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Abstract: Systems integration is critical to the engineering of successful complex 
products and systems. The Technology Readiness Levels (TRL) scale assists in making 
decisions about the infusion of new technologies into complex systems. This scale 
presents challenges to represent the integration between technologies in a system. 
The Integration Readiness Levels (IRL) scale aims to address these challenges. A good 
practice for objective technology readiness assessments is to rely on evidence-based 
documentation. The TRL scale shows the evidence required for each level of the scale 
and the appropriate types of documents to collect this evidence, while the IRL scale 
proposes only the necessary evidence for each level. This research proposes a set of 
information items to document the required evidence for each level of the IRL scale. The 
results show the main stages of investigation and the successful tests of the proposal 
in a case study with spacecraft developed in the binational program China-Brazil Earth 
Resources Satellite (CBERS). This article contributes to the research in integration 
readiness assessments, aims to support professionals who carry out evidence-based 
evaluations and, consequently, may contribute to improving the accuracy of decision-
making in the systems integration by using this scale.

Key words: Aerospace engineering, complex systems, integration readiness levels, sys-
tems engineering, system integration, technology readiness levels.

INTRODUCTION

Complex products and systems (CoPS) are highly 
customised, high cost and engineering-intensive 
goods (Hobday 1998) commonly produced 
for unique projects or small-batches, leading 
their production emphasis on design, project 
management and systems engineering. Systems 
integration is a central element of the systems 
engineering development effort (Sage & Lynch 
1998). 

Systems integration is often assumed 
to happen in the latter phases of a system 
development life cycle, but it should be planned 
in the earlier phases of the project (Sage & 
Lynch 1998). The technical job of integration 
must identify, define and design, analyse, select, 

and verify the interfaces of the system (Sage & 
Lynch 1998).

A spacecraft is an example of a complex 
system. The China-Brazil Earth Resources 
Satellite (CBERS) program started at an 
unprecedented technical and scientific 
partnership between Brazil and China in 
the space sector. It enabled Brazil to join the 
select group of countries that can design and 
manufacture remote sensing cameras for space 
applications (INPE 2019). The images generated 
by these satellites are used in applications such 
as the control of deforestation and burning in 
the Brazilian Legal Amazon, monitoring of water 
resources, agricultural areas, urban growth, 
land occupation, education and many other 
applications (INPE 2019). In this program, five 
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satellites have been successfully launched and 
operated: CBERS-01 in 1999, CBERS-02 in 2003, 
CBERS-02B in 2007, CBERS-04 in 2014, CBERS-04A 
in 2019; CBERS-03 had an unsuccessful launch 
in 2013 (INPE 2019). Technological changes 
implemented in different satellites, such as new 
remote sensing cameras and new subsystems, 
required decision making in systems engineering 
related to the introduction of new technologies 
and the integration of these technologies in 
the system architecture. Figure 1 illustrates the 
CBERS-04 satellite.

According to Mankins (Mankins 2009), 
Technology Readiness Level (TRL) is an 
interdisciplinary scale that supports the 
evaluation and communication concerning 
the development of new technologies. TRL 
aids decision making in the development of 
complex systems related to new technologies 
introduction (Crawley et al. 2016, Mankins 2009). 
When a technology is not ready, its introduction 
into a developing system can lead to deviations 
in project performance, budget and schedule 
(GAO 1999, Mankins 2009). Since its inception 
in the 1970s (Mankins 2009) at the National 
Aeronautics and Space Administration (NASA), 
the TRL scale has been adopted by many other 
organisations around the world, not only in the 
space systems sector but also in the defence, 
energy and other complex systems industries 
(Tomaschek et al. 2016). Despite its decades of 
use and an increasing number of practitioners, 
TRL scale presents limitations (Olechowski et al. 
2015) mainly related to (Tomaschek et al. 2016): 
the representation of the technology integration 
in a system, maturity of interfaces, modifications 
in the system and overall maturity of the system.

Indeed, the integration of technology into a 
system is a theme that deserves much attention 
in a system development project, because 
research shows that many failures of space 
systems originated in their integration (Sauser 

et al. 2009). Reuse of hardware and software is a 
trend to reduce space mission costs (Wertz 2011). 
Organisations dealing with complex systems 
may develop their technologies internally or 
outsourced (Chagas Junior et al. 2017), which 
requires appropriate strategies for integrating 
these technologies.

In order to address these limitations, 
researchers at Stevens Institute of Technology 
proposed two new scales (Sauser et al. 2006): 
Integration Readiness Levels (IRL) and System 
Readiness Levels (SRL). IRL scale aims to 
represent the integration readiness between 
technologies in a system through a 9-levels scale; 
while SRL seeks to represent an overall system 
readiness through mathematically combining 
the TRL and IRL assessments. Both scales have 
been researched and practised in aerospace, 
defence, and oil and gas sectors. Their identified 
applications comprise systems engineering 
(Ramirez-Marquez & Sauser 2009, Sauser et al. 
2008), project management (Magnaye et al. 2014) 
and technology planning (Baiocco et al. 2015) 
activities.

Kujawski (2013) criticised the SRL scale 
for being a product between two ordinal 
numbers. The International Systems Readiness 
Assessment (SRA) Engineering Handbook 
provided clarifications on this mathematical 
operation  (ISRACOI 2019). Yasseri (2013, 2016) 
proposed an alternative to the definition and 
calculation of SRL and responded to Kujawski’s 
(2013) objections.

IRL scale evolved (Jesus & Chagas Junior 
2018) since its original version that focused 
on data integration towards covering generic 
interface types, based on the TRL scale (Austin 
& York 2015). Table I shows the current version 
of the IRL scale (Austin & York 2015). The lower 
levels reflect the definition of the system 
architecture and its interfaces. Intermediate 
levels could represent the activities to verify the 
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Table I. Integration Readiness Levels scale (Austin & York 2015). 

IRL  Definition  Evidence description 

0  No integration.  No integration between specified components has been planned or 
intended. 

1  A high-level concept for 
integration has been identified. 

Principal integration technologies have been identified. 
Top-level functional architecture and interface points have been 

defined. 
High-level concept of operations and principal use cased has been 

started. 

2 
There is some level of specificity 
of requirements to characterize 

the interaction between 
components. 

Inputs/outputs for principal integration technologies/mediums are 
known, characterized and documented. 

Principal interface requirements and/or specifications for integration 
technologies have been defined/drafted. 

3 
The detailed integration design 
has been defined to include all 

interface details. 

Detailed interface design has been documented. 
System interface diagrams have been completed. 

Inventory of external interfaces is completed and data engineering 
units are identified and documented. 

4 
Validation of interrelated 

functions between integrating 
components in a laboratory 

environment. 

Functionality of integrating technologies (modules /functions /
assemblies) has been successfully demonstrated in a laboratory/

synthetic environment. 
Data transport method(s) and specifications have been defined. 

5 
Validation of interrelated 

functions between integrating 
components in a relevant 

environment. 

Individual modules tested to verify that the module components 
(functions) work together. 

External interfaces are well defined (for example: source, data 
formats, structure, content, method of support, etc.). 

6 
Validation of interrelated 

functions between integrating 
components in a relevant end-

to-end environment. 

End-to-end functionality of systems integration has been validated. 
Data transmission tests completed successfully. 

7 
System prototype integration 

demonstration in an operational 
high-fidelity environment. 

Fully integrated prototype has been successfully demonstrated in 
actual or simulated operational environment. 

Each system/software interface tested individually under stressed 
and anomalous conditions. 

Interface, data, and functional verification complete. 

8 
System integration completed 
and mission qualified through 
test and demonstration in an 

operational environment. 

Fully integrated system able to meet overall mission requirements in 
an operational environment. 

System interfaces qualified and functioning correctly in an 
operational environment. 

9 
System Integration is proven 
through successful mission-

proven operations capabilities. 

Fully integrated system has demonstrated operational effectiveness 
and suitability in its intended or a representative operational 

environment. 
Integration performance has been fully characterized and is 

consistent with user requirement. 

Table extracted from Austin and York (Austin & York 2015), which is an open-access article under a Creative Commons BY-NC-ND 
license. 
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functionality of the interfaces. Finally, the higher 
levels may represent the activities to verify the 
actual performance of the integrated system.

Technology Readiness Assessment (TRA) is 
a process to determine the readiness of new 
technology and should be conducted many times 
during the technology and systems life cycle 
(Mankins 2009). In the past, TRL assessments 
were often informal and inconsistent (Frerking & 
Beauchamp 2016). Nolte et al. (2003) developed 
questionnaires to support the TRL assessment 
(Nolte et al. 2003). Even when quantitative 
methods were used, the evaluation could 
be subjective (Cornford & Sarsfield 2004). A 
rigorous TRA process requires clear evidence 
that technology has reached the intended level 
of readiness, documenting evidence such as 
images and test results (Mankins 2009). There 
is an opportunity to improve the TRL scale to be 
more precise and objective, despite its decades 
of use (Tomaschek et al. 2016).

Defining the necessary evidence and 
supporting information for each level of 
readiness is essential for an appropriate 
methodology for assessing technological 
readiness (GAO 2016). ISO 16290 (2013) defines 
TRLs and their evaluation criteria, providing 
a summary table of the TRL scale with three 
columns. The first column describes each level. 
The second column presents the milestone 
achieved, while the third column indicates 
what kind of work should be documented. The 
documentation proposed in this standard covers 
three assessment areas (ECSS 2017): element 
definition, performance requirements, and 
verification and validation (V&V) status. Thus, 
a set of documents such as project description, 
the definition of performance requirements, test 
plan and test reports should support the TRL 
assessment.

Verification and validation terms are often 
used with a very different meaning (Sellers et al. 

2009b). Sellers et al. (2009a) recapitulated NASA 
definitions, which were subsequently updated 
to verification as to “proof of compliance with 
specifications” (NASA 2017), and to validation 
as to “the process of showing proof that the 
product accomplishes the intended purpose 
based on stakeholder expectations and the 
Concept of Operations” (NASA 2017). Verification 
applies at various hierarchical levels of the 
system, from component to system (Sellers et 
al. 2009a) and can be performed at different 
stages of the product life cycle (NASA 2017). 
It can employ a variety of methods including 
test, demonstration, analysis, simulation and 
modelling, or inspection, while validation 
typically focuses on the highest level of the 
system and uses test and demonstration 
typically (Sellers et al. 2009a). Validation refers 
to the concept of operations, and its testing 
is performed under realistic or simulated 
conditions on final products to determine the 
effectiveness and suitability of the product for 
use in mission operations by typical users (NASA 
2017). Validation can be performed at each stage 
of development using models and not just on 
delivery using final products (NASA 2017).

 As shown by Durand-Carrier & Loureiro 
(2013) to illustrate the content provided in ISO 
16290:2013, the following definitions apply to TRL 
5. The first column defines TRL 5 as to component 
and or breadboard critical function verification 
in a relevant environment. In the second column, 
the milestone is achieved when the critical 
functions of the element are identified, and 
the associated relevant environment is defined. 
Breadboards not full-scale are built for verifying 
the performance through testing in the relevant 
environment, subject to scaling effects. Finally, 
the third column presents the accomplishment 
of the work that must be documented:
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•	 Preliminary definition of performance 
requirements  and the re levant 
environment;

•	 Identification and analysis of the 
elements critical functions;

•	 Preliminary design of the element, 
supported by appropriate models for the 
critical functions verification;

•	 Critical function test plan. Analysis of 
scaling effects;

•	 Breadboard definition for the critical 
function verification;

•	 Breadboard test reports.

Regarding the evaluation of the IRL scale, 
Sauser et al. (2010) proposed the decision 
criteria to support the evaluation, through a 
research methodology based on document 
evaluation and interviews. Document evaluation 
relied on standards, articles and other 
documents related to systems engineering 
and procurement processes. Interviews and 
discussions were used to evaluate which would 
be the most relevant decision criteria for each 
IRL level, performed with experts in the areas of 
systems engineering, project management and 
procurement management. The most pertinent 
decision criteria were incorporated into the 
evidence description list (Austin & York 2015), 
which are shown in Table I.

The structure of the IRL scale could be 
improved (Jesus & Chagas Junior 2017) based 
on how the TRL structure is established in ISO 
16290:2013. ISO 16290:2013 defines the evidence 
required for each level of the scale and the 
appropriate types of documents to collect 
this evidence. The IRL scale proposes a list of 
required evidence for each level, as shown in 
the last column in Table I. However, it does 
not suggest a set of documents to guide the 
assessment record.

Although systems engineering practices 
and their proposed documentation vary 
between organisations, there are international 
standardisation efforts aimed at meeting a wide 
range of users, creating sufficiently universal 
standards without compromising their practical 
usefulness.

The international standard ISO/IEC/IEEE 
15288:2015 (2015) establishes a basis of process 
descriptions for the life cycle of a system. This 
standard allows practitioners to combine the 
processes by matching the most appropriate 
life cycle for their organisations, considering its 
particularities, instead of describing a general 
life cycle. It presents the purpose, results, 
examples of information items and other 
prescriptions for each of the defined processes 
of the system life cycle.

The international standard ISO/IEC/IEEE 
15289:2017 (2017) specifies the purpose and 
content of information items (documentation) 
for the life cycle of a system according to each 
life cycle process. According to this standard, 
an information item is a set of information 
produced for human use and is identifiable 
separately. 

Using both standards, ISO/IEC/IEEE 
15288:2015 and ISO/IEC/IEEE 15289:2017, one can 
derive a list of information items to document 
specific system engineering activities of interest.

This research aims to propose a set of 
information items, based on international 
standards, to complement the definition of 
the IRL scale. The practical objective is to help 
practitioners to collect and document the 
necessary evidence, thus contributing to a more 
objective assessment.
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MATERIALS AND METHODS

The research methodology consisted of four 
stages of implementation. The first step was 
to identify the system life cycle processes that 
better represent the work performed in each 
IRL, using the ISO/IEC/IEEE 15288:2015. The 
second step was to select information items 
from ISO/IEC/IEEE 15289:2017 that correspond 
to the identified life cycle processes and better 
represent the necessary evidence for each IRL. 
In the third stage, these previous results were 
combined to suggest a set of information items 
to collect the necessary evidence for each IRL.

The last step was to test the proposed set 
with empirical data from the CBERS remote 
sensing satellite program.

This article is based on the research 
developed by the authors at INPE from 2017 
(Jesus & Chagas Junior 2017) to 2019 (Jesus 2019).

RESULTS

The first step in the preparation of the proposed 
list was to analyse which life cycle processes 
best represent the work performed in each IRL 

by comparing the definitions of each IRL scale 
level with the expected purposes and results of 
the life cycle processes defined by ISO/IEC/IEEE 
15288. Table II presents the results of this step. 
Correlations marked with “X” represent that 
the expected results of the life cycle process 
correspond to the essential work performed in 
the IRL. Correlations marked with “O”, as will be 
explained later, represent that the corresponding 
life cycle process presents results that are 
supporting information items for that IRL.

Regarding the results of Table II, the life 
cycle process selected for IRL 1 aims to define 
the needs and requirements of stakeholders, 
producing the concept of operations document 
(Blanchard & Fabrycky 2006) that expresses 
high-level integration concepts. For IRL 2, the 
selected life cycle process produces the system 
requirements (Blanchard & Fabrycky 2006) and 
the system description containing its primary 
interfaces. The architecture definition process 
represents the work of IRL 3 and establishes 
the system architecture, which identifies and 
defines the initial description of the interfaces. 
These initial descriptions of interfaces may be 
refined in the design definition process.

Table II. System life cycle processes selected for each Integration Readiness Level. 

ISO/IEC/IEEE 15288:2015 System life cycle processes 
Integration Readiness Levels 

0  1  2  3  4  5  6  7  8  9 

Stakeholder Needs and Requirements Definition  -  X  -  -  -  -  -  -  -  - 

System Requirements Definition  -  -  X  -  -  -  -  -  -  - 

Architecture Definition  -  -  -  X  O  O  O  O  O  O 

Design Definition  -  -  -  -  -  O  O  O  O  O 

Verification  -  -  -  -  X  X  X  X  -  - 

Integration  -  -  -  -  -  -  -  -  X  - 

Operation  -  -  -  -  -  -  -  -  -  X 

“-” Not applicable; “X” Main information; “O” Supporting information. 
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Moreover, IRL levels 4 to 7 present 
milestones achieved in design evaluation 
(Blanchard & Fabrycky 2006, NASA 2017) related 
to the development of interfaces, which 
comprise verification and validation activities. 
The verification process was chosen for this 
IRL range, as it precedes the validation process 
and to follow the logic that ISO 16290 uses the 
verification process to track TRL achievements. 
Although these IRL represent tests under 
different conditions, they can share the same 
set of information items related to verification 
activities, such as test procedures and reports.

Furthermore, the integration process relates 
to IRL 8, aiming to integrate the realised system. 
Finally, the operation process stands for using 
and tracking the performance of the realised 
system, matching the IRL 9 achievements.

Using the ISO/IEC/IEEE 15288:2015 selected 
system life cycle processes, it was possible 
to find in ISO/IEC/IEEE 15289:2017 a group of 
information items recommended to document 

the output from each of the system life cycle 
processes, as well as a complete definition for 
each information item. This group was then 
filtered to choose the most relevant information 
items that could collect the necessary evidence 
for the IRL. Table III shows these results.

Finally, taking into account the selected 
processes of the system life cycle for each 
Integration Readiness Level, from Table II, and 
the information items chose for each life cycle 
process, as shown in Table III, a set of information 
items was proposed to document the required 
evidence for each level of the IRL scale. Table IV 
presents these results, where the second column 
could be read as a supplementary column to the 
definition of IRL in Table I.

Based on the patterns of required 
documentation for the TRL scale found in ISO 
16290:2013, the set of information items for the 
IRL scale provides not only the items to collect 
the essential evidence for each IRL, as classified 
in Table II, but also suggests supporting items 

Table III. Information items selected for each system life cycle process. 

ISO/IEC/IEEE 15288:2015 system life cycle processes  ISO/IEC/IEEE 15289:2017 information 
items (documentation) 

Stakeholder Needs and Requirements Definition  Concept of operations 

System Requirements Definition 
 

System architecture description 

System requirements specification 

Architecture Definition 
System architecture description 

Interface description (initial) 

Design Definition  Interface description 

Verification 
Verification procedure 

Verification report 

Integration 
User documentation (assembly procedure) 

Integration and test report 

Operation  Monitoring and control report (operation report) 
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Table IV. The proposed set of information items for each Integration Readiness Level. 

IRL  Information items to collect the required evidence 

0  - 

1  Concept of operations 

2 
System architecture description 

System requirements specification 

3 
System architecture description 

Interface description (initial) 

4 

System architecture description 

Interface description (initial) 

Verification procedure 

Verification report 

5 

System architecture description 

Interface description 

Verification procedure 

Verification report 

6 

System architecture description 

Interface description 

Verification procedure 

Verification report 

7 

System architecture description 

Interface description 

Verification procedure 

Verification report 

8 

System architecture description 

Interface description 

User documentation (assembly procedure) 

Integration and test report 

9 

System architecture description 

Interface description 

Monitoring and control report (operation report) 
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to create a complete set of documents. For 
example, the set of items to document the 
IRL from 4 to 9 includes the description of the 
system architecture and the description of the 
interfaces as a manner to record the system 
architecture and the interfaces that were used 
in the IRL assessment. Similarly, the verification 
procedure supplements the verification report, 
and the assembly procedure relates to the 
integration and test report. Indeed, ISO/IEC/IEEE 
15288:2015 adds to the verification definition 
that the characteristics to be verified comprise 
the product, the description of its design and 
the associated requirements. Moreover, the 
verification requirements shall be included 
in the verification report per ISO/IEC/IEEE 
15289:2017.

The information items proposed for IRL 8, 
especially the integration and testing report, 
could be used as evidence to the system 
commissioning. A system-level validation 
process could use the information items for 
IRL 8 and IRL 9. If the organisation is interested 
in using the validation process to assess IRLs 
from 4 to 7, the validation procedure and report 
information items shall be used.

The set of information items was designed 
to be used in addition to the current IRL scale. 
ISO/IEC/IEEE 15289:2017 provides complete 
definitions about information items and can 
support professionals to apply them. The 
content to be included in these documents shall 
be customised on each IRL using the column 
‘Evidence description’ of the definition of IRL in 
Table I.

The next stage of the research was to carry 
out a case study with satellites of the CBERS 
program to test the set of information items 
with empirical data.

The first activity in this stage was to analyse 
the documents that defined the CBERS project 

documentation standard (PMI 2013) to find 
which types of documents were equivalent to 
the information items from Table III. Equivalent 
documents were found for all the proposed 
information items. For some information items, 
more than one type of a CBERS document 
was needed to cover the full scope of a 
proposed information item. Table V shows the 
correspondence between CBERS document 
types and information items.

The second activity consisted of analysing 
the case study documents and verifying if their 
content was equivalent to what was expected 
for the information items described in ISO/IEC/
IEEE 15289:2017. The results were successful.

The authors express that, after carrying 
out this case study, the results of Table V were 
used to support IRL assessments, which were 
mainly interested in evaluating the IRL of CBERS 
satellite interfaces at milestones between the 
stages of development. Documents for IRL 1 
and 2 are produced in the early stages of the 
project, are applied over the primary satellite 
interfaces and were easy to find. The interface 
description showed which interfaces reached 
IRL 3, and the system architecture description 
was instrumental in understanding the system 
and mapping its multiple interfaces. The 
verification reports were decisive in determining 
the IRL from 4 to 7. The integration and test 
report for IRL 8 is an important document for 
the project, showing that system integration 
is complete. The operation reports for IRL 9 
provided evidence for the validation of critical 
interfaces, such as satellite control, operation 
and data downlink. Verification procedures and 
assembly procedures were not essential for 
these evaluations, but they would be relevant 
to compose a more accurate and formal 
assessment.
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Table V. Document types found in the case study. 

ISO/IEC/IEEE 15289:2017 information items 
(documentation)  Document types in the CBERS case study 

Concept of operations  IFD – Interface Data Documents 

System architecture description 

IFD – Interface Data Documents 

SAD – Software Architecture Design 

REV – Project Review 

System requirements specification 

RQS – Requirement Specification 

IFS – Interface Specification 

DCS – Design and Constructions Specification 

EMS – EMC Specification 

EVS – Environmental Specification 

HDS – Hardware Specification 

SRS – Software Requirements Specifications 

Interface description  IDS – Interface Data Sheet 

Verification procedure 

HVP – Hardware Verification Plan 

SVP – Software Verification and Validation Plan 

TES -Test Specification 

TSP -Test Procedure 

VCD -Verification Control Document 

Verification report 

SVR - Software Verification and Validation Report 

TAR – Test Analysis Report 

TDR – Test Data Report 

VER -Verification Report 

TRP – Technical Report 

User documentation (assembly procedure)  AIT– Assembly, Integration and Test 

Integration and test report 
AIT– Assembly, Integration and Test 

VER -Verification Report 

Monitoring and control report (operation report)  TRP – Technical Report 
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DISCUSSION

As both activities in the last stage were 
successful in their results, the set of information 
items proposed in this research was successfully 
tested for the case study. About the practical 
benefits, the author states that it was easier 
to find the evidence documents needed for 
assessments of the IRL scale using the proposed 
set, which is one of the expected benefits.

The results shown in Table II may help 
practitioners to better understand the 
relationships between the IRL scale and their 
systems development processes and timeline. 
Although V&V terms are often used with a 
different meaning, the verification process has 
been selected to represent IRLs from 4 to 7. Table 
III shows the selected information items, while 
Table IV presents the complete set to support IRL 
evaluation. The latter includes items to collect 
essential evidence and supporting information 

in order to create a complete set of documents 
for each IRL assessment.

This paper contributes to the literature of 
the IRL scale by improving its evaluation process 
based on best practices of the TRL scale. The 
contribution consists of advancing previous 
studies related to the required evidence for the 
IRL scale and proposing a list of information 
items following the patterns observed on the TRL 
scale. A good practice for objective technology 
readiness assessments is to rely on evidence-
based documentation (GAO 2016). Furthermore, 
practitioners recognised the need to improve 
the objectivity of technological readiness 
assessments (Tomaschek et al. 2016).

For practice, this article can support 
practitioners to perform evidence-based 
IRL assessments, since the use of the list of 
information items can make it easier to find 
the necessary evidence and can make the 
evaluation more objective by serving as a basis 
for recording their evidence. Since the proposed 

Figure 1. CBERS-4 satellite illustration (INPE 2019).
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documentation list is based on consolidated 
international systems engineering standards 
developed by ISO, IEC and IEEE organisations, 
practitioners may benefit from terms and 
definitions that have already been widely 
discussed to correspond to a broad range of 
organisations. This research can, therefore, 
contribute to improving the accuracy of decision 
making in systems integration by making the 
evaluation of the IRL scale more objective.

CONCLUSION

This article showed the main steps taken to 
propose a set of information items for the IRL 
scale intended to support its practitioners in 
performing more objective assessments. It also 
showed the successful overall results in the 
case study.

A limitation is that this study was applied 
in only one system development project. 
However, the fact that the study was based on 
international systems engineering practices 
should minimise the impact of this limitation, 
since life cycle processes and information items 
used in the list of proposed information items 
are generally accepted definitions. 

A suggestion for future studies is to test 
the proposed set in other projects and sectors 
to validate the proposal in a broader set of 
practitioners of the IRL scale.
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