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Foreword

023(E)

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the
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re described in the ISO/IEC Directives, Part 1. In particular, the different approval
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se of (a) patent(s). ISO and IEC take no position concerning the evidence;“validity or applicg
ny claimed patent rights in respect thereof. As of the date of publication.of this document, ISO
ad not received notice of (a) patent(s) which may be required to implement this document. H
mplementers are cautioned that this may not represent the latest information, which may be g
fom the patent database available at www.iso.org/patents and fittps://patents.iec.ch. ISO and
ot be held responsible for identifying any or all such patent-rights.
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Introduction

Technologies such as cloud computing are supporting the evolution of digital business and accelerating
the shift to living and working (in part) online, in ways that would have been impossible a few years

ago.

Increased debate about socio-technical developments always runs the risk of multi-disciplinary

termino

logical confusion, due to the potential for the same word to be used for two or more distinct

concepts. Moreover, polysemy (the capacity for a word or phrase to have multiple related meanings) is

an attrilpute of many words. Any attempt to provide a single definition for a polysemic word needs te;be

sufficier

Terms W
being la

Adding
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cloud co

Taxonor
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apply th
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the fact
related
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one is ta
confusid

Therefo
uses of {

The aud
who wif

itly broad to account for all potential meanings.

rith alternative meanings in economic, societal, political, regulatory and technical contexts arg
belled with the same or similar names.

2]

clarity on concepts and definitions can assist in the formulation of well-ibformed policie]
Ftant areas such as security, privacy and governance. One of the terms that has been at the
t of these changes is “platform”.

t the economic, societal, political, regulatory and technical uses of tieyword “platform” predatg
mputing by many years.

hic structures serve many purposes and their topological strueture, incorporation (or not) g
hal dimensions, levels of refinement, and the decision aboutthe order and approach in which t
e structuring factors lead to very different outcomes. THe'términology and concepts presente
ocument can be combined in different ways, depending on the problem being considered, an
pbrs that potentially influence the decisions driving'stuch structuring are presented with th
concepts.

CER "R "R

ation where two or more distinct interpretations of the word “platform” are relevant, but only
ken into account, or where collaborators.used two distinct interpretations at cross-purposes,
n can arise.

—

Fe, it is important to understand.tlie difference between the technical, economic and geners
he word platform in the context{of digital services.

ience for this document is teehinologists, economists, policy makers, social scientists and otherfs
h to precisely and unambiguously use these terms (e.g. in multi-disciplinary conversations).

Vi
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Information technology — Cloud computing and

distributed platforms — Taxonomy for digital platforms

1 Scope

This document specifies a taxonomy related to digital platforms, by providing definiti
qupporting information that disambiguates different uses of the term platform as it applies t
ervices (such as cloud computing and other distributed computing systems).

7))

2 Normative references

—_

he following documents are referred to in the text in such a way that some or all of their

o

yndated references, the latest edition of the referenced document (including any amendments)

(]

SO/1EC 22123-1, Information technology — Cloud computing — PartZ: Vocabulary

(]

SO/1EC TS 23167, Information technology — Cloud computing/~—"€Common technologies and techi

3 Terms and definitions

Lo ]

or the purposes of this document, the terms and definitions given in ISO/IEC 22123-1, ISO/IECT
nd the following apply.

Q

ISO and IEC maintain terminology databasesfor use in standardization at the following addres

— ISO Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available athttps://www.electropedia.org

3.1 Basic terms

311

digital service

gervice offered by-one party to another party by means of digital hardware or software techn
Both, including@€ommunication over a network

=z

ote 1 to entpy: In the context of this document, a service comprises one or more digital capabilities
loud computing, edge computing, or some other distributed computing capability. Such a service will b
b contrdet and typically have defined qualities of service, terms, and conditions for use.

(il @

bns and
b digital

content

onstitutes requirements of this document. For dated references, only/the edition cited applies. For

applies.

iques

S23167

SES:

blogy, or

cuch as a
e subject

Noté)2 to entry: Cloud service, edge service, network service, broadcast service, and mobile service are

all types

of digital service. Not all types are discussed in this document.

3.1.2

digital platform

distributed platform

set of correlated and cohesive digital services (3.1.1)

Note 1 to entry: A digital platform as described in this document enables and assists other participant digital
services in conducting business with their customers, either by creating and facilitating a multi-sided market for

those services, or by enabling the technological creation and operation of those services, or both.

Note 2 to entry: “Distributed platform” is often used as a synonym to emphasise those elements of a digital service,

such as edge computing and mobile computing that go beyond the classical datacentres of cloud comput

© ISO/IEC 2023 - All rights reserved

ing.


https://www.iso.org/obp
https://www.electropedia.org
https://standardsiso.com/api/?name=9503384f600e8de77961ce70a84d7a44

ISO/IEC TS 5928:2023(E)

3.2 Terms relating to platform participation

3.2.1

platform participant

<digital

platform> party that makes use of or otherwise engages with a digital platform (3.1.2)

Note 1 to entry: A party can be an individual end user or organisation.

Note 2 to entry: A platform participant can be a member of one or more participant groups (3.2.2).

3.2.2

particillant group

group of platform participants (3.2.1) that share a common set of business requirements that\diffe
significantly from the requirements of one or more other groups of platform participants (3.2:1)

Note 1 t¢ entry: Participant groups are not specific to digital services, though they are essentialfor defining
multi-sided market such as a digital economic platform (3.4.2).

Note 2 t¢ entry: Examples of such participant groups include purchasers, vendors, and developers. Purchaser
are platﬂf)rm participants seeking to acquire something, vendors are platform partieipants seeking to offe
something, while developers are platform participants seeking to create and sell\(or operate) software (g
services). Thus, the members of each group have a common objective which is net'shared with members of th|
other participant groups.

3.3 Terms related to digital technology platforms

3.31

digital technology platform

<technology> digital platform (3.1.2) that provides engineering components required to suppoq

creation

Note 1 tg
include 4
specialis

Note 2 t
categoriq

Note 3 tg

3.3.2
softwai
digital te

3.4 Tq

3.4.1
econonj
<econor

and deployment of applications and services

entry: Elements provided can include cloud coniputing resources (see ISO/IEC 22123 series), which ca
xecution environments, storage, networking, location and mapping services, graphics rendering an
t processing (such as machine learning or quantum computing).

b entry: Popular examples of suchsdigital technology platforms include varieties of the cloud servic
s “infrastructure capabilities type™and “platform capabilities type” (see ISO/IEC 22123-1).

entry: This definition is distinet from those in ISO/IEC TS 25025:2021 and ISO/IEC TS 25011:2017.

e development platform
bchnology platforin,(3.3.1) that enables or assists the development of software code

erms related to digital economic platforms

ic platform

[

D = = n

t

==

hicS> set of services that provide market intermediation to reduce search or transaction costs

Note 1 to entry: Platforms are environments, computing or otherwise, that connect different groups and derive
benefits from others participating in the platform.

Note 2 to entry: A shopping mall provides a non-computing economic platform, connecting merchants (participant
group) with visiting customers (participant group) and providing distinct services to each participant group

such as a

pleasant environment, electricity, storage, parking, network connectivity, and security.

© ISO/IEC 2023 - All rights reserve
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3.4.2

digital economic platform

<economics> one or more digital platforms (3.1.2) creating a multi-sided market, which provid
services or licensed rights to two or more distinct participant groups (3.2.2) who need each
some way

Note 1 to entry: A digital economic platform is a subtype of both economic platform (3.4.1) and digital
(3.1.2).

Note 2 to entry: Examples of licensed rights can include the right to view a movie, to use commercial

e goods,
other in

platform

business

ata, or to use specific software, each delivered as a licence.

=

ote 3 to entry: While a digital economic platform is constructed with digital technology, ofteh"on|
igital technology platform (3.3.1), this does not mean that the digital economic platform is a,subtype
echnology platform (any more than a car is a subtype of a road); these two terms are indepéndent.

o O

Note 4 to entry: A digital economic platform can optionally comprise more than one digitalplatform. For
n exchange platform can be combined with a payment platform and appear to thelend-user as a sing]
conomic platform.

D QD

4.3

d-funded platform
economics> digital economic platform (3.4.2) where a platformy’ generates revenue by ¢
dvertisers to show advertisements to customers of the service

QA Q) )

=z

ote 1 to entry: Advertisers are one participant group, those-who view the advertisements are a sed
hose who display the advertisements alongside their own contént are a third.

(s

4.4
xchange platform
economics> digital economic platform (3.4.2) which brings together vendors and potential pul

Q) A DL

rovider by intermediating the transaction

4.5

ayment platform

economics> digital economic platform (3.4.2) which facilitates the secure completion of p
etween platform participant$\(3.2.1)

o A TS Y

4.6

pplication marketplace

economics> digitdl~economic platform (3.4.2) where the platform provides means for {
evelopers and publishers to provide applications to customers via the platform

oL A Q) )

=z

ote 1 to entry: This document describes this concept in the economic platform domain.
50/1EC 19944-1:2020, 3.2.2 for the definition in the device platform domain.

—

4 ~Abbreviated terms

top of a
pf digital

nstance,
le digital

harging

ond, and

‘chasers

nd enables them to sell and buy goods and;services, potentially generating value for the platform

hyments

oftware

See also

AlaaS artificial intelligence as a service

CaaS? communications as a service/containers as a service
CSC cloud service customer

CSP cloud service provider

DSaaS data storage as a service

FaaS function as a service
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GPU
laaS
ICT

MLa

aS

PaaS

QCaaS
SaaS

SME

aThe acl

so it

5

5.1

The term “platform” is used in the English language with a very-wide range of meanings, and some d

thes

This dod
terms c4

5.1.1

These u
they ar¢g

graphics processing unit

infrastructure as a service

information and communications technology
machine learning as a service

platform as a service

isb
Dig
G

e u§

The
of 1
dep

The)
for
disd

The
app
can
brin
inte

Meanings of “platform”

quantum computing as a service
software as a service
small- or medium-sized enterprise

‘onym CaaS is unfortunately used by industry for multiple purposes, two of whiChyare listed hersg
est to use the expanded term to ensure the correct context.

ital platform overview

bneral

es are ambiguous in the context of online or digital services.

ument defines a taxonomy of terms for digital platforms of various kinds and shows how thes
in be structured into hierarchies (see Annex A).

ses include but are not limited to the following. These groupings are potentially overlapping
not mutually exclusive.

traditional non-ICT uses of the.term, such as a wooden platform to stand on, a political platforn
olicies, or a railway platferm from which trains will depart, highlight the highly context
endent use of the word “platform”.

re are online, broadcast and printed media and public discourse settings, that serve as platform
[Tee expression, expression of political and social viewpoints, artistic and musical expressior
ussion and debate! This includes social media.

re are what.can be defined as “economic platforms”, which is a way to describe certain busines
roaches €hat create multi-sided markets, where two or more distinct groups of participant
do somekind of business together via an intermediary platform. This means that the platforn
gstogether two or more different participant groups and provides a meeting place to facilitat

ractions between the participant groups through the platform. Platforms serving two participan

y

<~

[=)

U

groups are called two-sided platforms, and more generally platforms serving two or more suc

groups are called multi-sided platforms.

= e+ (P = U O

There are many examples of two-sided markets supported by intermediary platforms, including but
not limited to: publishers, academic journals and conferences; airports and ports; stock markets,
auction houses and real estate brokers; dating and employment agencies; and credit card payment
cloud computing systems. An economic platform does not need to involve any technology.

EXAMPLE

A bricks-and-mortar department store or shopping mall creates a multi-sided market

between a group of merchants and a group of customers. This type of economic platform existed long before
modern digital technology.

© ISO/IEC 2023 - All rights reserve
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— There have also been “technology platforms” for many years, long predating the arrival of online
services. Early computer operating systems such as on mainframes were often described as
providing a platform for customer programme development. Specialised systems such as telephone

networks provided platforms for the deployment of (then) advanced services such as fre

e-phone

and premium-rate telephone lines. PBX systems provided platforms for customer development of
early call-centre services. All of these existed long before the arrival of the World Wide Web.

— For these technology products and services, the term “platform” is widely used, both as a simple
indicator of layering - with many distinct products and services built on a single underlying base

—and toarticulate a specific purpose for a nroduct (e g providing a platform for self-expre
Ir Ir Ir Ir \Y [« M ul (=] Ir I

ssion or

social interaction).

3.1.2 Meanings of “digital platform”

Vith the arrival of the World Wide Web, many of the platform concepts described‘above were
p the world of online services, such as online shopping services, online dating;online social ng
nd many others. Some of these competed with the pre-online service equivalents, while othe
vholly new.

< Q) ot

h particular, a market demand rapidly emerged for technology companies to provide means

ustomers to rapidly enter the online business world without Having to develop everythi
cratch themselves. In the same way that companies adopted common operating systems on
uild their applications without having to write specific code/forevery printer and other devic
nline services need platforms that provided the components common to all or most online s
llowing them to concentrate on those components that were unique to their own service offer

QO TN O =

—_

hus, the parallel development of digital platforms inelude both digital economic platforms (]
hodels for multi-sided markets) and digital technology platforms (services and components p
dustomers with the tools to build their own seryices).

—

This document is focused on digital platforni-as it is used in the context of online or digital sel
these two types.

5.2 The ambiguity of “platform” for digital services

Pl

Vithin the realm of digital technologies there are specific situations in which the use of “plat
ven “digital platform” begomes ambiguous.

D

Both terms are sometimes used for both digital economic platforms and digital technology plat

— Digital economic’ platform is described as one or more digital platforms which provid
services orlicensed rights to two or more distinct participant groups who need each other
way. Théterm “platform” in association to economics, is meant to identify multi-sided |}
relatienships.

+ Digital technology platform is described as any kind of system that supports the g
modification, or addition of significant software functionality by the platform customer rat

adapted
rtworks,
br's were

for their
hg from
which to
e, so the
ervices,

ng.
business

roviding

'vices of

form” of

forms.

b goods,
in some
business

reation,
her than

hy the p]affnrm service prnvidpr

These two terms are independent, and either, both, or neither may apply to a digital service (see Table 1).
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Table 1 — Examples of digital economic platforms and digital technology platforms

Digital Technology platform Other
(supports the customer building their (does not support the customer
own application?) building their own application)
Digital Economic PaaS or Container as a Service (CaaS) Ad-funded service
platform implementation that includes a third-

(creates a multi-sided party component store Exchange service

market) App store

Payment service

Other Basic Paa$, Container as a Service (CaaS), Basic websites
or [aaS service implementation Web-based email

does npt create a .
( with no “store”

multi-sided market)

Many more...

a2 For dloud computing, this includes either infrastructure or platform capabilities type(s), or both (see ISO/IEC 22123-1)

Digital gconomic platforms and digital technology platforms are thus independent concepts. Neither ifs
a subset] of the other. A given digital service can be one or the other, or both, or weither.

While nmpany digital economic platforms are built to run on top of a digitaltechnology platform, this
does nof mean they are a subtype of it, just as a car is not a subtype of the'xoad it runs on.

jem}

Parties joffering digital economic platforms can select different stfategies, based on their perceive
busines$ interests. Platform strategies, including pricing, are~strongly affected by the economic
charactgristics of digital platform markets.

A digita] technology platform which also brings together two or more groups of customers can also bg
a digital economic platform.

—

— A digital service provided to only one group of. qustomers, such as data storage or app developmen
tools, is not a digital economic platform.

—

— Nonetheless, there are some digital teghnology services that can be described as both digitd
technology platforms and digital econemic platforms.

An indiyidual platform can sometimes pursue more than one of the business models described in thi
documept.

72)

EXAMPLE 1 In a discussion of hydroelectricity, the term “current” could apply to either water current g
electricaf current, so it would be foolish to use the term in isolation without making clear the context and specifi
usage of[the word. In the latigiage of cloud computing, the same situation pertains to the ambiguous use d
“digital platform” or just-platform”, so care is needed to avoid incorrect interpretation of the isolated term b
readers.

<X —=n O

EXAMPLE 2  Refenring to European Commission policy statements shown as “Online platform” under th
“Shaping Europe’s:digital future”, documents such as “COM/2016/0288 final” frequently mentions “platforms
but seems tobe’entirely focussed on digital economic platforms. It reads as if this is the only meaning of the terr
platform|anid makes no obvious mention of digital technology platforms such as Platform as a Service. This raise

th ncers thaot Aigieal +ncbhmalagy nlatfone canld o sttt Al o ght gty connn vshon dhic vazac g t
e concersthatdigital-technolegyplatferms—could beunintentionally breughtwithin scepe-whenthiswasnd

really the writers’ intent. See Reference [12].

[¢7]

=]

5.3 Characteristics of digital platforms

Digital platforms exhibit various characteristics that can boost their value to customers and potentially
affect the competition landscape within an industry.

5.3.1 Network effects

Network externalities, which often arise in platforms, describe the value for a platform participant
arising from the size of the network using the product or service, which may arise from participants of

6 © ISO/IEC 2023 - All rights reserved
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the same participant group (“same-side” network effects) or participants from a different participant
group (“cross-side” network effects). Cross-side network effects only arise in multi-sided markets

because there are different participant groups involved.

Network effects can be beneficial or detrimental to platform participants, sometimes both arising at

the same time. This document does not make any value judgements on these effects.

Network effects between different participant groups can potentially create a barrier to ent

ry. Each

side values the other, and it is difficult for a platform provider to attract one side without the other
(the “chicken and egg” problem or causality dilemma). Entrants can employ different strategies to try

o overcome the barrier to entry, such as focusing on a niche group of users, taking advant
echnological shift to offer a tailored product, or shifting a group of users from another platfo
oncept is further explored in Clause 8.

O ct o

N

ee Annex B for a consideration of possible monetisation approaches and network:effects for
ypes of digital platform services.

t

3.3.2 “Private” vs “Open” platforms

-

latforms can exist in both private and open forms. Neither of theseis exclusive to eithe
conomic platforms or digital technology platforms.

M

sers will be able to obtain service. The most obvious would'be in a private cloud or communi
vhich is only available to employees, departments, or affiliates of the company or governme
5 acting as cloud service provider. In general, the operating CSP determines the policies

pplicable for using their platform, subject to overridinglocal legal requirements.

Q = < = N

in “open” platform implies that membership is 9pen to anyone who chooses to subscribe to it
rue for most but not all public cloud services.

= N

Ln open platform can carry specific national or regional obligations of law, such as consumer pr]
ules on sale of goods.

- S

et

h all such cases, these are matterssoflaw for the local jurisdiction and out of scope for this doc

HXAMPLE1 There are platforms where membership is limited to members of the public who me¢
driteria, such as ethnicity, age,industry affiliation, political or religious affiliation, etc.

HXAMPLE 2 There are platforms which are only open to users of a specific brand of product, such as d
television or smartphone./Whether such a platform is treated in law as “open” or “private” will depend o
f the applicable jurisdiction.

o

3.3.3 Cross-ettting considerations

Pl

Vhen considering the term “platform” in settings which combine both economic and t
onsiderations, many related factors need to be considered simultaneously irrespective of the
ype of platform under consideration.

[l o)

age of a
rm. The

various

- digital

y cloud
t which
that are

L “private” platform implies closed membership of some kind,such that only specific CustorIfers and

. This is

ptection

iment.

t certain

brand of
h the law

echnical
specific

These cross-cutting considerations include economic concepts, such as
— matchmaking (see 7.2.1)

— cost of market entry

— various forms of payment

alongside technological considerations such as

— data portability (ISO/IEC 19941)

— application portability (ISO/IEC 19941)
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— ease of switching

Some jurisdictions can also define additional concepts such as “gatekeepers” and impose specific
additional legal definitions and obligations upon those entities, which are out of scope for this document.

Contractual and technical limitations also apply, such as:

i) interoperability and portability, especially where there is an obligation imposed by the applicable
jurisdiction (e.g. the European Commission Data Act)(el

O,

== h P —— 1 11 1 1 . M4 Yel A nPallaYe)
11) the restrctroms troaucea Dy Udld SIldl'lllg dg I CCIICIILS (10U/ILU 20

iii) the jneed for clarity for users

je )

which cfn be improved by means of data use statements (ISO/IEC 19944-1 and ISO/IEC 19944-2) an
online prrivacy notices (ISO/IEC 29184).

AdditiorEl legal and regulatory cross-cutting considerations include:
iv) online safety and child protection compliance
v) cybgrsecurity compliance

vi) data protection compliance

vii) preyention of online crime, extremism, and misinformation

[=)

viii)the heed to support mandatory (human) languages and character sets depending on the jurisdictio

ix) theneed to enable accessibility to the platform by peeple with disabilities according to applicabl
law.

[

6 Digital technology platforms

6.1 General

je=m

As descyibed in this document, a digital technology platform provides engineering components require
to suppgrt CSC applications and serwvices. Thus, it acts as both a toolbox and an execution environmen
in Whicit a customer can build (er.install) and run their own software rather than relying entirely o
softwarg provided by their serviee provider.

=+

Using suich a digital technology platform, a CSC can build their own services or applications without
having fo buy or operate-their own datacentre, server computers, or other necessary components. Ih
some cafes, they mightstill need to provide their own operating systems or database packages. In othefr
cases, this might-enable even an SME to draw on powerful functionality that would be impractical for
any but[the largest organisation to construct or own for themselves, such as huge data stores, massive
maching leariiinig and artificial intelligence tools, or in the future even quantum computing capability.

Figure 1 illustrates such a digital technology platform.
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Figure 1 — Digital technology platform

uch a technology service provides hardware, the premises to hold it, and much of the soft
vhich an application can be constructed. Tthe hosted application can be anything at all, inclu
ot limited to any of the digital econotnic platform models described in this document. Th
echnology platform provider will often be unaware of what the application does, provide
oesn’t violate any platform rules-

Q. ct = < N

6.2 Cloud service capabilities types indicative of digital technology platforms

(]

SO/IEC 22123-1 defines'three capabilities types as follows:

— infrastructure.capabilities type

— platformeapabilities type

— application capabilities type

(ol

ird
conflguratlon ntrol b y

tomer

jvare on
Hing but
b digital
1 that it

(loud\services offering infrastructure or platform capabilities types are often instances of digital
echnology platforms, in that they provide the CSC with a platform on which they can construct or

7 . 1 . 1: .
USLUIILIST tllCll UWI1I dpl)lll.dtlull.

Cloud services that offer only the application capabilities type would not normally be regarded as digital

technology platforms since the CSC is very rarely writing their own code to build a new applic

top of them, though some of them may act as digital economic platforms as described in Clause 7.

ation on
7

Some cloud services offer an application capabilities type while also providing some platform

capabilities type features, such as CSC code to customise the application. This is why it is very
to draw a rigid line between “PaaS” and “SaaS” type applications, since there are many cloud
that straddle that division to some extent.

difficult
services

Most of the cloud service categories that offer the capabilities types described above are one-sided
digital technologies platforms (see 3.3.1 and 6.7.1) in that the CSC has a relationship only with the

© ISO/IEC 2023 - All rights reserved
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CSP, not with any other CSCs. The cloud service that they build and deploy using the digital technology
platform may itself be a multi-sided digital economic platform (see 3.4.2 and Clause 7 below), though
this will depend on the nature of the application and its usage by the customer.

Note that a software development platform (see 3.3.2 above and 6.5 below) can sometimes create a
multi-sided market, such as by offering the sale of third-party software components.

For multi-sided digital technology platforms, see 6.7.2 below.

6.3 Cloudservices offering infrastructure capabilities type

Infrastrjucture capabilities type refers to the offering of real or virtualised hardware (usually computer;
storage,| or network hardware) to the customer, on which they can install their own operating syster
or other|software.

-

[=)

—

The mopt common cloud service category of this kind is Infrastructure as a Service“[laaS), whic
provide$ a platform on which a customer can install and run their own virtual machine images (VM4)
more or|less as if they own and run their own computer server in their own datacentre.

Serviceg such as Container as a Service are also sometimes described as_exhibiting infrastructur
capabilities type, however in recent years these are increasingly being treated as platform capabilitie
type since container hosting does not really match the original concept of'xeal or virtualised hardwarg.

vy (D

Some inffrastructure services offer more than “conventional” computing server environments, such a
offering|direct access to Graphics Processing Units (GPUs) which cdn provide greater parallel processin
capacity, suitable for rendering graphical imagery, certain complex algorithms (such as chemistry an
biology ppplications), and machine learning applications. Referyto ISO/IEC TS 23167:2020, 5.2.2.

~=U0q 0

NOTE The original form of “VM-only” [aa$ is becomingl€ss common as customers seek to derive benefitfs
from mote advanced functionality.

6.4 Cloud services offering platform capabilities type

Platform capabilities type means the ability ' of the customer to develop or otherwise obtain softwar
that thely can run within a cloud servige,"but where they do not need to provide a complete virtug
maching image. As such they do not need to worry about crafting a “guest” operating system image an
dealing with all the maintenance and\security issues of such a virtual machine. Rather, they are able t
concentrate their efforts on proyiding the code that directly addresses their business need.

O L — (D

A great many cloud service categories today offer some form of platform capabilities.

The best known such cleud service category is Platform as a Service (PaaS), however it would be
mistake| to assume that/this is the only one. While PaaS offers a “pure” platform service, in that th
customgr providesiorobtains all the code necessary for their application, there are other services wher
customdrs can effer their own code (sometimes substantial amounts of it) to enhance or customise th
service pffering.to their needs.

O (0 (0 B

6.4.1 [Platform as a Service (PaaS)

In a PaaS service offering, the technology platform provides generic functionality to support a CSC’s
application. This will often include tools to aid in the development, testing, staging and distribution of
the customer’s code across a range of actual servers or virtual machines, without the customer having
to deal with the complex details of managing individual computing machines.

A common PaaS$S approach, not envisaged when the original cloud computing terms were decided, is
to use a “container management system” (such as Kubernetes) such that customers can upload and
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manage Containers that they have created or otherwise obtained and run them within the managed
cloud service. See ISO/IEC TS 23167:2020, Clause 7.

NOTE It is not uncommon to refer to such a system as “CaaS” for “Container(s) as a Service”, which contrasts
with the original CaaS (Communication as a Service).

This allows for customers to build application architectures based on microservices, Functions as a
Service (FaaS) and serverless computing. See ISO/IEC TS 23167 for descriptions of these concepts.

6.4.2 Data Storage as a Service (DSaaS)

Vhile basic access to raw data storage capacity, often as virtualised hard drives or solid.stat¢ drives,
5 covered by infrastructure capabilities type, there are many more sophisticated data storage services
hat allow for customers to install their own code to work with the stored data. Thefmost conmon of
hese is probably the support for SQL Stored Procedures within cloud-based SQL databases. However,
his is not unique; there are other advanced storage technologies such as Hadoop processing for Big
ata. For more details see ISO/IEC TS 23167:2020, Clause 12.

= ct ot ot —r

6.4.3 Communications as a Service (CaaS)

NOTE This use of the abbreviation CaaS is not to be confused with th€same abbreviation also being used for
ontainer as a Service.

o

ommunications as a Service (CaaS) has become a vitallyGmportant cloud service category during
he Covid-19 pandemic, providing businesses and citizens'with the online tools they need tq remain
h contact through video calls, meetings, family gatherings and social events online through dameras,
hicrophones, computers and mobile devices.

= e

his form of Communications as a Service is uSually regarded as a subset of SaaS with a ¢ommon
xperience for all users, though in some cases there may also be some platform capabilities forf certain
ustomers. This can include significant prog¥ammability for business customers, such as the gbility to
reate apps that customers can add to their Communications as a Service experience, and cystomer-
pecific code to handle things such as,rotiting of customer service calls to the appropriate opgrator or
ubsidiary.

wn N o O M =

L Communications as a Service can be categorised a digital economic service when it goes beyond peer-
p-peer communication between end users, if it starts to offer things like “yellow pages” listings for
pecific businesses. This.can also apply if the service provides a different calling service to “prpviders”
han it does to regular end users. As usual, this concept is independent of whether it acts as p digital
echnology platform-ornot.

& =+ N o N

6.4.4 Emergingcloud services with platform capabilities

—_

here are-additional areas of cloud computing where standards are still evolving, however it can be
nticipated that these will be relevant to future technology platform services.

Q

6.44.1 Al as a Service (AlaaS) / Machine Learning as a Service (MLaaS)

Refer to ISO/IEC 22989. AiaaS and MlaaS are generally synonymous terms. In each case it refers to
a cloud-based service that offers large parts of the functionality needed to process data using Al
techniques. This will include the basic Al algorithms, the APIs for other customer code to be able to
communicate with the Al elements, the ability to train and refine the Al solution, and other Al related
functions.

Al services of this kind can be very generic, or they can be specialised for specific purposes such as
image processing/machine vision, audio processing (speech, music and sounds), language (for voice
control, language translation, writing assistance, etc.), industry specialities (e.g. chemistry), automotive,
or other purposes. Some service will provide training sets of data; others will require the customer to
bring their own.
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6.4.4.2

Quantum Computing as a Service (QCaaS)

While there are few quantum computing services available at this time, it is reasonable to anticipate
that they will eventually be made available as functions that can be employed via cloud services such

as PaasS.

In fact, even today there are some conventional cloud computing services such as Quantum

Inspired Optimisation (QIO) that have developed from ideas originally conceived for use in quantum
computing, but which have proved practical for use on conventional computing systems.

6.5 Software development platforms

One disrjinct type of digital technology platform enables or assists the development of software eode,

includi
resourc

Many P4

While sy
develop
and conj

Softwar]
markety

Some s
incorpo
compon
exhibit {

6.6 EJ
The foll

institutions, as CSCs of cloud services, each empley a digital technology platform to enable the creation

of their

each wi
compos
services
shared 4§

o the ability to create, edit, manage, and compile software source code and other requirefl
s that will go together to make up a software application or component.

aS services include a software development platform as one of their capabilities,

ich a software development platform will typically offer an application capability type for th
ment environment itself, most will also provide a platform capabilities type where the writte
piled code can be run and tested.

- (D

e development platforms can also be included with or attachedte-one or more applicatio
laces (see 3.4.6 above) to enable sale of the developed software preoducts.

=)

bftware development platforms include catalogues of available components that can b
rated in software projects. Such catalogues can include-0pen source or commercial softwar
ents and tools. When this capability is present, the seftware development platform can alsp
he characteristics of a digital exchange platform (see.3:4.4 above).

O (D

tample of digital technology platforms in context

bwing example illustrates a typical situation; from an end-user perspective, in which multiplg

bwn business application(s) to serve.the’end-users. End-users see multiple distinct institutiong,
th their own product offering, and.may choose to use one or more of them Each institution
s their offering by combining!services offered by cloud vendors, sometimes using similajr
from multiple vendors. The_effect created is of several markets interacting, with complef
nd overlapping supply chains, forming an integrated ecosystem and web of relationships.

12
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Figure 2 — Example cloud service supply chain

=g

igure 2 shows an example of a typical supply chain in cloud computing.

Lo ]

inancial institutions, ratherthan operating their own data centres and servers, rent capacjty from
loud service providers (CSPs), for example, compute capacity (C), storage and backup services|(S), and
cence the use of specialist financial software packages (F).

—_—

—_

hey purchase fifiahcial software from vendors, customise the software packages to their owh needs,
hstall them omn‘the platforms provided by the CSPs, and offer them to their eBanking customers.

—e

]

h this scenario, the financial institutions are cloud service customers to the platform CSPs (e.g. [aaS or
aaS) and'dre themselves cloud service providers (SaaS) to their own end user customers.

=

he eBanking end-users have no visibility of the hosting platforms or software vendors, jnor any

ontractual :n-r:\ngnmmnf with them

This example illustrates the graph structure of real-world supply chains, where each link may appear
to be a single set of agreements between two parties, but the effect is an overlapping mesh of multi-
party agreements and multi-sided markets.

6.7 One-sided and multi-sided technology platforms

The creation of a multi-sided digital platform (3.1.2) is a defining characteristic for a digital economic
platform (3.4.2) but might not be the only distinguishing characteristic (see also Clause 7).

However, while technology platforms are generally assumed to create a single-sided market, there are
also situations where a technology platform also gives rise to a multi-sided market.
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6.7.1 One-sided technology platform

A digital technology platform that serves only a single participant group can be described as a one-
sided technology platform. Specifically, this concept describes a service that does not directly create a
multi-sided platform in economic terms.

EXAMPLE1 A service which provides infrastructure such as storage and compute resources to customers
(infrastructure capabilities type, see ISO/IEC 22123-1).

EXAMPLE 2 A service which provides code development and execution environments to customers (platform

capabilit'co t_y pcscT ISC/IEC 22423 1)

6.7.2 [Two-sided or Multi-sided digital technology platform

This terjm describes a digital technology platform that also creates a market between two for morg
distinct|participant groups. Such a digital technology platform can therefore also be categorised as
digital gconomic platform, though the terms are orthogonal (see 5.2 above).

—r

1+

A digitall technology platform which permits a platform participant to choose,dnd use a third-part
resource (rather than the platform directly supplying the resource) is likel§/to be characterise
as a two-sided or multi-sided digital technology platform. This is not uncommon where third-part
software companies make their technologies available within a digital techihology platform offered b
another{company.

~N o~

The ecopomic aspects of this type of digital technology platform«can be described using one or mor
of the digital economic platform terms. This is orthogonal and additional to describing the service as
digital technology platform.

W (D

EXAMPLE A PaaS service (or a software development platform, see 6.5) includes some form of catalogu
of third-party components, connectors, data sources, payment mechanisms, or other elements that a customg
can employ in building their application, this can constitute‘a multi-sided market as described elsewhere in thi
documerjt even if this is not the primary purposes of thé\PaaS service. Whether the PaaS service itself constitutg
such a multi-sided market will largely depend on how much freedom the customer has to ignore those offere
compongnts, or to create or bring in alternatives (sitch as open-source code) instead, or indeed if they have n
need of sjuch components at all. This will often depend on the customer’s specific needs.

O L un n =5 O

7 Digital economic platfornis

7.1 General

Economjists have identified-several main categories of digital economic platforms that create mult
sided mprkets.

The taxpnomy and'descriptions in this clause are intended to clarify the concepts beyond the wordin
in the d¢finitions\in Clause 3.

gq

7.2 C?mmon characteristics of digital economic platforms

The following should be considered for all categories.

7.2.1 Digital economic platforms as matchmakers

Digital economic platforms, in addition to their other functions, often act as matchmakers between
parties who can otherwise be unaware of one another. A matchmaker connects participants and
interacts with participants in more than one participant group.
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More sophisticated matchmakers may utilise richer contextualisations and user preferences, where
available, as well as knowledge about prior matchings, as part of the personalisation of match results.

EXAMPLE1 Where ads appear in a search engine, the search engine incorporates a matchmaking function,
determining which ads to show in response to which searches. If the matching is purely immediately contextual,
the matchmaker requires knowledge of the user context and their information needs, as well as an ability to
assess ad applicability to that context.

EXAMPLE 2  Ensuring language and locational compatibility is important: there is no point in answering
a search for “nearby car parking” with pure-text directions written in a language and script the user cannot

ndarctand o il c + 0 ol agnc b ot Fo ol 1 oot o ooty avza b o o 10 o oo o d N Qarb ”
naerstand-orHaks-to-webpages-aboutfaciitiesinanothercountryevenif theyareiraplace named Nearby”.

L |

.2.2 Payment for use of a digital economic platform

lonetisation in a digital economic platform can be direct (payment for a service iS\made by the user
vith money) or indirect (payment for provision of the service is made by a thitzd“party) or deferred
Lip-front costs are covered by investors expecting a subsequent return on theirinvestment dug to later
honetisation, which may not be directly linkable to this user). Payment can be immediate (pay per
se), paid in advance (e.g. through purchase of a licence), paid continuously (through rental), of paid in
ind (e.g. through publicity). In practice there can be many forms of payment inherent in the|use of a
latform, which combine to make the platform provider economically viable.

Lo o L e S vl i S e W~

orms of payment can include but are not limited to:

—+ money;

+ passive attention (e.g. watching brand-building videos);
+ secondary task completion (e.g. answering anonymous surveys, completing minor user stuldies);

+ material (e.g. contributing reviews, or adding data to a broker’s repository intended for sujsequent
sale);

+ direct participation (e.g. an onlinexmulti-player game or dating app is not viable withoutj enough
users);

— commission or fees (e.g. as revénue share for subsequent in-app purchases).

ayment comes in many forms and in practice is often a hybrid multi-dimensional economic ejxchange
ispersed over time, and the concept of consumption is non-trivial in digital settings. For gxample,
vhen watching a movie on streaming video, the user is not “consuming” the film in the sense of
sing it up. Thougli“they are using bandwidth which can have otherwise gone unused (bapdwidth
5 a perishable good), or which could have been put to another purpose. So, they may in prdctice be
posing an externality on their neighbour, whose Internet service is slightly degraded while the movie
5 streaming, ‘Since the payment to the streaming service is distinct from the payment to the| ISP, the
ustomer{s)in effect paying:

[ Ml et il B~ = V.- -

a time-limited content licence fee, albeit bundled into a flat-rate monthly subscription,

—e

i ) for bandwidth to be prnvidod fora givnn month or Vear, that fhpy'vn chosen to utilise at thi time,

iii) for devices on which to receive and watch the film, via past hardware purchases, and

iv) with their attention, through the opportunity cost of sitting and watching the film rather than
doing something else.
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EXAMPLE A user purchases a games console (providing money as a cost of entry), receives some games
for free as part of the console package, purchases other games for cash, pays a recurrent licence fee for yet more
games, and downloads “free to play” games from an online store, possibly making subsequent “in app” purchases,
such as “loot packs”, accelerators or in-game currency for purchasing enhancements or accelerators. While playing
games in solo game-playing modes, the user is either focused on the game or occasionally distracted by ads (e.g.
for other games). Feedback is potentially (explicitly or implicitly) provided about the game dynamics, structure,
or tooling through their actions. If the game is played as a multi-player collaboration or competition, with remote
participants initially unknown to the user, then the user is also providing value through participation - since the
larger pool of players can make the ecosystem more attractive to other new users.

7.3 Examples of digital economic platforms

This dogument describes many of the most common categories, though it is certainly not fully inclusive
of all.

The cat¢gories can sometimes be combined. A single digital economic platform can sometimes match
multiplg categories.

7.3.1 [Exchange platform

In this fase, the platform facilitates discovery and business transactions.between purchasers anfl
vendors

Asillustirated in Figure 3, an exchange platform brings together two distinct groups of users: purchaserf
and vendors (or “sellers”). The platform provides a common megting place and facilitates discovery,
interactjons and transactions between purchasers and vendors. Exchanges can provide information for
purchasfers to compare different vendors (e.g. providing price.¢comparison) and can provide informatioh
on purchasers to vendors (e.g. reviews). Typically, purchasers value access to more vendors and vendorfs
value acfcess to more purchasers, showing the presence @f.cross-side network effects.

Business transaction

<
= Vend
endor
Puifchaser Lﬁ
Catalogue, price list,
Search exchange product information
catalozue
Exchange .
platforgn Orders, metrics,

feedback

Submit order, product
reviews

Purchase price

L Commission

Deliver goods or services

Figure 3 — Exchange platform

Exchange platforms can take a fee from each transaction. The actual transfer of payments for
transactions between vendors and purchasers is usually delegated to one or more payment platforms
(see 7.3.3 below) run by the same company or by a third party.
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An exchange platform exists where two or more vendors offer goods or services (e.g. apps, s
components, APIs) to two or more potential users of those goods or services.

023(E)

oftware

An exchange platform may have rules for participation, set down by the exchange platform provider or
laid out by a fourth party. Those rules may be enforced contractually or technologically or both, pro-
actively, continuously or reactively, to varying degree of effectiveness. For instance, apps in a digital
store can be subject to malware scanning before being offered for sale. Exchanges need not involve
buying and selling: content and apps can be offered for no monetary cost, for example, in a blogging
platform in which the exchange enables the dissemination of ideas, with writers offering their material

nd readers Qp]prfing which itemsto cppnd theirtime on

]

xchange platform participants potentially include a provider, rule enforcement mechaniy
uthorities, safeguarding mechanisms, vendors and user/customers.

Q)

Ln exchange platform can include one or more recommendation mechanisms, such-asto help t
avigate the available offerings, or to suggest to vendors where and how to place‘their goods t
ser interest. There is a spectrum of recommendation capabilities, such as /highlighting new
fems, indicating similar or complementary items, matching against wish-lists; advising based
ctivity by this user, or sharing community-based insights based on prioriisage from many or 3

Q = N

—

xamples of exchange platforms include:

+ multi-vendor retail platforms,

+ ride-hailing services,

+ local service exchanges, such as for gardeners, plunibers and other local tradespeople,

+ “classified advertising” websites, where vendons,can place small adverts and purchasers ca
for them. This includes the traditional general-purpose small advertising originally ca
newspapers, and more up-market and specialised services such as those covering seco
cars, boats and accommodation.

.3.2 Application marketplace

\pplication marketplaces are a Special type of exchange platform (see ISO/IEC 19944). A “sf
uying software applications«r “apps” within a computer or mobile device operating system c
hstance of a two-sided software platform. Users will choose to use devices and their associat
latforms where they eXxpect many companies to add new applications or update the existi
howing the presenceof cross-side network effects.

0N S = N

ompanies wishing-to provide their applications through a device-appropriate “store” will

he operating(system for that device, use the APIs it provides, and in some cases also meet
bligations\(such as privacy, safety or accessibility) that go along with use of that store.

Qo ct = N

Lo o

bules ‘around the use of such stores have implications for platform governance, the securif
evice (individually and as a component in a corporate IT system), ease of use and user privacy

o
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plement it for)the appropriate device type, meaning they have to write their code to rum within

specific

y of the

Hybrid software sales models also exist that combine these approaches.
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7.3.3 Payment platform

A payment platformd) creates a multi-sided market which facilitates payments from customers
(individuals/businesses) to vendors (also referred to as merchants). The payment platform can be
monetized, such as by charging a transaction fee, typically charged to vendors.

NOTE There are also funds-transfer systems that are peer-to-peer. These do not qualify as digital economic
platforms since they do not create a multi-sided market.

The payment platform provides components that vendors can include in their websites, in their apps,
or in thdir physical stores to process payments made Dy customers of the vendor s product or Service.

The payment platform can provide a common security service to all of their constituent group:
whether they are purchasers, vendors, or banks, and can provide banks with tools that aid intheir own
fraud ddtection and mitigation processes.?)

Some payment platforms may provide their own apps for consumers to use directly er allow for their
payment functions to be embedded or in or connected to vendor or banking websiteS.or‘apps.

EXAMPLE 1 A shopping website, selling their own goods, uses a “shopping cart” function provided by a third
party payment platform that enables customers to complete their purchases. The payment platform takes th
payment} including any required additional security steps, then notifies the shopping website that payment i
completd and the goods can be shipped.

wn ®

EXAMPLE 2 A news website allows customers to pay for their subsefiption using a choice of third-partly
payment] platforms rather than requiring them to provide credit card{information. This allows the news sit]
to avoid|handling much personal information about their customérs, simplifying their privacy complianc
obligations.

™

As shown in Figure 4, there can be several different payment platform participant groups involved,
even jugt for a single transaction.

1) Somewillusetheterm “financial transaction platform” ratherthan “paymentplatform”. However, 1S023897:2020,
3.3 “financial transaction” applies specifically to financial instruments used between financial organisations, not to
payments for services.

2) There are different roles adopted by financial institutions facilitating the transaction (see e.g. https://digital
.hbs.edu/platform-digit/submission /visa-leveraging-indirect-network-effects/)
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Participant

group: Participant Group: Banks

purchasers < < < Participant
group:
vendors

Payment
card

Payment app

Payment
interface

Customer

Customer . ®$
4\
Key e}
<«— request, authentication, and ccaﬁl;\)[
—p payment flow C)\\

OQ Figure 4 — Payment platform

here are strong p e cross-side network effects (see 5.3.1 above and 8.2 below) between [vendors
nd users on the orm. For instance, customers derive more value as more vendors sign up, [because
he transactior@ ice becomes more widely accepted at places where the customers shop. Conpversely,
endors deri ore value as more potential purchasers sign up. This appears to introduce a [chicken
try barrier, since it can be difficult to attract users without retailers willing to pccept a
nt platform, and it can be hard to enrol retailers unless they anticipate a demand from users.
ess, new forms of payment platforms, new forms of payment, and new entrants in |existing
nd?j; t sectors, do appear and succeed. “Chicken and egg” arguments can appear compelling, blilt do not
Iwdys Stdild up Lo 1edi=worid SCrutiily.

= == Q< Q) e

Typical payment platforms include:

— credit card companies

— online payment and escrow services
— mobile payment providers

— automatic teller machine networks

3) causality dilemma
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— electric vehicle charging payment networks

NOTE

In some countries, networked automatic teller machines (cash machines) can be used by customers to

pay for mobile phone credit, or to pay household bills in addition to normal banking such as withdrawing cash.

7.3.4 Ad-funded platforms

An ad-funded platform is one subtype of the more general “attention funded” platform. There are
other types, such as where the compensation comes in the form of an end-user’s time or information

they pr

vide (qm‘h as an online markpting anvpv) However, this document will concentrate on paid

advertig

The ad-{
users by
those ug

In an ad
more at
contexts
Cross-si
users, s

aggregaling the user side of the platform can be an important part of an‘ad-funded platform strategy

Advertif

sometillies only when users respond positively to the ads, whilé<users may receive access to the

platfor

Note that some ad-funded services may also offer a “premium” version of the service where the usefr
pays thd platform for additional services or products, or to:avoid advertising.

It’s also

platforn. The latter is really a form of exchange platform, which forms a bridge between those wishin

to place

will be ghown to the end-users.

Figure J below shows a relationship between these two types of platform. Exactly what information i
exchanged between the two platforms.(on the mid-grey arrows) will vary by the contract between thg

busines

20

ing as the most important model.

unded platform serves two distinct groups: users and advertisers. It operates by aggregatin
providing a service (such as news content) and charging advertisers to display advertising t
ers.

gq

1=

-funded platform, the advertisers value the users, and typically a platform with more users is
fractive to the advertiser. Whether the users value the advertisers varies across platforms angd
, for instance when they are made aware of products they find interesting. In other words
e network effects are present and are stronger in one direction. Users’may also value othe
howing the extent of same-side network effects (e.g. on a social media network). As a result,

=

<

ers typically aim to reach large and relevant groups of users, The'platform charges advertisers,

for free.

important to understand the distinction between an ad-funded platform and an advertisin

2B

advertisements for their products, and the*various websites and other locations where the ad

2]

bes, and in many cases also due to the regulations that apply in the relevant jurisdiction(s).
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Figure 5 — Ad-fu@d platform

)

[ - |

es of online service: .
yp A\Q
4+ search engines xO

—+ social media networks \\
+ product or service review sites
+ classified advertisin&) S

-+ online news Web:®s

+ online map s@%es

+ travel oliday booking websites

T mu@reaming services

EX@\R}. A music streaming service, which monetizes the “free” version via advertising, and p
Better experience if the user pays a subscription. From a strategic point of view, having both a free

Z
here are ad-funded instances for each of t}@ﬁowing kinds of online service and for many other

fovides a

and paid

subscription helps the platform to price discriminate according to the users’ willingness to pay, while at
time increasing the user base, which is important in the presence of network effects.

8 Impact of platform characteristics on participant behaviour

8.1 General

the same

The inter-connectedness of platform participants within the service, both within their own platform
participant group and with those in other platform participant groups, can affect the behaviour of

platform participants in various ways. This clause explores some of these phenomena.

© ISO/IEC 2023 - All rights reserved

21


https://standardsiso.com/api/?name=9503384f600e8de77961ce70a84d7a44

ISO/IEC TS 5928:2023(E)

8.2 Network effects

As described in 5.3.1 above, network effects arise from the quantity of participation by other
participants in a platform. These effects arise in several different forms, differentiated by the “side” of
the other participants and by whether the effect is positive or negative.

8.2.1 Positive network effects

A positive network effect exists where the use of a service becomes more attractive as the number of
participgitsirereases:

8.2.1.1 | Same-side positive network effects

As described above, this can apply within the same participant group. For instance, if family members,
friends,|and celebrities become active on a specific social media network, that network;becomes falr
more inferesting and attractive for other participants to also join rather than an altégnative without
the samg people of interest to them. This is known as a “same side” network effect.

8.2.1.2 | Cross-side positive network effects

In contrpst, a “cross-side” network effect arises when there is a correlatiombetween the value attributefl
to the system and the number of members of a different participatory group.

[¢’]

EXAMPLE 1  An Exchange platform that offers goods from a much larger pool of vendors is going to be mor
attractive to purchasers looking for a product, especially if the produet is substitutable and they don’t care top
much exgctly which vendor will be supplying it.

EXAMPLE 2 A streaming media service that carries movies aid television from a wider variety of studios anfl
productipn houses.

8.2.2 |Negative network effects

While ldss common, negative network effectscan sometimes arise where large numbers of participant
make thle service less attractive to new patticipants.

2]

=3

EXAMPLE 1  Social networks that become less interesting to young people once their parents begin using they
(the “no longer cool” factor)

EXAMPLE 2  Exchanges with s6_many similar vendors on them that potential customers find it difficult
to determine the offers that arfemost relevant to their search. This can arise when the products are largelly
substitufable, perhaps even,identical, and the difference between them may be subtle and hard to determin|
(such as|the quality of cstomer service). Examples could include motor vehicle insurance offers, or oths
competiffive utilities such as telecom and electricity.

= ©

EXAMPLE 3  Streaming media services where content owners such as studios decide they would rather offg
their owh streaming platform than continue to pay commission to a streaming company that is also carrying
numeroys content offerings that compete with their own.

—

8.2.3 'Impactofnetworkeffects

Network effects are a natural consequence of individuals and organisations seeking to optimise their
experience and their opportunities. As such these effects can create a significant market entry hurdle
for new platforms. Nonetheless, new products, services and platforms and new entrants in existing
market sectors, do appear and succeed. “Chicken and egg” arguments and concerns about the potential
adverse impact of network effects can appear compelling, but do not always stand up to real-world
scrutiny.
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8.3 Customer inertia

Many users (even businesses) develop subconscious loyalty to specific services and may seem reluctant
to try alternatives that can be available. This can be due to familiarity with the service and its user
interface, or simply because it doesn’t occur to them to look anywhere else.

Also, any change of service provider implies some degree of risk to a business customer, which
introduces a reluctance to make casual or rapid changes without good business justification, even
where a slightly cheaper or more suitable alternative may be available.

This is not unique to digital services. Many people will go first to their most familiar supermarket for
their needs, and only look elsewhere when something is not available or is clearly cheaperqr better
glsewhere.

(ompanies use tools such as loyalty cards to deliberately increase this customer inertia.

oo

p.4  Stickiness

tickiness arises when a participant has made some significant investment of money, time, ¢r effort
hto a digital service, especially where this investment grows constantly over time. Changfing to a
ompetitive service becomes challenging if that past investment wilL be lost, or will require substantial
ew investment to reach a parity of service offering.

= 0 = N

(fauses of stickiness can include but are not limited to:
+ networks of contacts (people and businesses) built uplover time

+ content that has been uploaded (such as photographs), especially where the raw uploads hgve been
“enhanced” within the platform, such as edited“versions, timelines, tagging of people appdaring in
photos and lists of “likes” and “shares”

-+ interconnections created between items of content

+ activity logs that have historical value to the participant (e.g. places visited, books read, game
progress and scores)

+ records of payments

ortability of cloud servi€e)customer data can mitigate stickiness to some extent, however| certain
ypes of cloud service derived data that is valued by the participant, such as social network comnection
ata, can be governed.by privacy regulations (such as consent of many other people) and thug remain
navailable for porting to another service.

o O o e

D

) Observations and conclusion

Hconomists use a definition of the term “platform” in the context of two-sided or multi-sided mparkets.

Teehnologists use the term “platform”, with a variety of related and well-understood interpre¢tations,
including as a descriptive aspect of system and application architectures, for technology products
and services that are used as building blocks by other developers, and to describe the functionality of
business and customer-facing products.

There are also other discipline and sector-specific definitions of the word “platform” that are used in
contexts that overlap with the uses by economists and technologists.

This clash of terminology between economists, engineers and others arises because the engineering
use of the term “platform” in technical settings, for example, to represent layerings, system architecture
elements and other structured engineering perspectives (including the use in Cloud Computing with
respect to [aaS and PaaS) dates back many years. This terminology is deeply embedded in numerous
national and international standards around the world. Hence, it cannot be changed simply for
disambiguation purposes. Similarly, although the economic use of the word “platform” may be more
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modern, it is so deeply ingrained in economic discourse that halting the use of the word “platform” in
that setting is also infeasible.

This need not cause confusion if the context in which the term platform is used is clear.

It is therefore recommended that writers of standards, specifications, and other documents dealing
with “platform” issues should avoid the ambiguities associated with broad references to the terms
“platform” or “digital platform” by explicitly articulating the context and intended meaning when using
that term.
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Annex A
(informative)

Illustrative taxonomic hierarchies

vdal ll:ty Uf d;atiusuiahius CI ltCl 1a cdall bC uacd tU DuPlJUl t dCDLl ;lJt;UllD Uf dlslta} oCl1 V;LCD. ‘VAV,h re these
onstitute a multi-dimensional space, for example, because they provide orthogonal partitions of the
ollection of items, visual representations of the structure of that space are possible, éither] using a
axonomy diagram or via other information presentation techniques.[?] Tree-structuried takonomic
tructures rely on the sequencing of the underlying distinguishing criteria, which offers opporntunities
p implicitly signal higher importance of some criteria relative to others.

N o O O

igure A.1 presents one possible example of a taxonomy for digital services. While this example begins
y considering the distinction between one-sided and two or multi-sided markets, other approaches
re also possible and relevant.

Q 5

(]

h devising and producing such visualizations, care needs to be taken,not to confuse the reader by over-
mphasising one criterion without providing alternatives.

e}

HXAMPLE 1 For market analysis and economic impact purposes, it would be possible to root the thxonomy
n the funding-model criteria (e.g. distinguishing between varigus forms of payment made by users, of funding
eceived by providers). In Figure A.1 this distinction is relegated to a lower level of the hierarchy.

—_

wal

XAMPLE 2 A third alternative could be to follow_some regulatory initiatives and begin with a simple
ategorisation of the purpose of the digital service, and-also distinguish by scale.

Q

L market regulator or market surveillancesauthority may need to consider cost of entry| cost of
articipation and cost of exit for customers.as-well as producers, and in digital settings the econgmic cost
b users may or may not be directly finaficial. As an alternative, investment of effort in prior lparning,
r anticipated or actual effort expended during task execution, may influence user actions. Sjmilarly,
enefits to the user of network effeets in product suites can influence decisions about which online
pol to use to perform a task, and’barriers to switching (through the need to re-learn differpnt user
hterfaces, or data portabilityidifficulties) may be significant issues for a given problem perspegtive.

el e ol o vl e W o il WS

Difficult to assess factors,-such as intuitiveness or initial attractiveness of a user interface|may be
dignificant factors in~determining whether or not product switching is feasible or likely between
products, such as games consoles, text editors, browsers or search engines. Such factors mpy even,
ip practice, prove-more important in a market dynamics analysis than the marketing budgets and
product awaréness-raising capabilities of providers. In addition, these taxonomic structures and
representatiofs are not fixed in time. Platforms also morph and evolve continually, in incremental
ways. Whabtyjis one platform today, occupying a specific position in a taxonomic structure, may appear to
he a neW platform tomorrow, in a different category. Incremental change can lead to apparently sudden
gtaté shifts (catastrophic change in the mathematical sense defined by Catastrophe Theory).

IS ANADY

XKAMPEES Ahit-videoganredeveloper providesaproductattractivetousers—Suchacompany tertainly
benefits from network effects within its own community of players but does not generally bring together distinct
groups of participants (unless the game has additional elements such as third-party transaction, advertising or
development capabilities). On the other hand, game console providers often act as platforms, serving both third-
party game developers who create games and users who wish to play video games. Players benefit from a wider
selection of games, while publishers benefit from a larger and more active population of players. In addition,
consoles may support in-game purchases, upgrades, sequels and ad support (for sister games at least, in the form
of trailers). Similarly, the technology tools (e.g. rendering engines, storyboarding tools) and libraries (e.g. physics
engines) used to build and run games form their own ecosystems with multi-sided market elements. These tools
often make it easier to develop cross-platform games, thus increasing the reach of game developers while to
some extent undermining the network effects of the console makers.
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