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Abstract
The gradual spread in the use of ISO 9001 and ISO/IEC 15504 (also known as software process improvement and capability
determination (SPICE)) has raised questions such as ``At what ISO/IEC 15504 capability level would one expect an ISO 9001
certi®ed organization's processes to be?'' and ``Is there any signi®cant dierence between the ISO/IEC 15504 capability levels
achieved by the processes of ISO 9001 certi®ed organizations and those of non ISO 9001 certi®ed organizations?''. This paper
provides answers to those questions as well as to the following question ``Is there any signi®cant dierence in the capability levels
achieved by the ISO/IEC 15504 processes of organizations with a large information technology (IT) sta and those with a small IT
sta?'' In order to answer these questions, we analyzed a data set including 691 process instances (PIs) taken from 70 SPICE phase 2
trial assessments performed over the two years from September 1996 to June 1998. Results show that the ISO/IEC 15504 processes
of the ISO 9001 certi®ed organizations attained capability levels of around 1±2.3 in 15504 terms. Results also show dierences
between the capability levels achieved by ISO 9001 certi®ed organizations and non ISO 9001 certi®ed organizations, as well as
between organizations with a large IT sta and those with a small IT sta. Ó 2001 Elsevier Science Inc. All rights reserved.
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1. Introduction
The software process improvement and capability
determination (SPICE) project is an ongoing project
supporting ISO/IEC JTC1/SC7/WG10 2 in the development and trialing of the emerging standard ISO/IEC
15504 for software process assessment, capability determination, and software process improvement. ISO/
IEC JTC1/SC7/WG10 has developed a technical report
2 (TR2) (ISO/IEC TR2, 1998) consisting of the document set shown in Table 1. In the development of these
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Working Group 10 of Subcommittee 7 (Software Engineering
Standardization) under a Joint Technical Committee 1 for the
international organization for standardization (ISO) and the international electrotechnical commission (IEC). WG10 is working for
development of standards and guidelines covering methods, practices
and application of process assessment in software product procurement, development, delivery, operation, maintenance and related
service support.

documents, the SPICE project has empirically evaluated
successive versions of the document sets of the emerging
international standard through a series of trials (El
Emam and Goldenson, 1995; Goldenson and El Emam,
1996; Maclennan and Ostrolenk, 1995; Smith and El
Emam, 1996; ISO/IEC, 1999; Woodman and Hunter,
1998; El Emam and Jung, 2000). More information
about ISO/IEC 15504 may be found in ISO/IEC 15504
(1998) and in (El Emam et al., 1998).
ISO 9001 (1997) contains 20 clauses (see Appendix A)
that collectively provide the minimum requirements for
setting up a quality management system for use in software development and maintenance, as well as in other
industries. Satisfaction of all the requirements leads to
ISO 9001 certi®cation. ISO 9000-3 (1997) contains software speci®c guidelines for the use of ISO 9001, and
TickIT (1999) is an initiative, which originated in the
UK, to promote the application of ISO 9001 to software.
Although ISO 9001 and ISO/IEC 15504 have dierent origins, i.e., ISO 9001 is a generic standard for
quality management and assurance while 15504 was
created solely for software process assessment, capability determination, and process improvement, the two
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Table 1
A set of documents in ISO/IEC 15504
Part
Part
Part
Part
Part
Part
Part
Part
Part

1:
2:
3:
4:
5:
6:
7:
8:
9:

Concepts and introductory guide
A reference model for processes and process capability
Performing an assessment
Guide to performing assessments
An assessment model and indicator guidance
Guide to competency of assessors
Guide for use in process improvement
Guide for use in determining supplier process capability
Vocabulary

standards are intuitively similar, as has been shown in a
comparative study of the two standards (Hailey, 1998).
To the best of our knowledge, there are no studies which
assess the degree of similarity between the two standards
such as is seen in a comparative study of ISO 9001 and
capability maturity model (CMM) (Paulk et al., 1993)
conducted by (Paulk, 1995). In the study, Paulk attempted to answer questions such as ``At what level in
the CMM would an ISO 9001 compliant organization
be?'' and ``Can a CMM level 2 (or 3) organization be
considered compliant with ISO 9001?''.
The aim of this study is to consider and, if possible, to
provide an answer to the questions relating to ISO 9001
and ISO/IEC 15504
· At what ISO/IEC 15504 capability level would one
expect an ISO 9001 certi®ed organization's processes
to be?
· Is there any signi®cant dierence in the SPICE capability levels achieved by the processes of ISO 9001
certi®ed organizations and those of non ISO 9001
certi®ed organizations?
· Is there any signi®cant dierence in the capability levels achieved by the SPICE processes of organizations
with a large information technology (IT) sta and
those with a small IT sta?
This study answers the three questions above empirically by analyzing a data set taken from 70 SPICE
phase 2 trial assessments.
The SPICE trials can be seen as a response to a
statement by P¯eeger et al. (1994) that

2. A brief overview of ISO/IEC 15504
2.1. Two dimensional architecture
The architecture of the emerging standard ISO/IEC
15504 standard consists of both process and capability
dimensions. Fig. 1 shows the structure of the process
and capability dimensions.
In the process dimension, the processes associated
with software development and maintenance are de®ned
and classi®ed into ®ve categories known as the customer±supplier (CUS), engineering (ENG), support
(SUP) Management (MAN), and Organization (ORG)
categories. Table 2 gives a brief overview of the ®ve
categories and the processes contained in each category.
As shown in Fig. 1 and Table 3, the capability dimension is represented by a set of process attributes
(PAs), which can be applied to any process, and represent measurable characteristics required to manage a
process and to improve its performance capability. The
capability dimension comprises six capability levels
ranging from 0 to 5. The higher the level, the higher the
process capability.
2.2. Capability level determination
An ISO/IEC 15504 assessment is applied to an organizational unit (OU)) (El Emam et al., 1998). An OU
is the whole or the part of an organization that owns
and supports the software process. In this paper the
term organization will sometimes be used when the term
OU would be strictly more correct. During an assessment, an organization can cover only the subset of
processes that are relevant for its business objectives. In
most cases, it is not necessary to assess all of the processes in the process dimension.
In ISO/IEC 15504, the capability level of each process
is determined by rating the PAs. For example, to

Standards have codi®ed approaches whose eectiveness has not been rigorously and scienti®cally
demonstrated. Rather, we have too often relied on
anecdote, `gut feeling', the opinions of experts, or
even ¯awed research.
Fenton et al. (1993) and Fenton and Page (1993) have
made similar arguments.
The remainder of this paper is organized as follows:
Section 2 provides an overview of the ISO/IEC 15504
architecture, Section 3 presents the research method and
Section 4 presents the main results of the study and
discusses their implications. Finally, Section 5 concludes
with a summary of the paper and some ®nal remarks.

Fig. 1. Two dimensional architecture of ISO/IEC 15504.

