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How Software Bugs Led to
‘One of the Greatest Miscarriages
of Justice’ in British History

Fujitsu’s Horizon point-of-sale accounting software had trouble with arithmetic
due to flaws dating back to its development. Innocent branch managers paid a huge price.

N A KAFKAESQUE nightmare
come true, nearly 1,000 indi-
viduals who ran local post of
fices in the UK. were wrongly
convicted of stealing money
from those operations between 1999
and 2015 as a Fujitsu software sys-
tem known as Horizon erroneously
showed imbalances in their accounts.

The convictions resulted in prison
for some of the managers and finan-
cial ruin for many held responsible for
the missing funds. Those who were
not prosecuted were typically fired,
resulting in wrecked lives, including
four suicides.

Public awareness of what is com-
monly called both the Post Office
scandal and the Horizon Post Office
scandal has long percolated through-
out Britain but came into sharp focus
in early January 2024, when television
network ITV aired a prize-winning
drama titled “Mr. Bates vs. The Post
Office.” The series portrayed the dis-
tress, hardships, and abject disbe-
lief experienced by sub-postmasters
(British parlance for local post office
managers, also known as sub-post-
mistresses) as the central Post Office
bosses over the years refused to ac-
knowledge any faults with Horizon,
and insisted local managers pay up.

The ITV series took its name from
Alan Bates, a dismissed sub-postmas-
ter from Wales who painstakingly led
555 sub-postmasters to a 2019 civil suit
victory against the Post Office in Lon-
don’s High Court. The court awarded
£58 million to the sub-postmasters,
much of which went to their legal fees.

The case might not have been the
monetary win that the sub-postmas-
ters had wanted, but it was a huge
moral victory. It served as an indict-
ment not only of the Post Office and
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Horizon's Electronic Point of Sale [EPOS] system, whose “bugs, errors, or defects” had
“lasting financial impact” on nearly 1,000 individuals who ran local post offices in the U.K.

of Fujitsu, but of Horizon itself. In
his judgment, Justice Peter Fraser
noted that “bugs, errors, or defects”

(TR e e T T
Alan Bates was

a dismissed
sub-postmaster
from Wales who
painstakingly led 555
sub-postmasters to a
2019 civil suit victory
against the U.K. Post
Office in London’s
High Court.

12 COMMUNICATIONS OF THE ACM | MARCH 2025 | VOL. 68 | NO.3

undermined Horizon’s reliability and
caused discrepancies or shortfalls at
branches “on numerous occasions.”
The version that the Post Office used
from 2000 through 2010—known as
“Legacy Horizon”—*“was not remotely
robust,” he observed.

“Legacy” processed information
locally and uploaded it; the later “On-
line” version, still in use, uploads in-
formation for central processing.

Wwith public outrage swelling fol-
lowing the airing of the TV drama,
and with former UK. prime minister
Rishi Sunak last March describing
the convictions as “one of the greatest
miscarriages of justice in our nation’s
history,” the government in May 2024
dismissed all convictions in England,
Wales, and Northern Ireland; it did
the same for Scotland in June. It also
established a scheme for compensat-
ing former sub-postmasters, which
launched at the end of July.

To date, no criminal charges have
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been filed against the Post Office or
against Horizon’s supplier, Fujitsu.
However, in June 2021 the U.K. gov-
ernment launched a “statutory pub-
lic inquiry,” in which witnesses can
be compelled to testify. The inquiry
is ongoing. Like the High Court case,
it has been damning of the Horizon
software, which is still in use, full of
patches.

Bugged and Overburdened
How did the software fail so griev-
ously?

The answer, much of it a matter of
public record, dates back three de-
cades. It is rooted in poor coding and
testing, worsened by fixes that created
new problems, and intensified by a
massive expansion of duties.

Horizon is a point-of-sale account-
ing software system that carries out
money-in and money-out transactions
at post office branches and creates a
record of each monetary transaction
on Post Office central computers. It
was developed in the 1990s by British
company ICL, which Fujitsu acquired.
Called Pathway in its early days, it was
originally supposed to serve two U.K.
government entities: the Post Office
and the Department for Works & Pen-
sions (DWP).

Before Horizon went live, the DWP
withdrew. With the government hav-
ing invested significantly in the proj-
ect, the Post Office carried on. In what
IT expert Jason Coyne (a key witness
in the High Court case) described as
“scope creep,” the Post Office contin-
ued to demand more from Horizon
than originally planned, as the orga-
nization expanded well beyond the
sale of postage stamps and sundries.
It added services such as banking
withdrawals, lottery ticket sales, driv-
ing license and motor vehicle registra-
tion and license processing, foreign
exchange transactions, mobile phone
top-ups, and utility bill payments.

While Fujitsu’s Horizon by and
large did its job, sometimes it failed.
It was those failures—exacerbated by
scope creep but rooted in the project’s
beginning—that caused the ruinous
financial discrepancies.

The failures included the “bugs, er-
rors, or defects” Justice Fraser noted
in his High Court judgment. He based
his findings on evidence presented
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by individual IT experts from both
sides: Coyne, who at the time ran his
own Preston, U.K.-based company, IT
Group, for the sub-postmasters, and
Robert Worden for the Post Office.
Coyne pointed out 29 “bugs, errors,
or defects” that in his estimation had
“lasting financial impact.” As the civil
case carried on, the Post Office eventu-
ally accepted 21 of them, Fraser ruled.

Coyne, who today calls his IT evi-
dence firm Evolution, discussed his
work on the case at length with Com-
munications. He said among others,
the bugs in Horizon included:

Double entries. A messaging
software bug called the “Callendar
Square/Falkirk Bug” (first seen at a
post office in the Callendar Square
shopping center in Falkirk, Scotland)
caused transactions to mistakenly
enter twice. If a customer withdrew
£250 from a bank account via a local
post office, the information about the
transaction transmitted to Post Office
central might indicate two £250 with-
drawals. The central Post Office would
then hold the local sub-postmaster re-
sponsible for the “missing” £250. This
bug had its roots in faulty messaging
software called Riposte provided by a
company called Escher Group, Justice
Fraser concluded. Riposte itself was
buggy. It was a Horizon bolt-on intend-
ed to simplify the process of messag-
ing the host computer. In some cases,
it failed to synchronize those updates
in a timely manner.

No cancellations. While more of
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the “lasting financial impact” bugs
occurred on the Legacy system before
the 2010 switch to Online, the latter
also had serious flaws that, when they
kicked in, would make an innocent
sub-postmaster appear to have his
or her fingers in the till. The Dalmel-
lington Bug did just this. Named for
the post office branch in Dalmelling-
ton, Scotland, where it was first noted,
unbeknownst to a sub-postmaster it
would keep in play a transaction that
the sub-postmaster thought he or she
had cancelled. It popped up in in-
stances when a sub-postmaster was
transferring money to a remote or mo-
bile branch.

Don’t go back to the previous page.
Another bug associated with Horizon
Online caused cash values to double
(or more), to the detriment of the sub-
postmaster. The so-called REMM IN
bug would record an amount of cash
a branch post office had received from
headquarters, delivered in barcoded
red money bags. When the pouches
arrive, the sub-postmaster scanned
their barcodes as part of the process
of reporting back that he or she has
received, say, £4,000. However, if, in
a cautious act of double-checking,
the postmaster hit the “previous” key
to make sure his entries were cor-
rect, then the entry would record as
many times as the sub-postmaster
hit “previous” or the back button. As
with the Dalmellington Bug, the sub-
postmaster would not be aware of the
multiple entries, which would trigger
a false debt for the mistakenly inflated
amount.

In a similar manner, a “REMM
OUT” bug also victimized sub-post-
masters by having them unwittingly
understate the amount of cash they
were sending back to the head office.

Bad Beginnings

Even before “scope creep,” the sys-
tem was destined for trouble from the
start.

As most any software engineer
would attest, coding errors and bugs
happen; it’s a fact of computer life.
Yet the degree to which they occurred
from the onset of Horizon’s develop-
ment in the 1990s has astonished
more than one expert observer of the
case. The theme of “bad coding” cou-
pled with “bad testing” runs through
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both the High Court case and the on-
going public inquiry.

David McDonnell, who was a mem-
ber of the ICL Pathway development
team in the 1990s, slammed the cod-
ing procedures used during those
years when he testified to the Public
Inquiry. “It's beyond anything I've
ever seen, even in the 25-30 years
since that project,” McDonnell said.
“Some of the stuff that we found bur-
ied in the code was unbelievable...You
could see looking at the code, the way
it was written, different modules, no
standards were being followed. It was
amess.”

McDonnell cited a lack of peer re-
view and criticized the “reverse docu-
mentation” of writing specifications
after, rather than before, code was de-
veloped, to give the appearance of fol-
lowing prescribed rules. “It looks good
on paper, but that isn’t the design wa-
terfall flow that should have been fol-
lowed,” he testified.

McDonnell also described “code
decay,” in which code rewritten to
fix bugs would adversely affect other
parts of the system.

Coyne echoed McDonnell’s obser-
vations.

“In the very early days, pre-2000 be-
fore it went live, yes, I think there was
incredibly bad coding, and there was
coding that didn't appear to be any
particular design of specification,”
Coyne said.

Coyne dismissed the possibil-
ity that, as some observers have sug-
gested, accidental or illicit tampering
of sub-postmasters’ accounts via re-
mote access by Fujitsu software engi-
neers created financial imbalances. As
Coyne pointed out, remote access is
generally a good thing to have in large
systems for support services. Sugges-
tions that Fujitsu or the Post Office
created problems this way are a “side-
show” to the real issue of software
bugs, he noted.

Both McDonnell and Coyne have al-
luded to the possibility of many more
bugs that have not been confirmed or
discovered.

Coyne also noted there is another
as-yetunexplored potential source of
bugs: the possibility of flaws within
the systems of the big institutions
partnered with the Post Office. Those
banks, utilities, and other large corpo-
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rate entities might have some respon-
sibility for some of the imbalances in
customer accounts. If that proves to be
the case—and there’s no saying it will—
then get ready for Horizon, PartIl. ©
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