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Abstract. In the last two decades several models for evaluating software 
process capability have been defined and became more and more popular. The 
application of such models, and in particular the ISO/IEC 15504, determined a 
general software process improvement in many domains. Nevertheless, the 
application of the ISO/IEC 15504 standard is still considered by many agile 
developers as incompatible with agile approaches. Such an attitude is mainly 
based on common misunderstandings on what the ISO/IEC 15504 is and on 
what its application involves. This paper aims at showing that this standard, if 
genuinely applied, can be effectively used also in agile contexts.  
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1   Introduction 

After over 30 years of software engineering, software development is today 
supported by disciplined and formal methodologies, paradigms and tools. Models and 
standards providing guidelines, processes and evaluation methods for software 
development exist as well. In particular, in the past two decades, several models for 
improving software development processes became popular (in particular CMMI and 
SPICE – ISO/IEC 15504). We witnessed, in our experience, some misuses of such 
models that determined, sometimes, the paradox to be perceived as a bundle to the 
development activities in software development teams. Agile methods arose as a 
reaction to the misuse of firm and disciplined approaches to the software 
development.  

In such a situation two parties rose up in the software community: the “agilers”, 
challenging the disciplined approach seen as a way to spend the effort most on the 
documentation than real software (the product), and the ”orthodox” believing that the 
major effort required by a disciplined, rigorous and documented approach pays in 
terms of quality of the final product.  The authors of this paper (being representatives 
of both the two parties of the barricade) discussed, on the basis of their common 
experience in leading software process improvement and assessment initiatives, how 
and if the disciplined and rigorous approach and the agile one can co-exist. In this 
paper, the applicability of the ISO/IEC 15504 (also known as SPICE) [1] for software 



process assessment and improvement to agile contexts is discussed. The SPICE model 
is generally perceived in the software community as a way to evaluate software 
process from a formal and document-based perspective. Our aim is to debunk such a 
myth and to show that the SPICE model, if genuinely applied, can be effectively used 
also in agile organizations. 

This paper is structured as follows: in Section 2 we present the ISO/IEC 15504 
standard. In section 3 some typical misunderstandings about what ISO/IEC 15504 is 
and what it requires to be applied are discussed. In Section 4 the applicability of the 
ISO/IEC 15504 standard to agile contexts is systematically analyzed. Finally, in 
Section 5 the final discussion is provided as well as the conclusions.  

2 ISO/IEC 15504: Key Concepts  

It is not the aim of this section to provide a detailed description of the ISO/IEC 
15504 standard [1]; what we are interested in is to let the reader able to understand the 
basic concepts underlying the standard.  The purpose of the standard is to provide a 
scheme for evaluating the capability of the software process and a way to improve it. 
Process capability is defined as a characterization of the ability of a process to meet 
current or projected business goals. 

The three basilar concepts of the standard are: Process Reference Model (PRM), 
Process Assessment Model (PAM) and Measurement Framework. 
PRM:  it is a model comprising definition of processes in a lifecycle described in 
terms of process purpose and outcomes, together with an architecture describing the 
relationships between processes. In other words, the PRM is the set of the 
descriptions of the processes that will be assessed. While the standard doesn’t include 
any specific PRM (it defines the requirements for defining a PRM), in practice the 
ISO/IEC 12207 [2] standard is very often used as PRM for ISO/IEC 15504.  
PAM: it is a model suitable for the purpose of assessing process capability, based on 
one or more PRMs. A PAM provides a two-dimensional view of process capability. 
In one dimension, it describes a set of process entities that relate to the processes 
defined in the specific PRM; in the other dimension the PAM describes capabilities 
that relate to the process capability levels and process attributes defined in the 
Measurement Framework that is part of the standard. 
Measurement Framework: it provides a schema for use in characterizing the 
capability of an implemented process with respect to the PAM. Capability is defined 
on a six-value ordinal scale. The scale represents increasing capability of the 
implemented process. For the description of the meaning of each capability level, 
refers to [1]. The achievement of a certain capability level is established by the rating 
of specific Process Attributes (i.e. measurable characteristics of process capability 
applicable to any process). The extent a Process Attribute is achieved is measured 
using a four-value rating scale. 

From what stated above, it should be clear that ISO/IEC 15504 is a standard 
having the purpose of providing a structured approach for the assessment of 
processes. It is neither a software development paradigm, nor a source of practices to 
be adopted, nor a standard to be compliant with. 



3   The Perception of SPICE: Myths and Truth   

The authors collected, on the basis of their experience as consultants for software 
process improvement initiatives and as SPICE assessors, common imprecise 
perceptions about SPICE arising from software developers once it is proposed for 
process assessment or improvement. In the following typical statements about SPICE 
developers say, are listed and commented in order to show that they are largely not 
justified and often based on a misunderstanding of the real nature of SPICE. 
“SPICE requires being compliant with the V-model software development” 
- False. It is true that the very most common PRM associated to the ISO/IEC 

15504 is the ISO/IEC12207 that contains a set of processes that de-facto reflects 
those of the V-model for software development. Nevertheless, the sequence and 
the importance of the processes defined in the ISO/IEC 12207 are not determined 
in the standard. Moreover the association between SPICE and a PRM for 
software development may vary. Every organization can modify the ISO/IEC 
12207 PRM or define a new one, without missing the SPICE compliance.   

“SPICE requires the performance of a pre-defined set of Base Practices” 
- False. The Part 5 of the ISO/IEC 15504 includes some Base Practices but they 

are not mandatory. In fact, ISO/IEC15504 Part 5 is an exemplar part of the 
standatd. What the standard requires to achieve the Capability Level 1 is the 
fulfillment of the Process Purpose by means of the achievement of the related 
Process Outcomes, no matter what practices are used to do that.  

“SPICE requires the production of a set of mandatory documents” 
- False. The considerations made for the point above, are valid also for documents. 

SPICE does not require producing any specific document; it only requires 
producing documents appropriate for the project characteristics and the 
organization’s business goals.  

“SPICE – capability level 2 requires the production of a formal project plan 
document” 
- The sentence is partially true. There is no requirements on the degree of 

formalism of the project plan document (it depends on the specific needs of the 
organization and projects), but there is the request to have the processes planned 
in terms of activities and performance to reach the Capability level 2.  

“The compliance with SPICE determines an overload of documents” 
- False. SPICE does not necessarily produce any overload of documents but only 

the necessary documents for achieving the target capability level. The ability of 
the assessors/improvers is to understand, by taking into account the specific 
business needs, application domain and operational environment, what are the 
essential documents required, without impose any superfluous effort.   

“SPICE – level 3 requires following the same defined process for all the projects 
independently of their size and complexity” 
- False. Having a defined general process is required only at Capability level 3. 

Having a defined process doesn’t mean that such a process shall be replicated for 
every project independently of its size and complexity. In fact, the process 
definition shall be accompanied by the capability to deploy processes in a tailored 
manner according to the specific project characteristics.  



4 Agile vs. SPICE: Theory and Practice  

In this section we analyze the applicability of the SPICE model to Agile 
organizations. Several different Agile methods exist. Each agile method has its own 
characteristics and peculiarities [3, 4]. We do not consider any specific method for our 
analysis, the applicability of SPICE in agile contexts is discussed from a generic point 
of view considering the agile methods’ common aspects and principles. 

To perform the analysis we consider the five levels the capability dimension the 
ISO/IEC 15504 standard PAM is composed of. For each capability level we discuss 
if, in principle, possible drawbacks in applying SPICE to the agile methods exist.  
Level 1: as discussed in section 3, to reach the capability level 1, a process needs to 
achieve its stated purpose. In general, the capability level 1 can be achieved no matter 
what techniques, methods or tools are applied. The point is to understand if the agile 
approaches can be able to achieve the purpose of the processes in the PRM in the 
same way the traditional approaches do. Agile practices are not always new, they are 
traditional practices applied with a different orientation and with the emphasis given 
to specific aspects (as the face-to-face communication, the high frequency of 
releases,…) [5, 6]. In addition, there are several works in literature [7, 8, 9] showing 
that the agile approaches con co-exist with a typical model based on a traditional and 
process-based software development: CMMI [10]. Moreover, SPICE is currently and 
successfully applied to organizations adopting the iterative model for software 
development [11]. The iterative approaches, in comparison with the waterfall or V 
models [12], can be considered bringing a certain degree of agility [13]. Agile can 
also be seen as an extreme application of the iterative approach. 
Level 2: to be rated at capability level 2, the activities related to specific process shall 
be planned, monitored and, possibly, adjusted; moreover its work products shall be 
appropriately established, controlled and maintained. Agile processes are performed 
paying more attention to answering questions than following a plan as well as to short 
term planning. Such a principle contained in the Agile Manifesto [14] seems to be in 
contrast with the requirements of SPICE for level 2. On the contrary, SPICE at 
capability level 2 focuses on the capability to adapt the plans to changing situations 
and to establish the right resources allocation to the project; these aspects are fitting 
well with agile approaches. Moreover, SPICE requires paying attention to the quality 
requirements and management of Work Products. In the ISO/IEC 15504 standard the 
term Work Product is used in place of document. The reason is the will to refer to 
general artifacts produced during the software development (not only documents) and 
the will to emphasize the working nature of the products. An essential requirement to 
be satisfied at capability level 2 is the appropriate production, usage and control of 
work products (i.e. in a way being in line with the project characteristics and needs). 
Again, such an approach fits well for agile contexts.   
Level 3: to be rated at level 3 a process shall be managed and implemented using a 
defined process that is capable of achieving the expected outcomes. Agile processes 
have the characteristic to be adaptable and flexible in order to be suitable for changing 
contexts. SPICE, even if it requires a defined process at capability level 3, requires at 
the same time the capability of tailoring (i.e. adapt the defined process) according to 
the specific project needs and context. Without such a capability the capability level 3 



cannot be achieved. The agile processes can achieve the SPICE capability level 3 
without any particular limitation.  
Level 4: to achieve capability level 4, a process is required to use measurements to 
ensure that the performance of the process supports the achievement of process 
objectives in support of defined business goals. Agile processes are, for example, 
oriented on using the number of customer requirements implemented as the main 
measure of the progress and achievement of the objectives. SPICE doesn’t indicate 
what the measures to be collected and used are, and then there is not incompatibility 
also in this case. Moreover, to achieve this capability level it is required to use the 
measures collected for controlling and possibly adjusting the process performance. 
That, again, is not in contrast with the agile philosophy.  
Level 5: to achieve capability level 5, the process shall be continuously improved to 
meet the current and projected business goal. That is a target for any organization 
adopting any development methodology, then also for agile organizations. 

We showed that ISO/IEC 15504 is, in principle, applicable to agile contexts, 
nevertheless it doesn’t mean that it can be in practice applicable without encoutering 
in practical problems. Below, we identify and discuss some problems that should be 
solved to make SPICE assessments practically executable in agile organizations. 

Process Reference Model: we already noted that the SPICE’s most used PRM is 
the ISO/IEC12207. We also discussed in the previous sections that it can, in principle, 
be applied to agile processes. Nevertheless, the ISO/IEC 12207 may be not suitable 
for specific contexts. In the past, several initiatives have been undertaken with the aim 
of personalizing SPICE in order to make it able to fit well in specific application 
domains. In particular, SPICE has been tailored for the space, automotive, banking 
and medical domains. All these initiatives arose from the difficulties to apply generic 
SPICE PRMs to specific domain having some peculiarities that required a tailored 
model. The most successful initiative (i.e. the today’s most widely applied in the 
specific domain) is the Automotive SPICE [15, 16]. The experiences in defining 
specific PRMs indicate the way for defining an Agile-specific PRM in order to apply 
the SPICE assessment mechanism to a set of processes specifically defined and then 
well focused on the agile methodologies.  

Assessor’s competence: An agile-specific assessors’ qualification scheme should 
be build-up. The assessors should be trained appropriately in order to let them ready 
to consider the nature of agile approaches and consequently be able to rate the 
processes objectively and in repeatable way. The assessors of agile processes should 
be aware of the peculiarities of the agile methodologies and have direct experience of 
software development in agile contexts.  

5 Final Discussion and Conclusions 

The experience of the last decade shows that the availability of effective models 
for quantitatively evaluating the capability of software organizations is very important 
for many reasons. First because it allows to determine the risk of having low-quality 
software products a priori (i.e. before starting a project) on the basis of the evaluation 
of the software development process. Moreover, it allows the setting up of process 



improvement programs by identifying targets in terms of process capability.  
These advantages can be moved also in the agile world. We discussed the 
applicability of SPICE in agile contexts starting from the objection of some common 
misunderstanding, and false myths on the real nature of the SPICE approach. Then, in 
a more systematic way, we highlighted the suitability of the SPICE model for agile 
contexts as well as the barriers to be overcome in order to let it be practically applied. 
By choosing an agile approach, an organization should not be prevented to assess its 
“maturity” using the SPICE model, and to take corresponding improvement steps. 
The discipline of higher maturity levels over agile projects would combine the best of 
discipline and agility with an optimal trade-off in many contexts between cost, quality 
and time-to-market. In conclusion, we are optimistic about the applicability of the 
SPICE model to agile contexts, and we consider this paper as a contribution to get the 
agilers and the orthodox closer in order to mutually take advantages. 
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