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The Integration Tax

The average enterprise runs hundreds of applications and has connected fewer than a third of
them. The cost of closing that gap is real, recurring, and almost never in the business case. This is
where the money actually goes, and how to price the plumbing before you sign.
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01 Executive summary

Enterprise software business cases are written as though the cost of a system were the cost of the
system. It is not. The largest, most persistent, and most reliably underestimated cost in a supply chain
technology program is not the software at all: it is the plumbing between the software and everything
else the business runs. Interfaces must be designed, built, mapped, transformed, tested, monitored, and
repaired forever, and every one of them breaks when either end of it changes. This is the integration
tax, and it is levied on every program, every year, whether or not anyone budgeted for it.

The scale of the gap is easy to establish and hard to look away from. The average large enterprise now
runs several hundred applications and has connected fewer than a third of them. Its technology staff
spend a large share of their time building and testing custom integrations that will need to be rebuilt
when an endpoint changes. And when a program fails, the failure is most often located not inside a
system but between two of them: a data mapping that did not hold, a message that could not be
retried, an interface to a carrier or a supplier that worked in the demonstration and collapsed under real
volume. We say honestly that this is not a failure of any particular vendor or any particular architecture.
It is a structural feature of how enterprise software is bought, quoted, and budgeted, and it will keep
costing buyers money until they learn to price the plumbing.

~ 0, o 0,
29% ~399 30-50%
of the applications in the average

enterprise are actually integrated with
one another

more live integration flows typically
discovered than the organization's own
register contains

of IT staff time consumed by building
and testing custom integrations

The argument in brief

* The gap is structural. Applications have multiplied far faster than the connections between them,
and closing that gap is a recurring cost that no vendor quotes and few business cases carry.

* Integration is under-scoped by design. Vendors price the license, not the plumbing; buyers do
not know their own interface inventory; and the hard work, error handling and reconciliation, is
invisible in a demonstration.

Interfaces rot. An interface breaks when either endpoint changes, so integration is not a build
cost but an annuity, commonly 15 to 25 percent of the build cost every year, forever.

Supply chain integration is the hardest kind. Much of the surface faces outward, to carriers,
suppliers, and trading partners whose systems the buyer does not control and whose failures
have physical consequences.

The defense is to treat interfaces as products. Inventory them, own them, test their contracts,
and negotiate API access, versioning notice, and data egress before signing, not after.
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02 What the integration tax is

The integration tax is the full, lifetime cost of connecting a system to the rest of the business, and the
reason it deserves a name of its own is that it behaves nothing like the cost buyers actually plan for. A
license or subscription is a known number on a quote. An implementation is a scoped engagement with
a start and an end. Integration is neither. It is a set of connections that must be built once, then kept
alive indefinitely against a world that will not hold still, and it is spread across a business case in places
where nobody adds it up: a little inside the implementation estimate, a little in a middleware line item, a
little in the run-rate of the technology team, and a great deal in the unbudgeted hours that people
spend reconciling data that two systems refuse to agree on.

It helps to be concrete about what the tax is composed of. There is the design of the interface, deciding
what data moves, in what direction, at what frequency, and under what conditions. There is the
mapping, the tedious and unglamorous work of establishing that this field in one system corresponds to
that field in another, and that the codes, units, formats, and identifiers can be reliably translated. There
is the transformation logic that performs that translation. There is the error handling, which is most of
the real engineering: what happens when a message fails, when it arrives twice, when it arrives out of
order, when the receiving system is down, when a value is malformed, when a record refers to
something that does not exist on the other side. There is the monitoring that tells someone an interface
has stopped working before the business finds out from a customer. There is the reconciliation that
proves the two systems still agree. And there is the maintenance, which never ends.

The tax is invisible in the way taxes often are, which is to say it is paid in small amounts by many people
who do not think of themselves as paying it. It is paid by the analyst who exports a spreadsheet from
one system every Monday because the two systems do not talk. It is paid by the planner who does not
trust the inventory number because the warehouse system and the planning system disagree. It is paid
by the developer who spends a week fixing an interface after a vendor pushed an update. It is paid by
the organization that cannot adopt a new capability because the data it needs is trapped inside a system
that will not release it cleanly. Summed across an enterprise, these small payments are one of the
largest technology costs the business carries, and because they are never summed, they are never
managed.

Figure 1 shows the structural origin of the tax in a single picture. Application counts have grown steadily,
while the share of applications actually integrated has stayed roughly flat at under a third. Every
unintegrated application is either a data silo, which costs the business in decisions made on incomplete
information, or a manual process, which costs the business in labor, or a future integration project,
which costs the business in money. The gap between the number of systems an enterprise runs and the
number it has connected is, quite literally, the size of the bill it has not yet paid.
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Figure 1. Applications in the average enterprise against the share actually integrated. The count rises; the connection rate does not.
That gap is the unpaid bill.

A single worked example makes the abstraction concrete. Consider a mid-sized distributor running an
enterprise system, a warehouse system, a transportation system, an e-commerce platform, a customer
relationship system, and interfaces to forty carriers and two hundred trading partners. Each internal pair
that must exchange data needs an interface. Each carrier needs a connection. Each trading partner
needs a mapping. If the internal interfaces cost twenty thousand dollars each to build and twenty
percent of that to maintain annually, and the external connections cost less individually but number in
the hundreds, the organization is carrying a build cost in the high six figures and a permanent
maintenance annuity in the low-to-mid six figures per year, before anyone has bought a single new
system. Almost none of that appears as a line called integration in any budget. It appears as headcount,
as a middleware renewal, as professional services, and as the unmeasured hours of people reconciling
data by hand.

The word tax is chosen deliberately rather than as rhetoric. A tax has three properties, and integration
cost has all of them. It is compulsory: an organization that runs more than one system will pay it,
whether or not it plans to. It is levied on activity rather than on choice: the more the business does, the
more systems it runs and the more counterparties it trades with, the more it pays, so growth increases
the bill. And it is collected whether or not anyone budgets for it, which means the only question is
whether it is paid deliberately, out of a line that somebody owns, or accidentally, out of margins,
schedules, and the unrecorded hours of people working around systems that do not talk to one another.
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03 The evidence: applications outran integration

The most widely cited numbers on this subject come from an annual benchmark study of more than a
thousand technology leaders, and honesty requires an immediate caveat: that study is sponsored by an
integration vendor, which has an obvious commercial interest in the conclusion that integration is
expensive and hard. The fieldwork is conducted by an independent research firm, the sample is large,
and the figures have been consistent across many years, all of which lends weight. But a buyer should
treat them as directional indicators of a pattern rather than as precise measurements, and should note
that they are self-reported estimates by technology leaders rather than audited costs.

With that stated plainly, the findings are striking. The average organization in the most recent editions
of that benchmark runs on the order of nine hundred to a thousand applications, and has integrated
somewhere between twenty-seven and twenty-nine percent of them. Only a tiny fraction of businesses,
on the order of two percent, have integrated more than half of their application estate. Technology
teams report spending roughly thirty-six to thirty-nine percent of their time designing, building, and
testing custom integrations. Organizations self-estimate annual losses in the millions of dollars from
integration friction, and report spending millions more each year on the labor of custom integration
alone. Figure 2 sets these figures side by side.

The recurring bill for connecting systems

9.5M UsSD

6.8BM USD

4.7M USD

Figure 2. The recurring bill for connecting systems, as reported by technology leaders. Vendor-sponsored research, independently
fielded: directional, not audited.

Independent triangulation matters here, and it exists. Studies based on identity-provider telemetry,
which count the applications an organization actually manages rather than asking someone to estimate,
produce lower absolute numbers, on the order of a hundred managed applications for a typical
customer, with heavy users deploying several hundred. Software-management platforms that observe
usage directly report averages between roughly one hundred thirty and two hundred seventy-five
applications. These figures differ from one another and from the survey data because they measure
different things: managed applications versus total applications, telemetry versus self-report,
enterprises versus mid-market. What no source disputes is the direction. Application counts are rising, a
large share of applications are unmanaged or unknown to the technology function, and roughly half of
the licenses an organization pays for go unused. Every one of those unmanaged applications is a
potential integration point that nobody has inventoried.

A word is also owed to a statistic the reader will encounter and should not trust. It is frequently claimed
that eighty-four percent of integration projects fail. That figure does not come from any study of
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integration. It traces to a magazine interview about digital transformation from early 2016 and was later
mis-applied to integration by secondary writers, after which it propagated. We exclude it. The credible
independent benchmark for large technology programs is a well-known study of thousands of projects,
which found that large information technology projects run roughly forty-five percent over budget and
seven percent over time while delivering some fifty-six percent less value than predicted, and that a
meaningful share of them threaten the survival of the company that attempted them. That is the
number to reason from, and it is bad enough without embellishment.

The shadow estate deserves separate mention, because it is where the unbudgeted integrations breed.
Research from software-management platforms consistently finds that roughly half of the applications
in use at an organization are unknown to the technology function, purchased on a departmental card
and connected to whatever data they needed by whoever set them up. Each is a potential integration
point that no architecture review approved, no register records, and no maintenance plan covers. When
the underlying system changes, these connections break silently, and the business discovers the
breakage as a number that stopped updating. The unmanaged application is not merely a licensing
problem or a security problem, though it is both; it is an integration liability that the organization has
taken on without recording it.

The unused-license figure that accompanies these studies is worth pausing on, because it points at a
second, related waste. Software-management platforms consistently report that roughly half of the
licenses an organization pays for are not being used by anyone. That is a procurement problem in its
own right, but it is also an integration problem, because every one of those applications was presumably
purchased to do something, and something was presumably connected to it. An estate in which half the
licensed applications are idle is an estate carrying interfaces that serve no purpose, consuming
maintenance effort for no return, and adding to the count of things that can break. Rationalizing the
application portfolio is therefore not merely a cost-cutting exercise; it is one of the few interventions
that reduces the integration surface directly, by removing the endpoints rather than by connecting them
more cleverly.

It is worth being explicit about what the buyer should do with these figures, because the temptation is
to treat them as background color. They are not background; they are a benchmark against which to test
a proposal. When a vendor or an implementer presents a business case in which integration is a small
fraction of the program cost, the buyer now has a basis to ask why this program should be so different
from the pattern that independent and vendor research alike describe. When the answer is that the
platform has pre-built connectors, the buyer can ask which ones, covering what share of the estate,
supporting which operations. When the answer is vague, the estimate is a guess. That exchange,
conducted before signature, is worth more than any amount of diligence conducted afterward.
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04 Why integration is systematically underestimated

If the integration tax is this large, the obvious question is why it is so consistently missing from the
business case. The answer is not incompetence. It is that the structure of the buying process actively
conceals it, in at least four ways that reinforce one another.

The vendor quotes what you asked for, not what you need

A software vendor sells software. Its proposal covers a license or a subscription, and perhaps an
implementation estimate, and it is written to be comparable against competing proposals, which means
it contains what those proposals contain. Integration, in that document, appears as a line describing the
connectors that exist or a statement that the platform has an open interface. It does not appear as an
estimate of the work required to connect this specific system to this specific buyer's specific estate,
because the vendor does not know that estate and is not being paid to find out. The plumbing is, from
the vendor's point of view, correctly regarded as somebody else's problem, and the somebody is the
buyer.

The buyer does not know its own interface inventory

This is the more uncomfortable half of the explanation, and Figure 3 illustrates it. Practitioners who
migrate organizations off legacy middleware report, with striking consistency, that they discover
substantially more live integration flows than the organization's own register contains, commonly thirty
to fifty percent more. The extra flows are undocumented batch jobs written years ago by someone who
has left, spreadsheets that pull directly from a production database, informal feeds that a business team
set up without telling anyone, and consumers of data that nobody knew were consuming it. A buyer
cannot budget for connections it does not know exist, which means that a large share of the integration
cost of any program is unbudgeted before the program even starts, not because the estimate was wrong
but because the estimate was made against an incomplete map.

The interface inventory is always incomplete

Documented
interfaces

Figure 3. The interface inventory is always incomplete. The register shows the documented interfaces; decommissioning reveals the rest.

The cost is spread across line items that nobody totals

Integration cost does not sit in one place. Some of it is inside the systems-integrator fee, which
independent research commonly puts at forty to sixty percent of implementation cost, and
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implementation itself commonly runs one to three times the software license. Some of itis a
middleware or integration-platform license, a separate purchase with its own annual fee. Some of it is in
additional environments, sandbox and testing, that carry their own charges. Some is in the connectors
that turn out not to exist and must be built. And a great deal of it is in the ongoing run-rate of the
technology team, where it is never labeled as integration at all. Figure 4 shows an illustrative
composition of where the money in a program actually goes, and the point of the picture is not the
precision of any slice but the size of the two slices, integration and data, that the vendor's quote does
not contain.

The line item that is never in the quote

! -
32%

the program |5 plumb
Integration plus data

Figure 4. An illustrative composition of program cost. The integration and data slices are the ones absent from the vendor quote and,
usually, from the business case.

The hard part is invisible in a demonstration

A demonstration of an integration shows a record moving cleanly from one system to another. That is
the easy part, and it is roughly ten percent of the work. The other ninety percent is what happens when
the record is malformed, when it arrives twice, when the receiving system is unavailable, when a field
contains a value the mapping did not anticipate, when two systems disagree about which record is
authoritative. None of that is visible in a demonstration, and because it is not visible, it is not estimated,
and because it is not estimated, the project discovers it late, at the worst possible moment, when the
schedule has already been committed.

There is a fifth reason, and it is organizational rather than commercial. Integration sits between things,
and organizations are structured around things. There is an owner for the enterprise system and an
owner for the warehouse system, and there is no owner for the connection between them. When the
connection is built, it is built by whichever project happened to need it, and when that project ends, the
connection is left behind with no home. Ask who is accountable for the interface between two systems
owned by two teams and the answer, in most organizations, is a pause. That pause is the reason
integration is underfunded: not because anyone decided it was unimportant, but because organizational
charts have boxes and integration lives on the lines between them.

A fair reading requires acknowledging what the pre-built-connector market has truly achieved, because
the picture is not uniformly bleak. For standard connections between common cloud applications,
modern integration platforms have meaningfully reduced the cost and time of building an interface, and
the connector libraries are real: an organization connecting a common customer relationship system to
a common finance system today does far less bespoke work than it would have a decade ago. That
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progress is worth acknowledging and worth buying. What it does not touch is the part of the estate
where supply chain lives: the high-volume, real-time, legacy-protocol, external-counterparty
connections that no connector library covers, because each one is a bilateral relationship with a partner
whose systems are their own. The connector market has lowered the cost of the easy half and left the
hard half where it was.

The distinction between a strategic connection and an incidental one is worth drawing, because not
every interface deserves the same treatment. Some connections carry the business: the order flowing
from the commerce platform to the enterprise system, the shipment confirmation flowing back from
the warehouse, the tender going out to the carrier. These are load-bearing, and they justify contract
testing, monitoring, reconciliation, and a named owner. Others are peripheral: a nightly extract feeding
a reporting tool, a convenience feed to a departmental spreadsheet. These do not justify the same
investment, and treating them as though they did is how integration governance acquires a reputation
for bureaucracy. A sensible regime tiers its interfaces by consequence and applies its discipline where
failure actually costs something, which is both cheaper and more likely to be followed.

Rate limits deserve a specific warning, because they are the constraint most commonly discovered too
late. Every modern interface imposes a limit on how many requests it will accept in a given period, and
those limits are often absent from the sales conversation and present only in the technical
documentation, if anywhere. An integration designed without regard to the limit works perfectly in
testing, at low volume, and then fails on the first busy day, when the volume exceeds what the endpoint
will accept and requests begin to be rejected. Redesigning around a rate limit after the fact is expensive,
because it usually means changing the pattern of the integration from real-time to batched, or
introducing queuing and back-pressure that were never scoped. Asking for the published rate limits
before signature costs nothing and prevents an entire category of late, expensive surprise.
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05 The combinatorial math of point to point

There is a piece of arithmetic that explains, better than any anecdote, why integration cost grows faster
than the estate that produces it, and every executive who approves a technology budget should be able
to do it on the back of an envelope. If an organization connects its systems directly to one another, each
pair that must exchange data needs its own connection. The number of possible pairs among a set of
systems is not the number of systems; it is the number of systems multiplied by one less than itself,
divided by two. Ten systems can require up to forty-five connections. Twenty systems can require up to
one hundred ninety. Figure 5 plots the curve.

Why point-to-point integration collapses under its own weight

300 - m—Foink to point: nin-1K2 conne: 5
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Figure 5. Point-to-point connections grow with the square of the estate; a hub or event backbone grows linearly. This is the whole
architectural argument in one line.

Real organizations never build every possible pair, so the theoretical maximum overstates the count. But
the shape of the curve is what matters, and it is unforgiving: every new system added to a point-to-point
estate can require connections to many of the systems already there, so the marginal cost of the
eleventh system is higher than the marginal cost of the third, and the marginal cost of the twenty-first is
higher still. This is why integration budgets that were adequate for years suddenly are not. Nothing
changed except that the estate crossed the point where the curve turns steeply upward, and an
approach that was reasonable at five systems became untenable at twenty without anyone making a
decision.

The practical consequence is a working rule that a technology leader can apply immediately. Below a
handful of systems, point-to-point integration is defensible: it is simple, it is fast, and the connections
are few enough to keep in one person's head. Above roughly a dozen or twenty, it is not defensible,
because the number of connections, and therefore the number of things that can break and the number
of things that must be maintained, has grown beyond what any team can hold. At that point the
organization must move to an architecture in which each system connects to a shared backbone rather
than to every other system, which reduces the count from the square of the estate to something close
to the estate itself. The decision is not aesthetic. It is arithmetic.

This same arithmetic is why the tangle is so hard to escape once it exists. An organization that has
accumulated a hundred point-to-point interfaces cannot simply declare a new architecture, because
those hundred interfaces are load-bearing: the business runs on them. Migrating to a backbone means
rebuilding them one at a time while they continue to operate, which is real work with a real bill, and the
temptation to defer it is enormous. Deferral is how estates reach the state in which nobody knows how

Independent, vendor-neutral research - Supply Chain Research Page 11



Supply Chain Research The Integration Tax

many interfaces there are, which returns us to the incomplete register of the previous section. The
tangle compounds, and every year of deferral makes the eventual untangling more expensive.

Escaping an existing tangle is possible, and the method is the same incremental discipline that governs
any modernization of a load-bearing estate. The organization introduces the backbone alongside the
existing connections rather than instead of them, moves one interface at a time onto it, verifies that the
new path reproduces the behavior of the old one, and retires the direct connection only once the
replacement is proven. Over time the count of point-to-point connections falls while the backbone
grows, and the business is never asked to bet on a single cutover. This is slower than declaring a new
architecture and faster than the alternative of continuing to add connections to a tangle that is already
beyond anyone's comprehension. The cost of the migration is real, and it is smaller every year it is
started earlier.

One further arithmetic point belongs here, because it is what turns the curve from an abstraction into a
budget. Every connection on that curve is not merely a build; it is a build plus a permanent maintenance
obligation, as the next sections describe. So the combinatorial growth applies not only to the one-time
cost of construction but to the recurring cost of upkeep, which means an estate that has doubled its
systems has more than doubled its annual integration run-rate. This is the mechanism by which
technology budgets that grew predictably for years suddenly begin to grow faster than the business, and
by which a technology leader finds an increasing share of the team's capacity consumed by maintaining
connections rather than delivering anything new. The curve does not only describe a construction
problem. It describes the shape of a run-rate.

The organizational fix that follows from all of this is unglamorous and effective. Somebody, by name,
must own the integration estate as a whole: not any individual interface, which will always belong to a
project, but the estate, the register, the standards, the architecture, and the annual bill. Where that role
exists, the questions this article poses have answers, and the answers get better every year. Where it
does not, the estate accumulates connections the way an attic accumulates boxes, and the organization
discovers what is in it only when it is forced to move.
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06 The demonstration interface and the production interface

The gap between an integration that works in a demonstration and one that works in production is the
single most expensive misunderstanding in enterprise software buying, and it is worth walking through
in detail, because the detail is where the money is.

A demonstration integration moves one clean record, in one direction, between two cooperative
systems, on a good day. A production integration must handle everything else. It must be idempotent,
which is a technical word for a simple and vital property: if the same message is delivered twice,
because a network hiccup caused a retry, the receiving system must not create two orders. It must have
a retry policy that distinguishes between a failure worth retrying, such as a system that is momentarily
unavailable, and a failure that will never succeed, such as a malformed record, and it must not retry the
latter forever. It must have somewhere to put the messages that cannot be processed, an exception
gueue, and someone whose job it is to look at that queue, because a queue that nobody watches is a
silent failure. It must handle out-of-order arrival, because messages do not always arrive in the order
they were sent. It must reconcile, so that somebody can prove that the two systems still agree about the
same set of facts. And it must be monitored, so that when it stops working, the organization learns it
from an alert rather than from an angry customer.

None of this is exotic engineering. It is ordinary, careful, unglamorous work, and it is the great majority
of what a real integration consists of. The problem is that it is entirely invisible during evaluation. The
buyer sees the record move and concludes that the integration exists. The vendor, not being asked, does
not volunteer that the demonstration ran on prepared data through a cooperative endpoint with no
error paths implemented. The estimate is made against the visible ten percent, and the invisible ninety
percent arrives later as an overrun, at which point it is attributed to scope creep rather than to an
estimate that was never right.

The defense is a proof of concept designed to be difficult rather than a demonstration designed to be
smooth. A buyer should insist on running the integration against its own data, including its worst data:
the records with missing fields, the duplicate identifiers, the legacy codes that were never cleaned up,
the volumes that occur on the busiest day of the year rather than the average day. It should deliberately
break things: take the receiving system offline mid-transfer and observe what happens; send the same
message twice and see whether two orders appear; feed in a malformed record and find out whether it
lands in an exception queue or vanishes. What the buyer learns from that exercise is not whether the
integration can work, which was never in doubt, but what it costs to make it work reliably, which is the
number the business case actually needs.

Volume is the dimension of production that demonstrations most reliably conceal, and in supply chain it
is decisive. An error rate of one in a thousand sounds tolerable and is tolerable in a system that
processes a thousand transactions a day, where it produces one exception for someone to handle. The
same error rate in a system processing a hundred thousand transactions a day produces a hundred
exceptions a day, which is a full-time job that nobody has hired for, and which will therefore not get
done, which means the exceptions accumulate and the two systems drift apart until somebody notices
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that the inventory numbers have been wrong for a month. Testing an interface at average volume tells
the buyer almost nothing. Testing it at peak volume, on the busiest day of the year, is the test that
reveals whether the organization has bought an integration or a future incident.

Reconciliation deserves elevation from a bullet point to a principle, because it is what separates an
integration a business can trust from one it merely operates. Two systems connected by an interface
will, over time, disagree. Messages are lost, exceptions are handled inconsistently, manual corrections
are made on one side and not the other, and the drift accumulates silently. A reconciliation process,
running on a schedule, comparing the two systems on a defined set of facts and reporting the
differences, is the only mechanism that surfaces the drift before it becomes material. Organizations that
do not reconcile do not have fewer discrepancies; they have the same discrepancies and no knowledge
of them, and they discover the accumulated total during an audit, a physical count, or a customer
complaint, at which point the cost of correction is far higher than the cost of the reconciliation would
have been.
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07 Integration debt: why interfaces rot

An interface is not a thing you build. It is a relationship you maintain, and like any relationship it requires
attention indefinitely or it decays. This is the property that most decisively distinguishes integration cost
from the one-time costs that business cases are built to handle, and it is the reason integration should
be modeled as an annuity rather than a purchase.

The mechanism of decay is simple: an interface sits between two systems, and it breaks when either of
them changes. A vendor releases a new version of its application programming interface and deprecates
the old one. A field that used to be optional becomes required. A code list gains a value the mapping
does not recognize. A schema changes. A carrier updates its message format. A trading partner switches
to a new platform. None of these events is anybody's fault, and all of them are inevitable, and every one
of them requires someone to go and repair an interface that was working perfectly the day before.
Multiply by the number of interfaces in the estate, and by the number of endpoints outside the
organization's control, and the maintenance burden is continuous.

Industry planning ranges put the annual maintenance of an interface at roughly fifteen to twenty-five
percent of its build cost, higher where technical debt is significant or where regulatory change is
frequent, and supply chain sits toward the high end of that range precisely because so many of its
endpoints are external and change on schedules the buyer does not set. Figure 6 works the arithmetic
for a single interface. A build that costs twenty thousand dollars, carrying maintenance at twenty
percent per year, has cost roughly fifty thousand dollars by the end of its fifth year. The build was under
half the total. Now multiply by the dozens or hundreds of interfaces an enterprise actually runs, and the
annuity becomes one of the largest recurring items in the technology budget, sitting unlabeled inside
the run-rate of the team.

One interface, five years: the build is the smaller half

Figure 6. One interface over five years. The build is the smaller half of the cost, and the maintenance never stops. Multiply by the size of
the estate.
Integration debt is the accumulated stock of interfaces that are out of date, undocumented, untested,
or running on deprecated versions, and it behaves exactly like financial debt: it accrues interest, it
constrains future choices, and it eventually forces a decision at a moment the organization did not
choose. The organization that has not tracked which of its interfaces run on an application programming
interface version that the vendor has announced it will retire is carrying a liability it cannot see, and it
will discover the liability on the day the version is retired. Tracking integration debt explicitly, as a
register of interfaces with owners, versions, test coverage, and known deprecations, is unglamorous and
is one of the highest-return governance practices available to a technology function.

Independent, vendor-neutral research - Supply Chain Research Page 15



Supply Chain Research The Integration Tax

There is an organizational dimension to the rot that is worth stating plainly, because it is the reason so
much of it goes unaddressed. An interface sits between two systems, which usually means it sits
between two teams, and sometimes between two vendors. Neither owns it. It is not in anyone's budget,
it is not on anyone's roadmap, and it is not in anyone's on-call rotation. It was built by someone who has
since moved on, and its logic lives in code that nobody has read in three years. This is the orphan-
interface problem, and it is the single most common reason that integration debt accumulates: not that
the organization decided to defer the maintenance, but that nobody was ever responsible for doing it.

The interface-version problem deserves a specific note, because it is the most predictable and least-
managed source of breakage. Software vendors publish versioned interfaces and periodically retire old
versions, usually with notice, and the notice usually arrives by email to an address that belongs to
somebody who has left. An organization that does not maintain a register of which of its interfaces
depend on which vendor interface versions cannot answer the simplest and most important question in
this domain: what will break, and when. That register costs almost nothing to maintain and prevents the
class of failure in which a business discovers, on a Tuesday morning, that a carrier stopped accepting its
messages because a version it depended on was retired according to a schedule that was published a
year earlier.

Observability is the second discipline that separates managed estates from unmanaged ones, and it is
closely related. An organization should be able to answer, at any moment, which of its interfaces are
running, what their throughput and error rates are, how long messages are taking, and how deep the
exception queues have grown. Most organizations cannot answer any of those questions, which means
that an interface can degrade for weeks before anyone notices, and that when something does break,
the diagnosis begins with someone asking which systems are even involved. Instrumenting the
connective tissue is cheap relative to the cost of a single undetected failure, and it converts integration
from a black box that occasionally emits a crisis into an operable part of the estate.

What all of this implies for the business case is a different model of the cost, and it is worth stating in
the form a finance function can use. An interface should be modeled as a capital build plus a five-to-ten-
year operating annuity at fifteen to twenty-five percent of build per year, multiplied by the number of
interfaces the program will create, plus the platform or middleware license required to run them, plus a
contingency for the interfaces that the discovery exercise will find and the register did not contain. A
business case built on that model will produce a larger number than the one the vendor's quote implies,
and it will be a number the organization can actually deliver against, which is the only property of an
estimate that ultimately matters.

Contract testing deserves one more sentence than a bullet allows, because it is the practice with the
best ratio of cost to consequence in this entire discipline. The idea is simple: for every interface, write an
automated test that asserts the agreed shape of the data flowing across it, and run that test whenever
either side changes. When a vendor introduces a breaking change, or a developer alters a field, the test
fails immediately, in a build, in front of an engineer who can fix it. Without it, the same breaking change
fails silently in production, and the organization learns about it when a customer calls. The difference
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between those two outcomes is enormous, and the difference in cost between the two practices is close
to nothing.
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08 The architectural landscape

Executives are not required to choose an integration architecture, but they are required to fund one,

and a funding decision made without understanding the options is a decision made by whoever wrote

the proposal. What follows is a vendor-neutral account of the main approaches, with their honest

limitations, so that a leader can interrogate a recommendation rather than accept it. Figure 7

summarizes the trade-off that governs all of them: capability and operational complexity move together,
and there is no option that is both powerful and free to run.

No architecture is free: capability and complexity move together

W Scales with the estate

High - - Operational complexity to run

el
Lew

Peint to point Hub and spoke | ESB Fans Event driven | streaming AP l2d

Figure 7. The governing trade-off. Architectures that scale better with the estate are harder to operate. Nothing here is free.

Point to point. Direct connections between pairs of systems. Simple, fast, and appropriate for a
handful of stable connections. Fails on the arithmetic of the previous section: it does not scale, and it
produces the tangle that later has to be untangled.

Hub and spoke, or the enterprise service bus. Every system connects to a central bus that routes
and transforms messages, reducing the connection count from the square of the estate to roughly
the estate itself. Dominant for many years and still sound in principle. Limitations: the hub is a
bottleneck and a single point of failure, it demands specialist skills, and the older products are poorly
suited to modern cloud interfaces.

Integration platform as a service. A cloud-hosted platform with pre-built connectors and low-code
tooling. Real strengths: rapid connection to common cloud applications, less infrastructure to
operate, accessible to people who are not integration specialists. Real limitations: cost scales with
usage under per-connector, per-message, or per-endpoint pricing, and the buyer becomes
dependent on the vendor's connector library. The characteristic failure is lifting an existing point-to-
point tangle onto an expensive platform without re-architecting it, which purchases a more costly
runtime for the same spaghetti.

Event driven and streaming. Systems publish events; other systems subscribe. Strong decoupling,
high throughput, the ability to replay history, and the best fit for real-time supply chain use. The
honest limitation is operational: running a streaming platform well is a genuine engineering
discipline, and an organization without that capability will find the complexity is not free.

Application-programming-interface-led connectivity. Reusable, layered interfaces designed for
reuse across many consumers. Excellent when governed. The limitation is that it requires the
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governance: without a competency center enforcing reuse, teams build redundant interfaces and
reproduce point-to-point behavior at a considerably higher licensing cost.

The pattern across all five is that the architectures which scale best are the ones that demand the most
operational maturity, and the honest guidance is therefore situational rather than dogmatic. A small
estate with a stable set of connections does not need an event backbone and should not buy one. A
large estate with many external counterparties and real-time requirements cannot survive on point-to-
point and must invest in the backbone and in the skills to run it. What no organization should do is buy a
modern platform, deploy it as a more expensive way to run the same tangled connections, and record
the purchase as a modernization.

The approaches compared

The table below sets the approaches side by side on the dimensions that determine cost and risk. Read
it as a map of trade-offs rather than a ranking, because the right answer depends on the size of the
estate and the maturity of the team that must run it.

Approach Scales with the estate ‘ Cost model ‘ Where it fails

Low to start, high to

Point to point Poorly: n(n-1)/2 S Beyond a handful of systems

! P y:n(n-1)/ maintain y ! Y

Hub and spoke / ESB Well: roughly n Licensed plus specialist staff Hub becomes a bottleneck

iPaas Well, if governed Per coT\nector, message, or Spag_hetu lifted onto a costlier
endpoint runtime

Event driven Best Infr?strut_:ture _plus Teams_ thhout the operating
engineering skill capability

API led Well, if governed Platform plus a competency  Reuse without governance
center becomes redundancy
Network f | -

EDI (external) Per trading partner etwork fees plus per Long tail of small partners

partner mapping
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09 EDI and the supply chain integration surface

Supply chain integration is harder than most enterprise integration, and the reason is visible in Figure 8:
a large share of the integration surface faces outward. A finance system integrates mostly with other
systems the company owns. A supply chain integrates with carriers, suppliers, customers, three-party
logistics providers, customs authorities, marketplaces, and telematics providers, none of whose systems
the buyer controls and none of whose change schedules the buyer sets. The buyer owns one end of the
connection and negotiates for the other.

The supply chain integration surface

o

Figure 8. The supply chain integration surface. Much of it faces outward, to counterparties whose systems the buyer does not control.

Four properties make this surface uniquely demanding. The counterparties are numerous and
heterogeneous, so an organization does not build one carrier interface, it builds many, and onboards
new ones continuously. The timing requirements are tight: a load tender that is not answered promptly
is a load lost, and a status message that arrives an hour late is a status message that no longer matters.
The volumes are high, which means that an error rate tolerable in a low-volume system produces an
unmanageable stream of exceptions in a high-volume one. And the consequences are physical: when a
finance interface fails, a report is wrong, and when a warehouse interface fails, a truck is not loaded, a
shipment is not made, and a customer does not receive goods. The blast radius of a supply chain
integration failure is measured in freight, not in spreadsheets.

Electronic data interchange will not die

Any honest account of supply chain integration must reckon with electronic data interchange, the
standardized message formats that still carry the overwhelming majority of business-to-business supply
chain transactions. It is fashionable in technology circles to treat it as a relic. It is not a relic; it is
infrastructure. It persists because it is truly standardized, because the large trading partners have all
implemented it, because it is reliable for high-volume, compliance-heavy documents like purchase
orders, invoices, and advance shipping notices, and because the cost of the entire ecosystem
abandoning it exceeds any benefit anyone would gain. A buyer who plans a supply chain architecture on
the assumption that this format is going away is planning on a false premise.

Its costs, however, are real and recurring, and they belong in the business case. There is the network or
secure-transmission infrastructure that carries the messages. There is the per-partner mapping, because
although the standard is a standard, every trading partner implements it with its own conventions, its
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own required fields, and its own quirks, which means each partner requires its own mapping work. And
there is onboarding, which is slow: vendor sources consistently report that bringing a single new trading
partner live takes something on the order of a week to ten days of mapping effort inside a six-to-twelve-
week end-to-end process, at a per-partner cost commonly quoted in the hundreds to low thousands of
dollars annually. Those figures are vendor-sourced and should be treated as directional, but they are
consistent across competing providers, which lends them weight. Multiply by the number of trading
partners an organization onboards each year, and partner onboarding becomes a permanent operating
cost rather than a project.

The mature position is not to choose between the old standard and modern interfaces but to run both
deliberately. Established high-volume partners exchanging structured documents are well served by the
standard. Real-time visibility, dynamic routing, exception handling, and the long tail of smaller partners
who cannot support the standard are better served by modern application programming interfaces. An
architecture that supports both, and a business case that funds both, reflects the reality of the trading
network as it actually exists rather than as a technology strategy deck would prefer it to be.

A worked example shows how quickly external onboarding becomes a permanent cost line. Suppose an
organization brings on sixty new trading partners in a year, a modest number for a growing distributor.
At roughly a week to ten days of mapping effort per partner, that is somewhere between sixty and one
hundred twenty person-weeks of work, which is one to two full-time people doing nothing but
onboarding, every year, forever. Add the annual per-partner network and maintenance charges, and the
arithmetic produces a standing operating cost that no software business case contains and that grows in
direct proportion to commercial success. The organizations that manage this well treat partner
onboarding as a productized, measured operation with a cost per partner and a cycle time, rather than
as an unbounded task absorbed by whoever is available.

The single-vendor suite is offered as the escape from all of this, and the claim deserves a fair hearing
and an honest verdict. The argument is that a suite is pre-integrated, so the buyer avoids the tax
entirely. The fair part is real: a suite does reduce internal integration cost, because the modules were
designed to work together, and it gives the buyer one accountable party rather than several pointing at
one another. The unfair part is the word pre-integrated, which is frequently oversold, because many
suite modules were acquired rather than built and still require substantial integration effort that the
buyer discovers only after signing. And the decisive part is that no suite integrates the buyer to the
outside world. The carriers, the suppliers, the three-party logistics providers, the customs authorities,
and the marketplaces will never all run on one vendor's instance, which means the outward-facing half
of the surface, the harder half, remains exactly as it was. A suite can reduce the internal tax. It cannot
abolish the external one, and a buyer told otherwise is being sold a myth.
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10 Master data: the substrate beneath every interface

There is a failure mode that looks like an integration problem, is diagnosed as an integration problem, is
funded as an integration problem, and is in fact a data problem, and it is worth isolating because
organizations spend enormous sums attacking the wrong layer. Moving data through a pipe is
straightforward. The pipe fails when the data at one end does not mean the same thing as the data at
the other.

Master data is the definitive record of the entities every system depends on: customers, products,
suppliers, locations, assets. In a fragmented estate these records diverge. The same customer exists
three times with three spellings and three identifiers. The same product carries different codes in the
enterprise system, the warehouse system, and the e-commerce catalog, and different units of measure
in each. A supplier is a legal entity in one system and a shipping address in another. When two such
systems are connected, the interface does not fail loudly; it succeeds in transmitting records that quietly
do not reconcile, and the organization spends the next several years discovering the consequences in
the form of numbers that do not add up, forecasts built on double-counted demand, and inventory
positions that nobody trusts.

The research on how organizations manage this is not encouraging. Studies of master data management
find that only a small minority of programs are funded as enterprise-wide strategic initiatives, that a
clear majority of organizations have no well-defined process for integrating new data sources with
existing ones, that fewer than a third have master data fully integrated both upstream and downstream,
and that a large majority of organizations lose a day or more each week to resolving master data quality
problems. Analysts have been cited as estimating that around three-quarters of master data
management programs fail to meet their business objectives, a figure that should be read as directional
but that is consistent with the rest of the picture. The discipline is unglamorous, it produces no visible
feature, and it is therefore chronically underfunded relative to its importance.

The practical guidance follows directly. Before integrating two systems, establish what the shared
entities are and which system is authoritative for each. Adopt a canonical model, a single agreed
vocabulary that every system maps to once, rather than allowing each system to map bilaterally to every
other, which reproduces the combinatorial problem at the semantic layer. Fund master data as a
program with an owner, not as a task inside an implementation. And sequence the work correctly:
cleansing the data before the migration is expensive, and cleansing it after the migration is far more
expensive, because by then the bad data has propagated into every system downstream and into every
decision the organization made on the strength of it.

The canonical model is worth one concrete illustration, because it is the least understood of the high-
leverage practices. Without one, connecting five systems that each describe a product differently
requires each system to be taught how every other system describes a product, which is the
combinatorial problem again, now at the semantic layer, and it means a change to any one system's
product definition requires changes to every mapping that touches it. With a canonical model, each
system maps once to a shared definition of a product, and a change to one system's internal definition
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requires changing exactly one mapping, its own. The work is not eliminated; it is made linear rather than
guadratic, and it is made local rather than global. That is the entire value proposition, and it is why the
canonical model repays its cost quickly in any estate of meaningful size.

The sequencing point about data deserves one further emphasis, because it is where the largest single
avoidable cost in these programs sits. Cleansing master data before a migration is a bounded, plannable
exercise conducted against a known set of records. Cleansing it after a migration is an unbounded
exercise conducted against a live system, with the bad data already propagated into every downstream
consumer and into every decision made since go-live. The multiplier between the two is not a factor of
two; practitioners describe an order of magnitude, and the widely quoted rule of thumb in data-quality
circles, that it costs one unit to verify a record at entry, ten to clean it later, and one hundred to live with
it, captures the shape of the problem even if the exact numbers are directional. The organization that
funds data work early is not being cautious. It is being cheap.
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11 What integration failure actually costs

The argument to this point has been about money quietly leaking. It is worth being concrete about what
happens when integration fails loudly, because the documented cases are severe, and because they
demonstrate that this is an operational risk rather than a budgeting inconvenience. Figure 9 collects the
reported figures.

When the ing fails, the busi stops
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Figure 9. Reported costs from three well-documented cases in which the connections, not the software, were substantially at fault. The
figures mix different quantities and are not directly comparable.
The cosmetics company Revlon provides the clearest disclosure, because the consequences were
material enough to require reporting to investors. Following its acquisition of another cosmetics
business, the company deployed a new enterprise platform at a major manufacturing facility, and the
deployment disrupted its ability to ship. In its annual filing for 2018 the company disclosed that it had
been unable to fulfill product shipments representing approximately sixty-four million dollars of net
sales during the year, and that it had incurred approximately fifty-three and a half million dollars of
incremental charges as a result. It reported a substantial fourth-quarter net loss and faced shareholder
litigation. Contemporaneous analyses attribute the disruption substantially to the difficulty of
integrating the acquired business and to inadequate end-to-end testing of the connections, which is to
say that the systems worked and the seams did not.

The grocery retailer Lidl offers the most expensive illustration of the data-and-interface trap. It spent
something on the order of seven years and roughly half a billion euros attempting to replace its
inventory system, and ultimately abandoned the effort and reverted to its legacy estate. The root cause
most often cited is instructive for this article: the company insisted on preserving a legacy convention
for valuing inventory rather than adopting the standard the new system used, which forced
customization that cascaded through every interface and every downstream integration until the
complexity became unmanageable. The system was capable. The insistence on bending it to a legacy
data model was what made the integration impossible.

The brewer MillerCoors provides the legal record. In 2017 it filed suit against its systems integrator in
federal court over a troubled enterprise deployment intended to consolidate its supply chain, seeking
damages in excess of one hundred million dollars and alleging, among other things, defects that
surfaced at go-live. The integrator counterclaimed and the matter was later settled. The specifics of the
dispute are less instructive than its existence: these programs are large enough, and their integration
risk is material enough, that failure ends in litigation between sophisticated parties, which is a
reasonable proxy for how much money is at stake in getting the connections right.
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The common thread across all three is worth stating explicitly, because it is the thesis of this article in
case-study form. In none of them was the core software incapable. The platforms involved are proven,
are used successfully by many organizations, and were not the point of failure. What failed was the
connective tissue: the integration of an acquired business, the mapping of a legacy data convention, the
interfaces that had not been tested end to end at volume. The money was spent on the systems and lost
in the seams.

It is worth drawing the through-line from these cases to the practices this article recommends, because
each failure maps to a specific defense. The cosmetics company's disruption maps to end-to-end testing
at volume before go-live and to treating the integration of an acquired estate as a program in its own
right. The retailer's abandonment maps to the customization decision: adopting the standard process
where the organization has no real differentiation to protect, rather than bending the system to a legacy
data convention until the interfaces become unmanageable. The brewer's litigation maps to ownership:
keeping the critical integration decisions with the business rather than deferring them to an
implementer whose incentives differ. None of these defenses is exotic. All of them are cheaper than the
failures they prevent by several orders of magnitude.

It is worth pausing on why the connections, rather than the systems, are where these programs break,
because the pattern is not accidental. A system is tested by its vendor against thousands of customers
and is therefore hardened by exposure. A connection is built once, for one buyer, against one specific
counterparty, and is tested only as much as that buyer's schedule allowed. The system arrives mature;
the interface arrives newborn. And the interface is precisely the component whose failure has the
widest blast radius, because it sits on the path between the business and its ability to ship, bill, or
replenish. A rational allocation of testing effort would put most of it on the connections and least of it
on the platform. Almost every program does the opposite.

A brief word on litigation is warranted, because it changes how a buyer should think about the
integrator relationship. When these programs fail badly, the parties end up in court, and the discovery
process in such cases makes public what is normally private: who promised what, who tested what, and
who decided to compress the schedule. A buyer negotiating with an implementer should assume that
every representation made about integration effort, connector coverage, and testing scope may one day
be read aloud, and should therefore insist that those representations appear in the contract rather than
in a slide. The exercise is not adversarial. It is the ordinary discipline of writing down what was agreed,
and it has the useful side effect of causing both parties to think harder about whether the estimate is
real.
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12 Do Al agents change the calculus?

A new claim has entered the market and deserves examination on its merits: that emerging standards
for connecting artificial intelligence agents to tools and data will dissolve the integration problem. The
claim is not empty, and it is not the whole truth, and a buyer needs to be able to tell which part is which.

The substance is real. A standardized protocol for how an agent discovers and calls the tools and data
sources available to it does address a genuine combinatorial problem. Without a standard, connecting a
number of agents to a number of tools requires bespoke work for each pairing, which is the same
guadratic curve examined in section five. With a standard, each tool exposes itself once and each agent
speaks the protocol once, and the effort becomes roughly linear in the number of participants rather
than quadratic. That is a meaningful improvement, it is the reason the approach has been adopted
quickly, and an organization building agentic capability should prefer standardized connectivity to
bespoke connectors for exactly this reason.

The overstatement is equally real, and it takes three forms. First, a protocol for agent-to-tool
connectivity rides on top of the underlying interfaces; it standardizes how an agent asks, but something
still has to answer, and that something is the same application programming interface, with the same
rate limits, the same authentication, the same versioning, and the same tendency to break when the
endpoint changes. The protocol relocates the work; it does not remove it. Second, it inherits every data
problem beneath it: an agent that queries a system whose master data is inconsistent receives
inconsistent answers, and does so with more confidence and less human review than the analyst it
replaced. Third, it expands the security and governance surface, because a proliferation of connectors,
many of them community-built, is a proliferation of ways into the organization's systems, and the
governance standards for this are immature.

The industry's own survey data supports the skeptical reading. In recent benchmark research a large
majority of technology leaders warned that without proper integration, agents add more complexity
than value, and roughly half reported that the agents they had deployed were operating in isolated silos,
cut off from the systems that would make them useful. That is the integration tax reappearing in a new
costume. The sober conclusion is that agent connectivity standards are a genuine convenience that
reduces bespoke connector work at the agent layer, and that they leave the underlying integration
estate, the interfaces, the data quality, the governance, exactly as it was. An organization that has not
paid its integration tax will not escape it by adopting agents; it will simply meet the bill again, in a new
place, with less time to prepare.

The governance question raised by agent connectivity deserves a direct answer, because it will arrive on
technology agendas quickly. An organization adopting agentic capability should apply to its agent
connectors exactly the discipline it should already be applying to its interfaces: a register of what is
connected to what, a named owner for each connection, a review of what data each connector can
reach and what actions it can take, and an explicit decision about which connectors are trusted. The
temptation will be to let connectors proliferate because they are easy to add, which is precisely the
dynamic that produced the unmanaged application estate in the first place. An organization that repeats
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that mistake at the agent layer will find that it has built, in eighteen months, a shadow integration estate
with far greater reach and far less oversight than the one it spent a decade failing to control.

A parallel is worth drawing to the last technology wave, because the lesson was available and was not
learned. When cloud applications became easy to buy, organizations acquired them faster than they
governed them, and the result was the unmanaged estate this article has described: hundreds of
applications, half of them unknown to the technology function, connected by interfaces nobody
registered. Agent connectivity is now easy to add in exactly the same way, and it will proliferate for
exactly the same reasons, driven by teams solving local problems with tools that are one click away. The
organizations that emerge from this wave in good order will be the ones that decided, early and
unfashionably, that ease of connection is not a reason to skip the register. The rest will spend the
following decade untangling what they built this year.

Independent, vendor-neutral research - Supply Chain Research Page 27



Supply Chain Research The Integration Tax

13 What good looks like

The constructive half of this argument is that the integration tax, unlike a real tax, can be substantially
reduced by organizations that decide to manage it. The practices below are neither exotic nor expensive
relative to what they save, and the reason so few organizations follow them is not that they are difficult
but that nobody owns the problem they solve.

1. Inventory the interfaces. You cannot manage what you cannot see, and the register is always
incomplete. Fund a genuine discovery exercise, expect to find substantially more live flows than are
documented, and maintain the inventory afterward as a living register with owners, versions, and
dependencies.

2. Adopt a canonical data model. Have every system map once to a shared vocabulary rather than
bilaterally to every other system. This converts the combinatorial mapping problem into a linear one
and is the single highest-leverage architectural decision available at the data layer.

3. Decouple with interfaces and events. Expose functions and data through stable, versioned interfaces
so that either endpoint can change behind a contract without breaking the other. Where timing
matters, publish events rather than wiring systems directly together, so that a new consumer can be
added without touching the producer.

4. Test the contracts, automatically. Contract testing means an automated test that fails the moment
either side of an interface violates the agreed schema. It is the mechanism that turns a breaking change
from a production incident discovered by a customer into a build failure discovered by an engineer, and
it is the cheapest insurance in the entire discipline.

5. Buy connectors before building them. A mature pre-built connector, maintained by a vendor with an
interest in keeping it working, is almost always cheaper over five years than a custom interface
maintained by whoever has not yet left the team. Validate the depth of the connector, not merely its
existence on a list.

6. Give every interface an owner. Treat integrations as products with named owners, backlogs, and on-
call responsibility, rather than as projects that end at go-live. The orphan interface is the root of
integration debt, and assigning ownership is the intervention that prevents it.

7. Establish a competency center before the tenth integration, not the hundredth. A small central
function that sets standards, enforces reuse, and curates the connector library is what prevents an
integration platform from becoming an expensive way to run the same tangle. Without it, teams build
redundantly and the licensing cost rises without the estate improving.

None of these requires a large budget. All of them require someone to be accountable for the
connective tissue of the enterprise as a thing in itself, rather than as an unowned residue of everyone
else's projects. That accountability is the actual intervention; the practices follow from it.

Sequencing matters as much as the practices themselves, and the order is not obvious. Inventory comes
first, because every other decision depends on knowing what exists. Master data comes second,
because integrating systems whose core entities do not reconcile simply propagates the disagreement
faster. Architecture comes third, once the organization knows the size of its estate and can therefore tell
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whether point-to-point is still defensible. Ownership and contract testing come alongside the first new
interface, not after the tenth, because retrofitting them is far more expensive than establishing them.
And the competency center comes when the organization can articulate what it is standardizing, which
is usually after the first few interfaces have been built to a pattern worth repeating. Attempting these in
the wrong order, most commonly by buying a platform first and discovering the estate afterward, is how
organizations end up owning expensive tooling that has not reduced their tax at all.

Building the interface inventory is the first move and the one most organizations skip, so it is worth
saying what it actually involves. It is not a document request; it is an investigation. Start from the
systems and ask what feeds each one and what each one feeds. Then go around the technology function
and ask the same question of the people who run each system, because the register will be incomplete
and the people will know things the register does not. Then look at the data: what is querying the
production database, what scheduled jobs are running, what service accounts are authenticating, and
what is on the other end of each. The undocumented flows surface in that third pass, and they are the
ones that matter, because they are the ones nobody is maintaining and nobody will think to migrate.

Reuse is the practice that most directly converts an integration platform from a cost into an asset, and it
does not happen by itself. When a team needs data from the enterprise system, the default behavior is
to build the connection it needs, because that is faster than finding out whether a suitable connection
already exists and negotiating to share it. Multiply that behavior across a technology function and the
organization ends up with several interfaces doing substantially the same thing, each with its own
maintenance obligation, each licensed, and each a separate thing to fix when the endpoint changes. A
competency center that maintains a catalog of existing interfaces and requires teams to check it before
building is not bureaucracy; it is the mechanism that stops the organization from paying three times for
the same connection and then maintaining all three.
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14 Requirements, contract terms, and a scoring rubric

The most durable protection against the integration tax is written into the contract, before the buyer's
leverage evaporates at signature. The terms below are not standard in a vendor's first draft and are, for

enterprise buyers, entirely negotiable.

Demand these in the request for proposals

® Alist of pre-built connectors relevant to the buyer's actual estate, with the depth of each one
specified: which objects, which operations, which directions. A connector name on a slide is a

marketing claim; a list of supported operations is a commitment.

® Application-programming-interface documentation, published rate limits, and the behavior of the

system under throttling. A rate limit discovered after go-live is a redesign.

® A written versioning and deprecation policy with a guaranteed notice period, ideally six to twelve

months, before any breaking change. This is the single term that most directly reduces the

maintenance annuity.

e Data egress rights: the ability to extract all of the buyer's own data, in a standard machine-readable
format, at any time during the term and for a defined period afterward, at no additional charge.

® Sandbox and test environments, with their cost stated, since additional environments commonly add

materially to the subscription.

® Everyintegration touchpoint mapped during discovery and priced, rather than discovered mid-

project, when each newly found connection carries its own build cost.

A scoring rubric

For teams comparing vendors, the dimensions below can be scored consistently. The pattern across

dimensions, rather than any single score, should guide the decision.

Dimension

Connector coverage

Interface quality

Deprecation policy

Data egress

Error handling

Proof on your data

Integration in the price

Independent, vendor-neutral research -

What a strong answer looks like

Named connectors covering most of your
estate, with supported operations listed

Documented, versioned, with published
rate limits

Written notice period of six to twelve
months

Full export, standard format, any time,
no charge

Idempotency, retries, exception queues
demonstrated

Welcomes a test at your volumes with
your bad records

Interfaces scoped, counted, and priced in
the proposal

Supply Chain Research

Red flag
A logo wall with no operational detail

Documentation on request; limits
undisclosed

No written policy; changes at the
vendor's discretion

Export on termination only, or priced
per gigabyte

Happy-path demonstration only

Defers testing to the implementation
phase

Integration listed as out of scope or to
be determined
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A vendor that answers cleanly across these dimensions is selling a system that can be connected. A
vendor that trips the red flags is selling a system whose connection cost will be discovered by the buyer,
after signature, at the buyer's expense. The rubric earns its keep on the day it stops a purchase that a
compelling demonstration would otherwise have won.

Timing is the buyer's most underused source of leverage on these terms. Every provision in the list
above is easier to obtain before signature than after, for the obvious reason that the vendor wants the
deal and the buyer has alternatives, and both facts reverse the moment the contract is executed and the
data begins to accumulate. A buyer who intends to ask for guaranteed deprecation notice, free data
egress, and published rate limits should ask for them in the request for proposals, where they can be
compared across vendors and where a refusal is itself informative, rather than in the redline at the end,
where they will be traded away against price. The single most expensive procurement habit in this
domain is deferring the integration terms to the implementation phase, at which point the buyer is
asking a vendor it has already chosen for concessions it no longer has the leverage to obtain.

There is a final term worth negotiating that buyers rarely think to ask for, and it is the one that most
directly protects the integration estate: a commitment that the vendor will not degrade the buyer's
ability to integrate with competing systems. Interfaces are a competitive instrument as well as a
technical one, and a vendor that finds a customer building connections to a rival product has a
commercial interest in making those connections harder. Buyers should require, in writing, that
interface access will be maintained on non-discriminatory terms for the duration of the agreement and
for a defined transition period afterward, so that the integration the buyer paid to build remains the
buyer's asset rather than becoming the vendor's leverage.

A short word on measurement, because the practices above will not survive contact with a budget cycle
unless somebody can show they are working. The metrics that matter are few. The number of interfaces
in the estate, which should fall as rationalization proceeds and redundant connections are retired. The
share of interfaces with a named owner, which should approach all of them. The share covered by
automated contract tests, which is the leading indicator of how many production incidents the
organization is about to have. The count of interfaces running on deprecated versions, which is a
countdown clock. And the mean time to detect a broken interface, which measures whether the
organization has observability or merely hope. Five numbers, reported quarterly, are enough to tell a
board whether the integration tax is being managed or merely paid.
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15 Conclusion: price the plumbing

The argument of this article reduces to a single instruction, and it is one that any executive can act on
immediately: when a business case for a supply chain system arrives on your desk, find the integration
line. If there is not one, the business case is wrong, and it is wrong by an amount that is likely to be a
material fraction of the entire program. If the integration line exists but contains only a build cost, it is
still wrong, because interfaces are an annuity and not a purchase, and the maintenance will be paid
every year for as long as the system lives. And if the integration line was estimated against an interface
register that nobody has verified, it is wrong again, because the register is always incomplete, and the
connections nobody has counted are the ones that will be discovered at the worst possible moment.

None of this is an argument against buying software, and none of it is an argument that integration cost
is a failure of planning. Connecting materially different systems that must exchange real data is
irreducible work. Mapping, transformation, error handling, reconciliation, and maintenance are not
waste; they are the actual cost of a connected enterprise, and an organization that runs many systems
will pay them. The failure is not that integration costs money. The failure is pretending, in the business
case, that it does not, and then discovering the truth as an overrun, a delayed go-live, or a shipment that
did not leave the dock.

The organizations that handle this well are not the ones with the most sophisticated architecture. They
are the ones that decided, at some point, that the connective tissue of the enterprise was a thing
somebody had to own. They know how many interfaces they have. They know who owns each one.
They know which of them are running on interface versions that are about to be retired. They map every
system to a shared vocabulary once instead of to each other many times. They negotiate egress rights
and deprecation notice before they sign, when they still have leverage, rather than after, when they
have none. And they price the plumbing in the business case, which means their programs cost what
they said they would. That is not a technology achievement. It is a management one, and it is available
to any organization that decides to stop paying a tax it has never once counted.

The question to take from this article into the next steering committee is short enough to remember
and specific enough to be answered. How many interfaces do we have, who owns each one, what does
each cost us to keep alive every year, and which of them are running on a version somebody has already
announced they will retire. An organization that can answer those four questions has already escaped
most of the trap this article describes, because the answers imply the practices. An organization that
cannot answer them is paying the integration tax at the highest available rate, and will keep paying it, in
overruns it will attribute to scope creep and in outages it will attribute to bad luck, until somebody is
made accountable for the connective tissue and given the mandate to count it.

It is worth closing the argument where it began, with the word that gives this article its title. A tax is not
a scandal. It is a cost of participating in something valuable, and a connected enterprise is truly valuable:
the systems are worth having, the data is worth moving, and the counterparties are worth trading with.
Nobody should read this article and conclude that the answer is fewer systems, less connection, or a
retreat to manual work. The answer is to see the bill. Organizations do not go wrong by paying the
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integration tax; they go wrong by paying it without knowing they are paying it, which means they cannot
budget for it, cannot reduce it, and cannot tell whether the amount they are paying is reasonable. The
whole of this article is an argument for a line item.
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16 Methodology, caveats, and sources

Methodology

e This article synthesizes vendor benchmark research, independent analyst and academic studies,
regulatory and litigation filings, and practitioner literature on integration architecture, current to
mid-2026. Supply Chain Research is independent and accepts no payment from the vendors,
consultancies, or platforms discussed.

e Where figures are vendor-sourced, this is stated explicitly in the text and in the figure notes, and
those figures are presented as directional rather than as audited measurements.

Caveats

e The headline application-count and integration-rate figures come from an annual benchmark
sponsored by an integration vendor, with fieldwork conducted independently. The sponsor has a
commercial interest in the conclusion. Independent sources measuring different populations, by
telemetry rather than survey, report lower absolute counts. All of these figures should be cited as
ranges and read as directional.

e The frequently repeated claim that eighty-four percent of integration projects fail is not credible and
is excluded from this analysis. It traces to a 2016 interview about digital transformation and was mis-
applied to integration by secondary writers.

® The claim that integration consumes a fixed share of a program budget could not be verified to a
named independent analyst for integration specifically; published ranges of that kind describe total
implementation services. The composition shown in Figure 4 is illustrative and should not be treated
as a benchmark.

® Trading-partner onboarding costs and timelines are vendor-sourced, though consistent across
competing providers. Per-interface cost ranges are order-of-magnitude planning figures that depend

heavily on complexity, data quality, and volume; use them to size contingency, not to price a specific
build.

® The three failure cases are drawn from company filings, court records, and press accounts. Reported
amounts mix operational losses, incremental charges, damages sought, and write-offs across
different companies and years, and are not directly comparable.
Sources

[1] MuleSoft and Salesforce. Connectivity Benchmark Report (annual; fieldwork by Vanson Bourne). Vendor-sponsored.

[2] Bloch, Blumberg and Laartz, McKinsey and University of Oxford (2012). Delivering large-scale IT projects on time, on budget,
and on value.

[3] Panorama Consulting Group. The ERP Report (implementation outcomes, budget overruns, and data migration).

[4] Revlon, Inc. Annual Report on Form 10-K for fiscal year 2018 (disclosure of unfulfilled shipments and incremental charges).

[5] CIO (Foundry). Famous ERP disasters, dustups, and disappointments (Lidl, MillerCoors, Revlon).

[6] Gartner. Research and newsroom coverage of master data management, integration, and application portfolio outcomes.

[7]1 Anthropic. Model Context Protocol: an open standard for connecting Al assistants to tools and data.

[8] Okta. Businesses at Work (annual application-adoption telemetry).
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Additional context drawn from Productiv, Zylo, BetterCloud, and Flexera research on application sprawl, unused licenses, and unmanaged
software; from McKinsey research on master data management maturity; from practitioner literature on the strangler-fig and interface-first
approaches to legacy estates; and from vendor documentation on electronic data interchange onboarding. Vendor-sponsored figures are
identified as such and are directional. This article is analysis, not legal, procurement, or investment advice.

Supply Chain Research is an independent, vendor-neutral research platform for supply chain and technology leaders. We accept no payment
from the vendors, consultancies, or platforms discussed. This article is analysis, not legal, procurement, or investment advice, and its conclusions
should be validated against your own requirements before any decision.
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