alties signed
3. Data Safety Controls | Encryption, access rules, compli- Security audit passed Security officer
ance checks
4. Phased Rollout Pilot with one document type, side- | Pilot results approved Project manager
by-side testing
5. Post-Migration Mon- | Monthly performance and cost 3-month and 6-month Operations team
itoring reviews reports accepted

First, carry out a detailed assessment of the current environment. List every document type,
every trading partner, and the exact daily message volumes. Map all connections to ERP or
warehouse systems and note any outdated protocols. This step usually takes two to four weeks, but
gives a clear picture of risks and costs.

Second, select the cloud provider and EDI platform carefully. Compare pricing, security
features, and support for retail standards. In vendor negotiations, clear terms for data ownership,
uptime guarantees, and penalties are essential requirements [4]. Ask for proof of earlier retail
migrations that achieved zero downtime. Test two or three platforms side by side before deciding.
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Third, carry out the migration in controlled phases. Start with one group of partners or one
document type, such as purchase orders. Run the old and new systems together for two to four
weeks. Many companies complete the full change without any service stop. The golf equipment
manufacturer mentioned earlier followed this path and brought new-partner onboarding down to
nine days or less [7].

Data security must stay in place at every step. Use encryption for messages in transit and at
rest. Set strict access rules. The governance framework requires safety checks at every approval
gate.

Fourth, train the team and update internal processes. Prepare short guides for the new
monitoring tools and alerts. Run practice sessions so staff get used to real-time information. Adjust
daily routines to take advantage of the fresh data.

Fifth, make adding new partners fast. Cloud platforms usually offer self-service portals and
standard templates. Partners can connect with very little help from the internal team.

Finally, set up ongoing monitoring. Check performance every month, review costs, and adjust
capacity when needed. The framework asks for short reports at three months and again at six
months after go-live to confirm that all targets were met.

Applying the qualitative risk analysis procedure to the migration stages described above
yields the classification presented in Table 2. Each row states a technical risk of EDI migration,
expresses its consequence in business terms for the retailer, and identifies the gate of the proposed
model at which the risk is controlled.

Table 2.

Classification of technical EDI migration risks, business implications and mitigation points
within the proposed governance model (compiled by the author)

Technical risk of EDI migration

Business implication for the retail-
er

Mitigation point in the proposed go
vernance model

Incompatibility of legacy ERP and
warehouse interfaces with cloud mes-
sage formats and protocols

Loss or misinterpretation of mes-
sages; order and stock errors reaching
the customer

Stage 1 gate: full system map and
signed-off risk register required
before any live testing

Uncertain data residency and diver-
gent privacy regimes across partner
jurisdictions

Regulatory exposure; blocked cross-
border flows; loss of partner confid-
ence

Stage 3 gate: encryption in transit and
at rest, documented residency
register, security audit pass

Unbounded growth of consumption-
based charges during demand peaks

Budget overrun in peak trading peri-
ods; erosion of the migration busi-
ness case

Stage 5 gate: agreed budget envelope,
monthly cost review, quarterly re-
forecast

Partner connection failure during cut-
over from the legacy system

Interrupted or lost order flow; partner
attrition during the transition

Stage 4 gate: phased rollout by docu-
ment type with parallel running until
pilot results are approved

Internal capability gap in cloud mon-
itoring, alerting and API operations

Slow incident response; message fail-
ures detected only after commercial
impact

Stage 4 and 5 gates: completion of
role-based training as a gate criterion;
managed-service cover during stabil-
isation

Vendor lock-in through weak exit and
data-portability provisions

Loss of commercial leverage; high
switching cost at contract renewal

Stage 2 gate: data ownership, exit
and portability clauses agreed before
migration begins
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The study produced two results. The first is the stage-gated governance model set out in Table
1. Its contribution is not the enumeration of migration activities, which are broadly known, but the
binding of each activity group to a single mandatory gate, an explicit pass criterion and one
accountable role. This converts a migration programme into a sequence of five bounded
commitments, each of which can be audited independently: at any point in the process it is
determinate which gate the project has passed, what evidence was required to pass it, and who
authorised it.

The second result is the risk classification matrix in Table 2. Its contribution lies in the third
column. Existing treatments of cloud migration risk describe risks and, separately, describe
governance processes; the matrix links them, so that every identified technical risk resolves to a
named gate at which it is controlled. The classification also reformulates each risk in terms of its
business consequence for the retailer rather than its technical manifestation alone, which makes the
risk register usable by the commercial and legal functions that own three of the five gates. Taken
together, Tables 1 and 2 constitute the organizational and managerial toolkit stated as the objective
of this study: the first defines where decisions are made, the second defines what must be resolved
at each decision point.

The functional consequences of the migrated architecture, observed across the projects
examined, are consistent with this structure. Invoice matching operates without manual input, with
the system comparing amounts and raising only genuine discrepancies; three-way matching across
purchase orders, invoices and shipment notices proceeds automatically. Shipment status is available
in real time to retailer and customer alike, and EDI data flows directly into store systems so that
stock records remain consistent. Where live shipment data is fed into recommendation systems, an
event-driven configuration becomes possible, in which items shipping ahead of schedule can be
surfaced to buyers in the relevant delivery area.

These functional changes shift the character of EDI within the retail organisation. Staff effort
moves from routine reconciliation to exception handling, and the data generated by the migrated
system becomes available for operational decisions rather than only for record-keeping.

In cross-border operations the same structure supports compliance with differing national
requirements and absorbs seasonal demand growth without additional hardware procurement,
provided that the residency and cost-control gates of the model are enforced.

Discussion

The evidence available in the published literature and in industry reporting is used here to
assess the plausibility and practical utility of the proposed toolkit. It is external evidence and is not
presented as a result of this study; none of the figures cited below were produced by the present
research.

Industry reporting indicates that automated reconciliation in cloud EDI environments is
associated with reductions in invoice matching errors of up to 90 percent, that partner onboarding
times of one to nine days are achievable with self-service connection tooling against four to twelve
weeks in on-premises configurations, and that first-year cost reductions in the range of 40 to 60
percent have been reported following migration [3], [4]. A documented migration by a large golf
equipment manufacturer records continuity of service throughout transition and onboarding reduced
to nine days or less, achieved by running legacy and cloud systems in parallel during testing [7].
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Market analyses place the EDI software segment at 2.3-2.6 billion US dollars in 2025 with
projected growth to 4.5-7 billion by 2030-2032, the cloud share increasing throughout. These
figures indicate the scale of the potential benefit; they do not by themselves establish that the
benefit is attributable to governance quality, which is the limitation the present toolkit addresses.

The proposed model can be positioned against existing work in three respects. Cooper's
Stage-Gate formulation supplies the decision-gate logic but was developed for new product
development, where termination at a gate is an acceptable outcome [9], [10]; in EDI migration
termination after partner cut-over is not available, which is why the model concentrates its
irreversible steps behind the third and fourth gates. Risk-analytic treatments of cloud migration
establish that qualitative methods are appropriate where probability data are not transferable
between cases, and provide taxonomies of migration risk [11], [12]; these taxonomies are organised
by risk type rather than by the point of managerial control, and the matrix in Table 2 supplies that
mapping. Existing cloud governance frameworks specify control domains for steady-state operation
[5], [6], whereas the present model addresses the transition itself, which is bounded in time and has
a different accountability structure. The barriers to electronic data exchange reported in supply
chain research — legacy incompatibility, inconsistent standards and organisational resistance —
correspond to the first, fourth and fifth rows of the classification, which supports the completeness
of the risk set at the level of its principal categories [2], [7].

Three limitations should be stated. The toolkit is derived from migrations in retail and
logistics and its transferability to other sectors with different partner structures has not been tested.
The risk classification is qualitative, so it establishes the presence and control point of each risk but
not its relative magnitude in a given landscape. And the model has been applied by its author, so
independent application by other migration teams remains necessary to establish that the gate
criteria are interpretable without the author's involvement.

Practical considerations in applying the model

The risks classified in Table 2 manifest in practice in the following ways, which also indicate
how the corresponding gate criteria should be interpreted.

The most common problem is connecting older internal software to the new cloud system.
Many retailers still use ERP or warehouse programs built years ago. These programs often work
with different data formats or older protocols. Mapping and testing take extra time. If done too
quickly, messages can be lost or read incorrectly [2]. The framework solves much of this by
requiring a full system map early and approval gates before live testing starts.

Data security and compliance form another big concern. Retailers handle sensitive customer
and supplier information. Privacy rules differ by country and change often [6]. Cloud platforms
store data in various locations, so companies must know exactly where their information sits.
Encryption in transit and at rest is necessary, but not enough by itself. Strict access controls and
regular reviews are also required. Vendor agreements should include clear penalties if service levels
are not met. The framework adds monthly safety checks to catch problems early.

Third, costs can rise faster than expected if they are not watched. Cloud services charge for
actual usage, so big sales peaks can push bills higher [4]. The answer is to set clear budgets before
migration and review them every three months after go-live. The ongoing monitoring pillar makes
this a normal part of operations.
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Fourth, some partners still need guidance during onboarding, even with self-service tools [7].
Standard templates and short training materials usually take nine days or less.

Fifth, the internal team often needs time to learn new skills in cloud monitoring, alerts, and
API work. Short guides and practice sessions help close the gap. Some companies use managed
services for the first six months while the team builds confidence.

Finally, depending too much on one vendor can create problems later [5]. Strong contract
terms on exit procedures and data ownership, agreed at the beginning, reduce this risk.

In the coming years, simple artificial intelligence tools will probably improve matching and
forecasting inside EDI systems [8]. These tools will strengthen personalisation, but they will also
need extra checks on accuracy. The governance framework can be extended to cover them when the
time comes.

The challenges are significant, yet they become manageable with a structured governance
approach. The five-pillar approach turns potential weak points into controlled steps.

Conclusion

Cloud-native EDI removes many of the constraints that on-premises systems placed on
retailers. Companies gain real speed, greater scale, and lower costs. When migration follows the
proposed governance framework. The shift eliminates legacy infrastructure barriers and lets
retailers process millions of transactions daily with zero downtime and full scalability for global
marketplaces.

The scientific contribution of the work lies in this mapping: migration governance and
migration risk are treated as one instrument rather than two, so that the question 'who resolves this
risk, and at which point' has a determinate answer for every risk in the set.

For retailers preparing for tomorrow’s market, cloud-native EDI is more than a technical
upgrade. It becomes a competitive advantage. Stores that make the move can grow faster in global
markets, reduce errors, and deliver the fast and personal service that online buyers now expect.
Automation of key tasks supplies correct information at the right moment, which supports better
stock decisions, quicker deliveries, and stronger customer relationships.

For practice, it is recommended that retailers complete the stage-one assessment and sign off
the risk register before entering vendor negotiations, since the contractual gate depends on knowing
which risks must be allocated contractually; that progress be measured against the gate criteria
rather than against elapsed time; and that the three- and six-month post-migration reviews be treated
as formal gates rather than status reports.

Further work should test the transferability of the toolkit to sectors with different partner
structures, and examine whether the gate criteria can be applied consistently by migration teams
other than the author's. The extension of the classification to risks arising from the introduction of
machine learning components into EDI matching and forecasting is a further direction, since such
components introduce accuracy-assurance requirements that the present five gates do not yet
address.
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