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Foreword

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
work. In the field of information technology, ISO and IEC have established a joint technical committee,
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Introduction

Benchmarking is an activity of comparing objects of interest to each other or against a benchmark
to evaluate characteristic(s). In the context of the ISO/IEC 29155 series, the “object of interest” is the
performance of information technology (IT) project, and the characteristic is a particular aspect of an
IT project such as productivity.

The benchmarking is one of the fastest-growing techniques in the area of IT project management.
Instances of IT project performance benchmarking are initiated and conducted for various reasons.
Among the most common reasons are

a) the need to compare project productivity between similar industries,

b) the need to compare productivity between different project types and technolagies,
c) the need to find the most effective targets for IT development process improvement,
d) the need to compare productivity between different suppliers,

e) the need to improve project management maturity,

f) the need to improve project estimation capability.

Much has been written regarding the trials of establishing™T project performance bepchmarking,
and dtatistics bear witness to the high failure rate of meastrement and benchmarking prjograms. The
most|probable causes for failure have been disappointiment in the benchmarking outcomes due to a
lack ¢f alignment between the selected measurements and business goals, and the misurjderstanding
of project level measurements in relation to programand portfolio management levels. When there is
no aljgnment between executed measurements dnd provided outcomes, unnecessary effoift is required
from(the IT project teams collecting the project data. The result is decreased motivatior] to continue
and institutionalize benchmarking.

As shown in Figure 1, ISO/IEC 29155 series consists of multiple parts:

— Hart 1 provides the overall framework model for IT project performance benchmarkinlg. It consists
df activities and components;that are necessary to successfully identify, define, seledt, apply, and
mprove benchmarking;

—e

— Hart 2 prescribes therequired tasks in individual benchmarking activities that are hecessary to
execute various actiyities to conduct and/or support successful benchmarking in an offganization;

— Hart 3 prescribes the guidance for reporting processes and contents of typical reports

— Hart4 provides guidance for the activities to collect IT project data to be entered into andl maintained
ih a befichmarking repository.

Furtheéxparts might follow.

This part of ISO/IEC 29155 is intended to provide guidance for reporting process and contents of
typical reports in IT project performance benchmarking to produce high-quality deliverables (e.g. the
benchmarking report of an instance of benchmarking, the explanatory report for issued benchmarks,
and the explanatory report for released benchmarking repository) which include sufficient information
to avoid misunderstanding or inappropriate usage.

© ISO/IEC 2015 - All rights reserved v
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Systems and software engineering — Information
technology project performance benchmarking
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This

mance benchmarking framework” by prescribing:

requirements and guidance for the reporting processes within the-benchmarking fran
requirements and guidance for the contents of reports.

part of ISO/IEC 29155 focuses on three major activities, i.e. “conduct benchmarking

repogitory”, and “issue benchmarks” activities.

NOTE1 These activities are selected, not only becausé.the importance of the outcomes of th
but a]so the outcomes of these activities are the direct input for benchmarking users who

benc
even
data

This

though they need in-deep information to ufiderstand the benchmarking results or to seled
i.e. benchmarking repository and benchmarks).

part of ISO/IEC 29155 also focuses\on two types of reports in the benchmarking fram

a) the benchmarking report, that describes the results of an instance of benchmarking;

b) theexplanatoryreport, thatprovides complementary information about the released b¢

This
(e.g.

repository or benchmark(s).

partof ISO/IEC 29155 is intended for use by stakeholder(s) of IT project performance bg
Ienchmarking usér, benchmark provider, and benchmarking service provider).

NOTH2  Thefollowing are examples of how this part of ISO/IEC 29155 can be used:

bly a systems and software acquirer (or a third-party agent), to define, order, obtain and evaluate
drcreditable benchmarking report;

rocesses and
(IT) project

1ework;

r”, “maintain

Pse activities,
pxecute “core

hmarking” activities. In addition, benchmarking users are not usually so deeply involved to these activities

t appropriate

ework:

nchmarking

nchmarking

anacceptable

by a benchmarking Service provider, to produce a high-quality benchmarking report,

by abenchmarkprovider, to provide complementaryinformation aboutthe released benchmarkingrepository

or issued benchmarks.

It is out of the scope of this part of ISO/IEC 29115 to prescribe the particular names, formats, or explicit
contents of the reports of the benchmarking activities.

2

Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced document (including any amendments) applies.
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ISO/IEC 29155-1, Systems and software engineering — Information technology project performance
benchmarking framework — Part 1: Concepts and definitions

ISO/IEC 29155-2, Systems and software engineering — Information technology project performance
benchmarking framework — Part 2: Requirements for benchmarking

3 Terms

and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC 29155-1, ISO/IEC 29155-

2, and the fo

3.1
benchmark
person or or

3.2
benchmark
document of

Note 1 to en
statistical ch{

llowing apply.

ing analyst
panization that executes “conduct benchmarking” activity

ing report
the results of an instance of benchmarking

try: Document usually consists of various formats (e.g. textual descriptions, numeric V
rts and tables), and is exchanged via various media (e.g. electronic\déetiments, electronic da

printed docuinents, and embedded data within specific computer software).

3.3
core report
document fo

Note 1 to ent
reporting res

3.4
explanator)

Ir providing descriptions of the process and outcomies of the benchmarking activity

'y: Two kinds of core reports (i.e. executive summary and detailed report) are often produc
1lts of an instance of benchmarking activity.

 report

document dttached to a product for providing complementary information in order to

understandi

Note 1 to ent
information v

Note 2 to en

hg and to avoid inappropriate usage of the product

y: Examples of an explanatory réport are data element definitions, data demographics, data
Fhich are attached to benchmarking repositories or benchmarks.

ry: Examples of the product are benchmarking repository, benchmark(s), or software to

support benchmarking activities:

riated tepms

mation-Technology

alues,
ta set,

ed for

hSsist

ource

ols to

4 Abbrey
IT Infor
5 Roles

freportsinthe IT project performance bencihmarking framework

5.1 General quality requirements for the benchmarking reports

As shown in Figure A.1, IT project performance benchmarking framework in ISO/IEC 29155 series
consists of two categories of benchmarking activities:

— core benchmarking activities (i.e. “conduct benchmarking” and “utilize benchmarking results”);

— support

» o«
)

» o« » o«

ing activities (i.e. “maintain repository”, “issue benchmarks”, “measure IT project”,

data”, and “provide instruments”).

NOTE 1

in the benchmarking framework.

© ISO/IEC 2015 - All rights re
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Since individual benchmarking activities require different expertise, these activities are usually role-
shared by multiple stakeholders (e.g. benchmarking user, benchmark provider, benchmarking service
provider, IT project team). In addition, same activity is often assigned to multiple persons or divisions,
and those are executed in parallel within and/or across organization(s).

In these circumstances, various data and documents are exchanged as the outputs and inputs of
activities. Therefore, high-quality reports are pre-requisite (necessary) to ensure and facilitate
effective communication between stakeholders to drive whole activities successfully.

To minimize misunderstanding, a benchmarking report should be specific and consistent with
terminology and definitions.

NOTH2  When comparing a user data element with a benchmark, misunderstanding might occuy, if

—

he names are similar to each other, but the definitions are significantly differen
heasurement unit, measurement timing),

—

he names and the definitions are similar to each other, but the nature)of the usern
ignificantly different (e.g. business domain, technical complexity, degtee of quality re

0

he names and the definitions are similar to each other, but the) nature of the us
ignificantly different (e.g. skills and experience of IT project teams, scale of IT proje

t (e.g. scale,

software is
quirements),

br project is
Cts, resource

Q W\ ot

onstraints of IT projects).

5.2 [Identification of reports within benchmarkingframework

5.2.1f Benchmarking outcomes and types of reports

The dutcomes of a benchmarking activity result iiva set of deliverables which usually inclufle:

dore reports, which provide descriptions:of the process and outcomes of the benchmarling activity;
data products, which provide the data resulting from the benchmarking activity;

audience to
deliverables.

&
u

xplanatory reports, which provide complementary information for assisting the
nderstand the outcomes of the benchmarking activity or to avoid inappropriate use of
Core reports and explanatory-reports represent the two types of benchmarking reports.

NOTH
repor

1 Two kinds of-cere reports (i.e. executive summary and detailed report) are often [produced for

Ling results of anrinstance of benchmarking activity.

NOTH2 Core reports and explanatory reports are usually presented in the form of textua
together with statistics (e.g. numeric values, charts, and tables).

descriptions

5.2.2] Reporting related benchmarking activities

This part of ISO/IEC 29155 focuses on three major benchmarking activities, i.e. “conduct benchmarking”,
“maintain repository”, and “issue benchmarks” activities in the benchmarking framework.

These activities are selected because

— the outcomes of “conduct benchmarking” activity (i.e. benchmarking report) become the direct
input for benchmarking users who execute “utilize benchmarking results” activity,

deliverables of “maintainrepository” activity (i.e. benchmarking repository) and “issue benchmarks”
activity (i.e. benchmarks) are the data source for benchmarking analyst who executes “conduct
benchmarking”,

benchmarking users and benchmarking analysts are usually not involved to the execution of the
activities to produce their inputs so deeply, even though they need more detailed information to

© ISO/IEC 2015 - All rights reserved
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properly understand the benchmarking results or to select appropriate data (i.e. benchmarking
repository and benchmark(s)).

5.3 Relationships between benchmarking activities and reports

The relationships between activities, deliverables, and reports are summarized in Table 1.

Table 1 — Relationships between activities, deliverables, and reports

Activity

“Conduct benchmarking”

“Maintain repository”

“Issue benchmarks”

Provide a honch

Main goal of

tho activity
J

Reonortthe rocultc of on
|

instance of benchmarking

marking repository (in
the form of a data set of
IT projects)

Provide benchmark(s) (in
the forms of reference
value(s), or reference dafa
set(s) of IT projeéts)

report

interpretation, and obser
vations of the comparison
results

— Judgmentand evaluation
statements of'‘the
comparis@n results

— Recommendations for
benchmarking user

=" Background and context
information of the instance
of benchmarking

— Demographics of input

explanatory reports)

Responsible person(s) |— Benchmarkinganalyst |— Repository owner |— Benchmarking analypt
— Repository owner
Inputs to thefactivity — Benchmarking — IT project data — Beéenchmarking reposfitory
repository (output of “submit IT
— Benchmark(s) data’)
Outputs fronj the — Benchmarking report — Benchmarking — Benchmark(s)
activity repository
Deliverables ncluded |— Corereports — Corereports — Core reports (Optiongl)
;rétois‘ic?uts from the (Mandatory) (Optional) — Data products
y — Data products (Optional) |— Data products (Mandatory)
— Explanatory report (Mandafory) — Explanatory report
(Optional) — (Explanatory report |(Mandatory)
(Mandatory)
Typical contgnts of core |— Descriptions, (Usually included in the |— Descriptions,

interpretation, and observa-
tions of the analysis resylts

— Judgment and evaluation
statements of the analys
results

v

— Guide and recommen
dations for benchmarkinjg
analyst and user

ext
ce of

— Background and con
information of the instai
issuing benchmark(s)

— Demographics of inpfit

data (p g hpnr‘hmnrking
repository, benchmarks, and
IT project data)

— Description of the
analysis process and
methods

— Lessons learned

— Information about the
applicability of the results
and limitation of their use

data (e g benchmarking
repository, benchmarks)

— Description of the
analysis process and methods

— Lessons learned

— Information about the
applicability of the bench-
mark(s) and limitation of
their use

© ISO/IEC 2015 - All rights reserved
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Table 1 (continued)

Activity

“Conduct benchmarking”

“Maintain repository”

“Issue benchmarks”

Typical content of data
products

— Derived values (in the
forms of numerical statistics,
statistical charts, statistical
tables, and so on)

— Benchmarking
repository (in the form
of a data set of IT pro-
ject data)

— Derived values (in the
forms of numerical statistics,
statistical charts, statistical
tables, and so on)

— Derived data set (in the
forms of a data set of IT
project data)

(Usuallv included in core

— Data element

Data element definitions

Typical content of
expldnatory report

report)

definitions
— Data demographics

— Data source
information

— Information about
the applicability,
limitations and remarks
of benchmarking
repository

Data demogrpphics

Data Source information

Information about the
applicability, limjtations and
remarks of benclhmark(s)

Subs¢quent activities

— “Utilize benchmarking
result”

— “Conduct
benchmarking”

“ISsue benchmarks”

— “Conduct berjchmarking”

Resppnsible person(s)
for sybsequent
activities

— Benchmarking user

—)Bénchmarking
analyst

— Benchmarking user

Benchmarking analyst

Benchmarking user

6 (General requirements and guidance for reporting process

6.1

Planning phase

The expertise of the responsible:person, together with the quality of the information collect¢d during the

activity, determines the quality’of the report and deliverables. It is very difficult to answer th¢

information

need jof users if informatioh is only collected after the process is finished or halfway progregsed.

NOTH1

The resporsible person varies depending on the activities. For example, see Table 1.

To produce uSeful reports, the reporting process should start from the beginfing of the
partitular/spedific benchmarking activity:.

In the planhing phase of a report-related benchmarking activity, stakeholders of the ac

consyltor communicate with each other to build consensus on

ivity should

a)
b)
)
of the reports.
NOTE 2

major contents to be included in the reports,

acceptance criteria for the reports,

procedures to record and report necessary information to ensure traceability and reproducibility

Acceptance criteria are a set of specifications that define the judgment conditions to accept outcomes

(i.e. reports and deliverables). Examples of specifications in acceptance criteria include, but are not limited to

list of mandatory and optional deliverables

competence of the benchmarking analyst(s)

© ISO/IEC 2015 - All rights reserved
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method(s) for test and/or verify analysis result(s),

level of significance of a test (e.g. p values for level of significance of rejection of more than 0,25),

6.2 Executing phase

In the execution phase of a reporting-related benchmarking activity,

acceptable level of estimation errors (e.g. estimation errors fall into ranges of [+15 %, =20 %] of actual value).

a) collected information from the activity should be reviewed before taking in to the report,

b) the draffTeport shall be reviewed by the responsible person(s) designated 1n Iable I, as myn
to ensurje to meet the requirements for the planned contents,

c) thedraffreportshall be reviewed to ensure it satisfies all the acceptance criteria.

In the case t
user should

he activity is executed for specific user(s) under the agreement on acceptance criteri
be given chance to review the draft report before finalizing it.

6.3 Supporting phase

6.3.1 Sup

Most of the
delivery. As
deliverables

a)

b) correcti

releasin

receivin

c)
6.3.2 Sup

To support
products an
benchmarki

NOTE IS

bort for reports and deliverables

reports within benchmarking framework might be Gsed for a long time after thg
ong as the reports and deliverables will be used, thé support for users of the report
should include the following functions:

respondiing to inquiries about the reports or deliverables;

hg defects in the reports or deliverables\(e.g. by replacing the report or deliverabls
b errata or amendments);

io feedback to improve reporting processes of the activity.

port for benchmarking experience base

he “improving” task group as outlined in ISO/IEC 29155-2, evaluation of the inform
] the benchmarking\activity should be stored together with the lessons learned int
g experience baSe,

D/IEC 15939:2007 defines “information product” as “one or more indicators and their asso

mum

n, the

first
s and

s, by

ation
o the

riated

interpretations that address an information need”. For example, information product could include templates,

graphs, statis

tical algorithms, and interpretation guidelines.

7 Requinements and guidance for contents of reports within benchmarking |

framewor

k

7.1 General requirements for reports

7.1.1 Requirements for structure and wording

As described in 5.2.1, there are two types of reports (i.e. core report and explanatory report) to report
on the results of a benchmarking activity.

The output of an instance of benchmarking activity may be documented in the form of

— asingle

document, or

— aset of multiple documents.

6

© ISO/IEC 2015 - All rights re
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In both cases, report(s) shall be

a) complete to present all the necessary information to be reported,

b) clearly structured (e.g. divide into multiple parts, chapters) from the viewpoint of the audience,
¢) unambiguous to minimize misunderstanding or multiple interpretations.

Suite of reports for an instance of a benchmarking activity shall be self-contained.

References to already-published materials may be done to avoid duplications, if the referenced
information is accessible for the expected audience.

NOTE The ambiguity of textual description is often caused by

— grammatical complexity (e.g. unclearness in multiple modification structure, nested listing of “and” and/or
‘dr” conditions),

— lqck of necessary alternatives (e.g. given alternatives do not cover all the possiblé rases),
— Uunnecessary use of passive-form sentences,

1(cessive abstraction,

— use of unspecified terminology.

Since|the audience of the report does not always have same-expertise and culture, terminology in the
repoits should

— Be based on the most commonly used terms for, éxpected audience when synonyms ex|st,
— Use the same selected term consistently instéad of using synonyms,

— inhclude explanatory information (e.g. glossary of terms, definition of terms).

7.1.2] Requirements for administrative information of reports
All dgcuments (i.e. a report or part.of a report) shall include:

a) document identification information to unify the document (e.g. name, codes such as [SBN, volume
rjumber, version or edition number, publisher, date of publication);

b) Author’s identification and contact information, (note that the author can be & person or
rganization);

o

informatiety of related rights (e.g. patent right, copyright, trademark right, intellectpal property
ight), responsibilities, and/or licenses, if applicable.

&
_

7.2 | Activity-specific requirements and guidance for reports

7.2.1 Reports of “Conduct benchmarking” activity

The main purpose of reporting within this activity is to present results of an instance of benchmarking.
The reports are produced by the benchmarking analyst, and the target audience is a benchmarking
user who utilizes the result(s) of benchmarking.

The main area of interest in the report of this activity is a performance comparison between data of
target IT project(s) and specified benchmark(s). These reports are usually produced in the form of a
core report, and explanatory information is included in it.

A core report should include, but not to be limited to

a) descriptions, interpretation, and observations of the comparison results,

© ISO/IEC 2015 - All rights reserved 7
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judgment and evaluation statements of the comparison results,

endations for benchmarking user,

und and context information of the instance of benchmarking,

demographics of input data (e.g. benchmarking repository, benchmarks, and IT project data),
description of the analysis process and methods,

lessons learned,

11so

b)
c) recomm
d) backgro
e)
f)
g)
h) informa
7.2.2 Rep

The main aifn of this activity is to release a benchmarking repository product. The produet is usy

subset of the

brts of “Maintain repository” activity

benchmarking repository maintained by a repository owner.

The main p

benchmarking repository product, and reports are usually produced in thé form of an explan|
report. The producer of explanatory report is the repository owner. Target,audience for explan|

report inclu

benchm
benchm

benchm

IT proje
to defing

An explanat
a) dataele
b) datader
c) datasouy

d) informa

7.2.3 Rep

The main aif of thisactivity is to release an internal benchmark

— byanac

rpose of reporting in this activity is to explain contents and @Wsage of the rel

es, but is not limited to

hrking analyst who uses a benchmarking repository product for executing “co
hrking” and/or “issue benchmarks” activity,

hrking user who uses and utilizes results of an instance of benchmarking,

Ct team who refers the explanatory report for)éxecuting “measure IT project” activit)
e data elements).

pry report should include, but is not limited to
ment definitions,

hographics,

rce information,

Lion about the applicability, limitations and remarks of benchmarking repository.

brts of “Issué:benchmarks” activity

pdemic researcher as research result of the specific IT project dataset, or

ally a

pased
atory
Qtory

hduct

v (e.g.

— by a be
banking

1 Js 1 R 4l 1 . e ol 1 4 -a | 1 . adon 1 1 1
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, government).

Internal benchmark products are usually released as

derived

datasets (in the forms of a dataset of IT project data).

(e.g.

derived values (in the forms of numerical statistics, statistical charts, statistical tables, and so on),

The main purpose of reporting in this activity is different for academic researchers and benchmarking
analysts in the business field.

For academic researchers, their major interest is submitting core documents (e.g. academic articles,
books) as the research results, and explanatory information is usually included into core documents.
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In this case, the contents of the core report is similar to the report for “conduct benchmarking” activity,
and usually should include, but is not limited to

a)
b)
‘)
d)
e)
f)
g)
h)

descriptions, interpretation, and observations of the analysis results,

judgment and evaluation statements of the analysis results,

guide and recommendations for benchmarking users,

background and context information of the benchmark,

demographics of input data (e.g. benchmarking repository, referred benchmark(s)),

d
1

i

Main
Repo
The 1

d

escription of the analysis process and methods,
bssons learned,
hformation about the applicability of the benchmark(s) and limitation of thejir use.

purpose of reporting for benchmarking analysts in business fieldJis to provide
Fts are the complementary products for them, and most important isioften an explan
eport should include, but is not limited to

ata element definitions,
ata demographics,
ata source information,

hformation about the applicability, limitationsiand remarks of benchmark(s).

benchmarks.
htory report.
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Annex A
(informative)

Framework model of IT project performance benchmarking in
ISO/IEC 29155-1

This Annex qutlines the overall framework of IT project performance henchmarking (see Figure A.1).

NOTE Sep ISO/IEC 29155-1 for more information about the benchmarking framework and its“corcepts
and definitions
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Figure A.1 — IT project performance benchmarking framework

The framework consists of the following six categories of activities or components.

— [C1] “Core benchmarking activities”, which collectively illustrates an instance of benchmarking.

— [C2] “Supporting activities”, which provides the benchmarking information base as well as
instruments for use in an instance of benchmarking.
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