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Abstract—Product, service, and system development can be
approached with numerous processes and methodologies. Many of
these models begin with the definition of requirements to fulfill.
Thus, these requirements outline the purpose of the development
and design. Due to the inherent attribute of the requirement
definition and the product development process, the aspects to
design are usually defined in the beginning, and subsequently
implemented or realized. This time difference between the
definition and the actual realization of the requirements creates a
high potential for uncertainty and risk, which is especially critical
when it comes to emergent behaviors and complexity of the
product or system. Based on the connection between requirements
and complexity, the presented research set out to define and assess
the current state of the research in the form of a comprehensive
literature review, to serve as a basis for further research. This
review includes the topics of general complexity, requirement
engineering, and system/product complexity. The literature
showed ongoing and active research for both fields with a longer
history for complexity. Since it was first mentioned in 1948,
complexity has expanded its application and research to various
engineering domains which were identified based on cross
connections. Requirement engineering showed its origins in
computer science/engineering, and successive expansion into other
domains, such as mechanical engineering. Both fields, the one for
complexity and requirement engineering, also show recent trends,
such as the application and inclusion of AI and Machine Learning,
Agile, and certain security/resilience foci. All in all, a
comprehensive overview for the topics is provided with insights
into expansion and evolution.

Keywords—requirements, complexity, product development,
requirements engineering, systems engineering, emergence, risk

I. INTRODUCTION

When it comes to product development and design, a
multitude of factors play a role all throughout the various steps
of the process. Regardless of the field or area, a product or
service is developed to fulfill a certain purpose and or solve
problems in a broader sense [1]. In order to solve such a problem
and fulfill the purpose over the life cycle of the system, the
development can be approached in various ways and with
different methodologies. Popular models include, but are not
limited to the Waterfall Model [2, 3], Stage-Gate Model [4] (see
Figure 1), and V-Model [5]. In these models, early in the
development process, the aspects to fulfill with the product and
its design are defined. This happens in the first three phases of
the Waterfall Model or, as depicted in Fig. 1, in the second stage
of the Stage-Gate Model.
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These early phases set the requirements which the system to
develop must fulfill. Thus, the requirements outline the
objectives of the development as well as the design and are
directly related to the purpose and problem described above.
Hence, despite the early phases and steps only representing one
part of the product life cycle, they define and influence a
substantial portion of the features, and as a result have a
disproportionate influence on the entire development process.
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Fig. 1. An Overview of a Stage-Gate System [4]

Due to these disproportionate influences of requirements in
the development process, their elicitation and definition is
critical as changes downstream can have detrimental effects and
significant drawbacks, such as immense costs. Therefore, even
a management discipline for changes and their implementation
exists [6-8]. Yet, the definition of requirements must be
considered speculative to some extent as they are defined before
anything has been developed at all. For example, it is possible,
and not even unlikely, that the requirements defined at the
beginning of a development process will not be entirely
appropriate anymore once the development is concluded. Such
a loss of applicability and appropriateness can result from
changes in stakeholder views or demands. Furthermore, the
actual outcome of the development process depends on factors
that can change over time, such as new technologies or market
changes [9].

In addition to the described circumstances, product
complexity and behavioral dynamics are additional factors that
originate from requirements. Since product complexity can
emerge in unforeseeable ways, it is difficult to account for,
especially at the beginning of the development.

All these circumstances create a dynamic within the
development that might show potentially unwanted behaviors at
times. This can be due to complexity, erroneous or inappropriate
requirements, or a culmination of both. In some cases, emergent
behaviors can be outright dangerous. For example, the Galaxy
Note 7 smartphone, which Samsung released in 2016, was



subject to faulty batteries due to design flaws and manufacturing
defects [10, 11]. These aspects eventually lead to the recall of
the product entirely, which illustrates the potentially grave
effects and threats to the fulfillment of the product purpose, and
thus to the success of the entire development. These potentially
unwanted outcomes make an effective management of
complexity and the requirements critical.

The described examples show a connection of requirements
and complexity. Thus, to understand both topics from a scientific
perspective and how they collide, a literature review was
conducted to outline the current state, as well as history. The
results of this review are presented and cover complexity in
general, requirements engineering, and system/product
complexity.

II. LITERATURE REVIEW AND RESEARCH

Since the topics described in the introduction penetrate
various scientific fields, their overall state was assessed in a
structured fashion to allow for a holistic assessment. Thus, the
following parts address general complexity first, starting with its
origins. Subsequently, requirement engineering is evaluated
from a general perspective before outlining system and product
complexity specifically as a topic that conflates both areas.

A. General Complexity

To conduct the literature review, the research of complexity
in a general fashion was structured to look at complexity
measures and their application, as this allows for the most
efficient elicitation of the information regarding the other two
topics. This structure is necessary because not all complexity
research is applicable to the fields at hand. Thus, to assess
complexity, regardless of the exact interpretation or scientific
field, a metric to apply is necessary. The following paragraphs
show the evolution of the complexity science.

First, when it comes to the term complexity, it is important
to understand its utilization in various domains [12] as it is used
with various interpretations [13], sometimes even synonyms, in
the media, for instance [14]. Moreover, complexity has been
described as “difficult to formulate [15]. Due to this ambiguity,
the following focuses, for the extent of this literature review, on
the complexity science area for the theoretical part, and includes
other domains for the actual metrics. This allows for the
exclusion of specific interpretation of the theoretical foundation,
but simultaneously includes adaptations that are application
related.

In general, complexity was first mentioned by Weaver in
1948 [16] and over time has led to the development of
complexity science [17]. This science deals with the
characteristics of complex systems that can be, but are not
limited to, emergent behavior due to reciprocities of system
elements [18], nonlinear and dynamic interactions of elements
[19], and bilaterally dependent relations of elements [20].

Weaver [16] described two kinds of complexity: organized
and disorganized complexity. The first category, organized
complexity, is characterized by a substantial number of variables
and “factors which are interrelated into an organic whole” [16].
These factors all must be considered when the whole system is
being analyzed. Problems of organized complexity differ from

the ones pertaining to simplicity as they exceed small numbers
of a few variables. On the other hand, their number is still
relevant, which distinguishes it from the second category.
Disorganized complexity is characterized by an abundance of
variables in a system. Each variable exhibits individual
behavior, which is described by Weaver as “erratic, or perhaps
totally unknown” [16]. Despite all these individual influences,
disorganized complexity tries to explain the behavior of the
system in its totality, and therefore allows the analysis despite
all the underlying variables. Such analyses are related to
statistical techniques, which become applicable once individual
behavior gives way to average behavior(s) to be assessed.

With the above listed attributes, general complexity in
systems and products is linked to the concept of emergence [21],
which occurs when an “increasing number of independent
variables begin interacting in interdependent and unpredictable
ways” [22]. This description also distinguishes a complex
system from a complicated one. In a complicated system, the
interactions and the behavior of a system can be tracked to
concerned components, whereas in a complex system, the
outside behavior is defined by the interactions, and specific
tracking becomes impossible [23]. This dependence on
interactions and Dbilateral connections also prohibits
decomposition of the system into smaller, still functionally
equivalent sub-systems [24, 25]. With these criteria and
foundation, general complexity metrics were researched.

To characterize and structure the research, the metrics were
classified and assigned to different engineering/science fields.
This allows for a simplified differentiation and can furthermore
foster the transfer of other concepts from and to those fields. The
assigned fields were derived from general domains of
engineering in relation to systems [26, 27]. Based on the
application of systems engineering, various publications
describe the main branches to consider as civil, mechanical,
electrical, and chemical engineering [28]. These are in
accordance with the first edition of the Oxford Handbook of
Interdisciplinarity [29], which solely adds industrial engineers
as a fifth branch. In the most recent edition though, more
diversity can be found, and the following branches are listed as
engineering fields: civil, mechanical, chemical, electrical,
electronic, industrial, nuclear, computer, biological, and nano
[30]. This is due to sub-division over the years as described by
Dandy [31]. Since the research is based on engineered systems,
the systems side also adds possible domains.

From a wording perspective, the term system brings up the
area of Systems Engineering (SE). Despite the term engineering
in SE, it does not necessarily apply to the definitions [26, 27]
and is considered a “transdisciplinary and integrative approach
to enable the successful realization, use, and retirement
of engineered systems” [32].

When looking at the fields connected to SE besides the
engineering areas already covered above, it becomes clear that
SE is connected to many domains [33, 34] and Kossiakoff et al.
even describe those domains as expanding [33]. This might be
because SE can generally be applied to many areas if the area
“develops critical and logical thinking” [35]. General categories
have been defined and include the domains for management,
engineering, technical, political & legal, human, and social [33].



Still, due to the abundance of different complexity measures
and research across the fields and areas mentioned in the
paragraphs above, it would be impractical to attempt listing
every single relevant publication and work in existence. For
example, the conjunct search terms “chemical engineering” and
“complexity” yielded over 1.5 million results on Google Scholar
(as of February 2020), and “industrial engineering” in
conjunction with “complexity” over 2.5 million results. Thus, a
structured approach was applied that used citation counts as of
February 2020, as a measure for the publications. Based on this
approach, the most cited publications regarding the term and
metric of complexity were searched in a first step. In a second
step, the publications citing these works were considered based
on the search terms in conjunction. To define which publications
are popular enough, a hard cut-off was chosen at a citation count
of 250. This reduced the resulting lists to a reasonable amount
and allowed the extraction of popular approaches. The process
was then repeated iteratively for each discovered publication to
create a network of citations based on popularity. Since citation
count can increase over time, the possibility remained that recent
publications exist which might be eliminated by the 250-count
due to their lack of age, despite being important and applicable.
Thus, a subsequent round was conducted only for the time
between 2010 and 2020 with all the parameters above, but a
citation count limit of 100.

The above-described approach for the literature research was
repeated for the perspective of the engineering fields and
systems engineering. Furthermore, the connections between the
different publications were assessed by linking them to each
other via cross-references, and based on the described analyses,
a final evaluation was conducted to derive a comprehensive
structure. This includes a general overall map based on all the
mentioned aspects and approaches, as well as their connections.
The classifications connect the overall structure and show the
interfaces. The map could then be used to assess the different
fields deduced and defined above, leaving them with a set of
publications utilized to differentiate the fields.

When looking for complexity metrics, one of the first and
most cited publications is Shannon’s “Mathematical Theory of
Communication”, which is a fundamental work of complexity
research regarding entropy [36]. Shannon explains that the
entropy of a system describes the set of probabilities said system
has regarding its state. Therefore, a metric based on the
described entropy is possible. Albeit not necessarily directly
related to any field, Shannon’s research is based on
communication and signal processing.

Another notable publication, if not the most popular one, is
McCabe’s 1976 paper in which the author describes his graph-
theoretic complexity measure [37]. In said publication, the
author outlines the connection of graph-theory concepts and
complexity, and connects them to the structure of computer
programs, as well as their development. Based on this
association, the research belongs to the computer science field.

The third and last popular publication, linked to over 8000
(as of February 2020) other publication according to Google
Scholar, is Kauffman’s 1996 book “At Home in the Universe”
[38]. In this book, Kauffman describes and explains self-
organized complexity and relates it to biological structures.

Based on these three starting points, other publications were
connected based on the two citation count limits, and every
publication was assigned to one of the fields below. This yielded
a map and overview, showing the pervasion of the complexity
measures into the different fields: Signal and Information (Info)
Complexity (Electrical Engineering), Physical Complexity
(Chemical, Nuclear, and Nano Engineering), Infrastructure and
Network Complexity (Civil, Industrial, and Electrical
Engineering), = Biochemical = Complexity, Design &
Manufacturing Complexity (Industrial, Mechanical, and in part
Electrical Engineering), Software (SW) and Code Complexity
(Computer Engineering). All these areas show significant
research and metrics for complexity. Furthermore, the defined
engineering fields outlined in the previous chapter can directly
be sorted into each of the categories but overlap exists.

The discovered research publications are listed in Table 1.
Herein, over 30 publications are included that pertain to
complexity measures. All references were mapped out and
yielded the fields listed in the previous paragraph. With the
overview of the references, their connections yielded the map
depicted in Figure 2. Some publications possibly touched
various fields, but in general, these areas were discernible with
the locations and adjacencies shown.
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Fig. 2. Complexity Areas and Scientific Fields [36-67]

Following the general complexity measures, a specific look
at requirement engineering (RE), product/system design &
development complexity was conducted. This separation also
allowed for a more detailed assessment of the following state of
the research compared to the general complexity macro view
that would have potentially been partially redundant. Therefore,
the following sub-section will address the state of the research
regarding RE, before moving to product/system complexity.

B. Requirement Engineering

For RE in general, publications can be found as early as the
1960s [68] in Software Engineering [69]. The term requirement
dates to the 19th century [70]. In the 1960s, military standards
close to RE were developed [71]. Yet, the widespread use of the
term RE as a professional discipline did not occur until the end
of the 20" century [72]. This is underlined by the scarcity of
publications before the last decade of the 20" century. For
instance, limiting the time frame to the period before the
standards leaves few publications with more than 10 citations
(as of November 2020) that can be considered popular.

The first popular contribution comes from Alford et al. who
developed the Software Requirements Engineering
Methodology (SREM) [73] in 1977. SREM was designed for
software and weapons systems and addresses activities from the
generation to the validation of requirements. The methodology
relies on collected data and system functions allocated to the



respective processor. Overall, the SREM covers requirement
management. Yet, the methodology was still geared towards
software and limited due to its reliance on data and underlying
assumptions. Alford et al. expanded the approach later [74, 75].

Between the work of Alford et al. and the emergence of the
first standards in the 1990s, only remotely related publications
can be discovered. For example, IEEE published a “Standard
Glossary of Software Engineering Terminology” [76] in 1983
that included requirements. In addition, other approaches can be
considered RE methodologies, despite not being associated with
RE at their inception. Such approaches could be the Waterfall
Model by Boehm (mentioned in Section I), which is further
underlined by various other publications of Boehm addressing
requirements [77]. Overall, until standards were established, no
major publications related to the topic of RE were found. Thus,
the next paragraph will begin with the explanation of these
standards that also coincided with the inception of related
journals, such as the Requirements Engineering Journal [78].

Towards the end of the 20th century, now popular
approaches emerged [79, 80]. Moreover, in 2011, an
international standard was created [81]. In this summarized
standard, based on various other ones, RE is defined as “an
interdisciplinary function that mediates between the domains of
the acquirer and supplier to establish and maintain the
requirements to be met by the system, software or service [...]”.
RE is supposed to facilitate an understanding and provide a
verification basis [81]. Also, the standard defines requirements
as statements that “translate or express a need and its associated
constraints and conditions” [81]. These needs stem from the
stakeholders of the product. In addition, the acquisition,
derivation, and formulation of the requirements must comply
with standard characteristics. Overall, the standard provides a
uniform framework for RE and includes process details.

Concurrently with the inception of the standards and
conferences, such as the “International Requirements
Engineering Conference” by IEEE [72], RE expanded and was
taken into consideration in other business fields. Such fields
included engineering design in a general sense [82, 83],
mechanical engineering [84], and management [85]. With this
expansion, RE became widely adopted and can now be found in
fields where products are developed, such as car design [1].

Despite the expansion and wide-spread application of RE,
the underlying processes and structures are still shared by most
fields and have only been adapted due to different circumstances
of the respective field. The expansion of RE exposed the
concepts and processes to various other fields. As of the year of
this writing (2021), requirements engineering is still evolving
and being applied/evaluated in new fields (also see Section III).

Regarding the most recent developments, numerous
publications of the last five years address issues with agile
development and RE [86-98]. Further trends can be seen in the
research of the application of data analyses, and other processing
tools to support the RE processes [88, 99-104], as well as an
upcoming focus on security of systems and resilience [105-111].
Lastly, the extensive work by Wagner et al. shall be mentioned
here, who recently conducted an extensive and international
survey regarding the current application of RE [112].

TABLE L Complexity Areas & Scientific Fields References
# | Author(s) Title Area
. . Biochemical
[38] | S. A.Kauffman At Home in the Universe .
Complexity
[50] | C. Adami et al. Evolutlop of biological Blochem{cal
complexity Complexity
(52] | D. W. McShea The h}erarchlcal structure of Blochem{cal
organisms Complexity
Sequence complexity of Biochemical
[33] | P. Romero etal. disordered protein Complexity
58] D. Bonchev Complexity in Chemistry, Biochemical
D. H. Rouvray Biology, and Ecology Complexity
[59] R. M. Hazen Functional information and the Biochemical
et al. emergence of bio-complexity Complexity
[65] | C.P.Panosetal. | Atomic Statistical Complexity Blochem{cal
Complexity
The order of complexity of Design
[40] | P.R.Bryant electrical networks Complexity
H. A. Bashir L . . Design
[49] V. Thomson Estimating Design Complexity Complexity
51] C. Eun Sook Component metrics to measure Design
et al. component quality Complexity
[56] R. Subramanyam | Empirical analysis of CK Design
M. S. Krishnan metrics |[...] Complexity
H. A. Bashir N . Design
[57] V. Thomson Estimating design effort Complexity
C. C. Bozarth The impact of supply chaln‘ Design
[61] complexity on manufac-turing .
et al. Complexity
plant performance
S . An entliopy-base;i aptprf)ach folr Design
[63] . Isi measuring complexity in supply Complexity
chains
[64] J. D. Summers Mechanical Engineering Design | Design
J. J. Shah Complexity Metrics Complexity
6] W. ElMaraghy Complexity in engineering Design
et al. design and manufacturing Complexity
. Complexity Theories of Cities Network
[39] | J. Portugaliet al. Have Come of Age Complexity
. Network
[54] | S. H. Strogatz Exploring complex networks Complexity
[43] S. Lloyd Complexity as thermodynamic Physical
H. Pagels depth Complexity
[45] M. Gell-Mann Information measures, effective | Physical
S. Lloyd complexity, [...] Complexity
[36] | C.E. Shannon A mather-natllcal theory of Signal &.Info
communication Complexity
[41] | H. A. Simon The Architecture of Complexity Signal & .Info
Complexity
[46] | J. H. Holland Hidden Order Signal & Tnfo
Complexity
J. M. Carlson . Signal & Info
[55] J. Doyle Complexity and robustness Complexity
. SW & Code
[37] | T.J. McCabe A Complexity Measure Complexity
[42] | E.J. Weyuker Evaluating software complexity | SW & que
measures Complexity
[44] S. R. Chidamber A metrics suite for object SW & Code
C. F. Kemerer oriented design Complexity
[47] | V. R. Basili et al. A Vfllldatlog of object-oriented SW & que
design metrics |[...] Complexity
[48] | C. Collberg et al. A Taxonomy of Obfuscating SW & que
Transformations Complexity
Predicting faults using the SW & Code
[60] | A.E. Hassan complexity of code changes Complexity
J. P. Crutchfield L . SW & Code
[62] K. Wicsner Simplicity and Complexity Complexity
[67] N. Fenton and J. Software Metrics: A Rigorous SW & Code
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When it comes to requirements engineering directly in
connection with product complexity, there has been no recent
trends or publications in the last five years. Overall, the relevant
publications are scarce as most topics situated in the RE domain
address complexity as a phenomenon to manage [113, 114].

Figure 3 shows a timeline with the mentioned publications
as well as an overview of the areas and foci within RE.
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Fig. 3. Timeline and Overview of the RE research history

C. Product and System Complexity

When researching product complexity, more publications
can be found than for requirements engineering. This is, at least
in part, since product complexity is subject to a higher degree of
interpretation compared to RE. Whereas standards exist in RE,
product complexity is interpreted differently in individual fields
and by various researchers [115]. For example, Baldwin and
Clark describe complexity in product design as proportional to
design decisions [116], Griffin describes it as the number of
functions in a product [117, 118], and other authors define it as
the number of individual parts in a product/system [119, 120].
Moreover, in fields like project management or supply chain,
more interpretations exist [115, 121].

With this abundance of different interpretations, the
literature research regarding product complexity becomes
complicated as an inclusion of the different adaptations would
not be feasible. In addition, utilizing a set definition for product
complexity based on the literature review would potentially
limit characteristics. Thus, it was decided to not chose a set
definition to retain all options for the literature review. The
following paragraphs outline the most important works
regarding product development in relation to complexity.

A look at the literature regarding complexity in product
development shows that the term complexity was diversified
according to specific parts of the development process or the
product/system. Gopfert [122] described in 1998 that product
development complexity showed two facets: technical
complexity and organizational complexity. Gopfert stresses
though that these two types of complexity cannot be seen as
separate, they influence each other, and must be considered
together to handle them appropriately [122]. This bisectional
partition is also found in other, not product development related
fields [123], which the next approach also relates to.

In 2005, Weber proposed an approach like the previous one.
Weber’s complexity interpretation included five dimensions that
are directly related to strategic components [124]: numerical,
relational/structural, variational, disciplinary, and organizational

complexity. In addition to defining the dimensions, Weber also
divided them into two overarching groups: the product/system
category, which encompasses the first three dimensions, and the
process category, which includes the last two dimensions. Like
Gopfert [122] Weber distinguishes between the product related
complexity dimensions and the organizational aspects [125].

In 1998, Braha and Maimon addressed design complexity
and described two categories [126]: structural complexity and
functional complexity. The former describes the complexity
related to the representation of information; the latter outlines
complexity regarding the notion behind information, regardless
of represented. Thus, functions can be independent from
elements, but structural aspects relate to elements.

In 2009, Lindemann et al. [113] proposed a different
“structural complexity” approach unrelated to the ones above.
The term “structural complexity” by Lindemann et al. is not
solely related to spatial structure, as described in other fields
[86]; the term relates to all “dependencies within the elements in
technical systems” which form structures and cause complexity
[76]. As for influencing factors, the authors describe four major
fields that shape and form the structural aspects and therefore
also impact the complexity: Market, Product, Organizational,
and Process Complexity

All the above listed interpretations show that there are
various ways to approach the complexity in product
development. All four of the mentioned publications outline
three key aspects: First, the complexity of the product is
connected to, but separate from the complexity of the
development process and organizational aspects. Second,
complexity can exist within the functions of a product, but also
within structure. Lastly, other factors can influence the product
design and development complexity.

With the described conclusions, the following dimensions
for complexity were derived:

I. Functional Complexity is caused by functions that are not
related to a component, but describe purpose, notion, and
actions; similar to dynamic complexity [127, 128].

II. Structural Complexity results from the dependencies,
connections, and interactions of product components.

[II. Organizational/Process Complexity represents the
complexity originating from the process and organization.

These three dimensions are visualized in Figure 4. Herein,
the organization and process are depicted as the overarching
construct for the actual product structure and functions. The
latter two directly interact as the functions of the product imply
the elements and components, which facilitate functions.

Recent publications in the field of product complexity show
a few major trends. First, the most recent work of Sinha [128-
130] shows complexity analyses of modular systems and the
application of approaches, such as Pareto-Optimization [128]
and System Clustering Algorithms [130] to the issue of
structural complexity and product architecture regarding
modularity. Sinha claims that with the proposed framework
[128] "complex systems can be optimized for degree of
modularity, while variation of structural complexity [...]
minimized” [128].
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Fig. 4. Dimensions of Product Design and Development Complexity

Sinha also stresses the lack of quantifiability of product
complexity in the design phase [128]. Overall, these
publications, while in lines with RE, target the early design
phase after the requirement and even the function definition.

Second, another trend seen is the application of various
neoteric algorithms and tools to model complexity dimensions.
Examples for these approaches include for example agent-based
modeling [131], statistical methods [132, 133], mechanism-
based equifinal causal relations evaluation [134].

Third, recent publications tackled the topics of new product
development influenced by complexity. These publications
[131, 134-138] apply novel approaches and research results to
the complexity of product development to manage or predict the
success of new products. They address the whole development
process, but assessed cases begin with the design phase when
requirements are transformed into design specifications [131].

Fourth, the last trend is less related to complexity itself, but
nevertheless connected to it: sustainability. Multiple
publications by different authors [139-141] were found that
addressed sustainability and its implications regarding
complexity. While these research publications do not necessarily
directly contribute to the topic of product/system complexity,
they add a new factor to considered as sustainability can cause
major disruptions within the complexity dimensions.

III. CONCLUSION

Since requirements in the development process can be linked
to emergent behaviors of the final system, a connection between
the requirement engineering and complexity exists. Based on
this connection, the presented work looked at the topics of
complexity, requirement engineering, and product complexity,
by providing a literature review for these three fields.

For complexity in general, the literature discovered the
origins published by Weaver [16] and subsequently deduced all
areas of engineering in which the concept of complexity is
currently being applied/utilized. These areas yielded the fields
of Design, Biochemical, Infrastructure & Network, SW & Code,
Physical, and Signal Complexity. In each area, metrics for
complexity were found, framing the overall field.

For RE, the origins in software were outlined, followed by
its expansion into other domains and the derivation of standards

that unify the elicitation and management. Furthermore, current
trends were discovered, such as Agile, resilience, and Al.

Lastly, for the field of product complexity, the different
approaches and structures were outlined. This allowed for a
comprehensive overview and the elicitation of trends. These
trends were partially like RE and included Al, sustainability, and
innovation management.

In conclusion, while there is overlap between RE and system
complexity, no prospective consideration of the latter has been
published and therefore, the inclusion of complexity in the
development process remains difficult. This difficulty could be
addressed by a combinatory approach, which is in development,
based on the insights above.
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