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Abstract. The repurposing of problem-solving artifacts is an efficient way to in-

novate. Originating in evolutional theory, exaptation – the repurposing of an ex-

isting trait – gained recently attention in IS research due to the generative and 

malleable characteristics of digital technologies. Notwithstanding, research on 

this theoretical construct in IS research is scarce, while the innovation and eco-

nomics literature already adapted the theory to, e.g., explain and predict disrup-

tive market behaviors. With a scoping literature review, this paper pursues to 

draw a comprehensive picture of the current state of research of exaptation in IS 

research. Through an analysis of 46 publications, we could structure the field, 

derive valuable contributions and outline a future research agenda to provide ori-

entation and inspiration for further exaptation research in the digital and organi-

zational context. 

Keywords: Exaptation, digital innovation, evolutional theory, Adaptation,  

1 Introduction 

Innovation through shifting functions of existing artifacts, a phenomenon called ex-

aptation, is a widely investigated topic that is used to explain phenomena in a variety 

of research disciplines like language changes in linguistics [1],  niche market construc-

tions in economics [2], or creativity and problem-solving in psychology [3].  

Originating in evolutional theory, exaptation describes a functional shift of a specific 

existing trait (e.g. shifting the function of temperature regulation of bird feathers to 

flying function) and was recently also applied in general economics and innovation 

research, trying to explain the creation of niche markets, serendipitous innovative 

events like the development of the microwave or the repurposing of drugs to treat other 

than the intended diseases. With building and investigating exaptation theory in inno-

vation research, scholars aim for clarification and understanding of disruptive market 

behaviors and innovations and leverage the ability of practitioners to permeate new or 

disrupt existing markets [4].   

However, with the rise of information systems, digital artifacts, their editable, repro-

grammable, disruptive, and combinatorial potentials and digitalization-induced para-

digms like consumerization or user innovation, researchers like Nambisan [5] call for 



an interpretation of digital innovation as dynamic problem-solution pairs and an expla-

nation why, when, and how digital technologies can be repurposed. This paves the way 

for a new area of research based on evolutional theory and especially the concept of 

exaptation [6–8]. In particular, Hund [7] describes exaptation theory as an important 

and understudied perspective to take into account regarding combinations in use. Fur-

ther, Holmstrom [8] calls for an integration of exaptation theory in regards to the theory 

development of recombination. Next to these specific calls of research, IS research 

holds various extant [9] as well as contemporary research [10, 11] discussing similar 

concepts like software reuse, enhanced IT use, or feature repurposing [12] that implic-

itly integrate the phenomenon without an explicit notion. Subsequently, there is cur-

rently no overview of how this extant research tangent the phenomenon of exaptation 

or the general state of research of the concept in IS research.  

Hence, to address these calls for research and enable a theorization of exaptation in IS 

research and the context of digital technologies, an initial structuring, and overview of 

exaptation and related concepts in IS literature is required.  

To set a starting point, we tackle the following research question:  

 

RQ: What is the current state of research and how can we structure the field of exap-

tation theory in IS research? 

 

We conduct a systematic literature review and analyzed the existing literature on 

exaptations in IS research.  Drawing an overall picture of the current state of research, 

we derive three valuable contributions: first, with a structure of the field and clusters of 

antecedents, consequences, and differentiation of the occurring phenomenon in an IS 

context, we provide the basis for future theory development; second, we contribute to 

the existing theory of exaptation, as we extend the concept itself by revealing properties 

of the phenomenon that are specifically applicable in an IS or digital context; third, the 

resulting overview provides valuable insights about under-researched and overly em-

phasized research areas. 

2 Exaptation 

In the following, an overview of the origins of the exaptation concept, its evolution and 

application in other concepts is given. Subsequently, the concept itself is clarified by 

setting specific interpretation criteria based on extant interpretations, as exaptation can 

be viewed from different perspectives. 

2.1 The Origins of Exaptation 

The theory of exaptation has its origins in evolutionary biology formed by Gould and 

Vrba in 1982 [13]. Primal evolutionary theory formed by Darwin assumes that organ-

isms are passive entities in environments whose organic traits are forged and shaped by 

natural selection, inducing that the function of a specific trait stays the same during the 

evolutionary process [13]. As a counterpart for Darwin’s theory of adaptation, Gould 



and Vrba [13] do not assume that natural selection and adaptation is the only agent that 

is responsible for the development and modification of organisms. Hence, adaptations 

and exaptations differ in the relationship of form and function. Ad in Adaptation defines 

that the function of a form (or specific trait of an organism) is determined a priori, 

which in other words means that the function is the raison d'être for the form and de-

scribes “a trait that has a direct proper (etiological) function” [14p. 51]. Taking the 

feathers of birds as an example, this means that the form of feathers is constantly 

adapted to best fit the function of temperature regulation [13, 14]. Ex in Exaptation on 

the other hand describes the function of a trait is determined a posteriori, in other words, 

“a trait with no direct proper function for x, that nevertheless increases fitness by x-

ing” [14 p.51]. According to Gould and Vrba [13], exaptation theory was not developed 

to substitute adaptation theory, but to build a complementary to strengthen the role of 

functional shifts in evolutionary theory. The longitudinal relationships of both concepts 

are complex and a form or organism can undermine several adaptation and exaptation 

processes. Referring to the former example, feathers were adapted for temperature reg-

ulation, exapted for aviation and adapted for the flight function. Despite its origin in 

evolutionary research, exaptation is ubiquitous and elaborated in various research 

streams. On the one hand, exaptation has been used to explain the evolution of language 

and especially grammaticalization [15]. On the other hand, it was fairly used to explain 

the development of drugs in medicine [16], the human behavior in teaching [17], or 

problem-solving [3] and recently to explain technical developments and innovation re-

search [2, 18].  

2.2 Exaptation Criteria - What Exaptation is and what it is not 

The relevant components of exaptation can be declared as the 1) original artifact, 2) 

resulting artifact and 3) process that led to the new development. The first two compo-

nents possess two relevant attributes of function and context [2, 19]. As the main and 

sometimes only characteristic is a functional shift, a development of an artifact can only 

be classified as exaptation, if the function of 1) and 2) differs [2, 19, 20].  

Next to that, the evolved new effect that differs from the original function must not 

be anticipated. That is, that the newly developed effect was not intended when devel-

oping the original artifact. E.g. in a technological context, the patent scope determines 

possible intended use cases of a product [20]. As the concept of exaptation emerges 

from evolutional theory, the novel assigned effect must be useful for survival and some-

how increase fitness [19]. 

Other than the original and novel artifact itself, the process of context and the func-

tional shift takes in an important position as well. Therefore, researchers reached a con-

sensus on the fact that during the functional shift no new components are added or 

combined, but latent or dormant potentials are exploited [19, 21].  

However, when viewing exaptation in the context of innovation and especially tech-

nical-related innovations, the layer of interpretation and criteria application plays a sig-

nificant role as well. Therefore, functions of artifacts cannot be considered soberly on 

a technical level, but need to be viewed as entangled with the intended context [2].  



Consider the phonograph developed by Edison. Edison developed the phonograph 

with the function of “recording dictations for later reproduction” [2 p.76]. Edison pub-

lished several valuable contexts for his invention, primarily focusing on the purpose of 

education (e.g. to learn languages). Literature claims that the phonograph was co-opted 

and used in the entertainment industry for recording and playing music and creating the 

first jukebox [2]. Therefore, the new context was entertainment, revealing the dormant 

function of recording and playing music. Considering the development on a technical 

level, one could argue that no functional shifts are existent, as the underlying invention 

technically functioned as recording and playing sounds from the environment. With 

such a technical lens, the jukebox (and many other technical developments) would not 

be classified as exaptations. 

On the other hand, viewing the co-opted artifact from an intentional and consumer 

perspective, the primitive jukebox serves as a clear example of exaptation [2]. 

Concluding, extant literature on exaptation in innovation literature proposes a con-

sumer perspective for the analysis of (technical) innovations supported by various 

scholars [2, 4, 20].  

3 Method 

To address the research question, we conducted a scoping literature review following 

the systematic approach of Paré et al. [22]. Our literature collection and filtering process 

is based on [23], including the steps of 1) selecting adequate IS outlets, 2) searching for 

articles and 3) filtering the identified articles. In the first step, we used the Journal Qual-

ity List, which is a meta-ranking of 12 different journal rankings to have a comprehen-

sive overview of IS relevant outlets. We identified journals and conference proceedings 

as high-quality outlets, if their ranking in the VHB-JOURQUAL3 was within A*, A 

and B (respectively C for conference proceedings) and in the upper third of all other 

journal quality rankings. With that criterion, we identified 17 high-quality IS journals, 

including the senior scholar basket of 8, and five conference proceedings. Overall, we 

therefore used 22 high quality outlets for our literature search (cf. Table 1). In the sec-

ond step, we first identified a list of 23 key terms that included synonyms of exaptation, 

but also more generic concepts, since extant literature showed that a vast number of 

different terms is used for exaptation. Overall, we then used a list of 23 keywords and 

searched all 22 outlets. This search process led to an initial search result of 6290 arti-

cles. In the filtering process, we first screened the titles and abstracts and included arti-

cles that provided research on exaptation or similar phenomena (198 articles left). Sub-

sequently,  detailed screening of the full papers was conducted using the former criteria. 

Papers were included, if they at least somehow name or describe a phenomenon that 

can be classified as exaptation (e.g. investigating an overarching concept that includes 

a concept that fulfills the criteria), leading to a final sample of 46 articles (cf. figure 1). 

For the content analysis following [22] we created a standardized list of 13 questions 

to systematically extract the content (e.g. research contexts, findings, methods, used 

terms, or kind of investigated artifacts). We summarized and synthesized this extracted 

information and clustered and inductively categorized the results.  



Table 1.  Process of the systematic literature retrieval 

Process Step Based on Results 

S
el
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ti

n
g

 

O
u

tl
et

s 

Journal Quality List with applied criteria: 

- VHB-JOURQUAL A*, A, B AND up-
per third of other rankings 

- Conference proceedings criteria: 

VHB-JOURQUAL C 

22 Outlets, e.g. ACM Computing 

Surveys; Information and Manage-
ment; Information Systems Journal; 

Information Systems Research; In-

ternational Journal of Electronic 
Commerce; ICIS, ECIS, HICSS, 

PACIS, WI Proceedings; 

S
ea

rc
h

in
g

 

A
rt

ic
le

s 

Keyword Sources (unsystematic literature 
search):  

[4, 9, 10, 25, 27–36] 

23 Keywords, e.g., Exaptation; Re-
purposing; Technological Specia-

tion; Reinvention; Feature Exten-

sion; Reuse; Trying to innovate; 
Emergent Use; Unanticipated Use 

F
il

te
ri

n
g

 

A
rt

ic
le

s 

Criteria for Exaptation:  

- Functional shift

- Non-evisioning 
- Increase of fitness

- No added functions/components 

Initial: 6290 articles 

1. Filter: 198 articles

2. Filter: 46 articles

4 Results 

In the following, we present the results of our work, beginning with a structured 

overview of the descriptive results and following with the contend-based analysis 

where different findings on investigated aspects like antecedents, effects, or the concept 

itself are summarized and synthesized.  

4.1 Descriptive Results 

The analyzed sample of 46 papers was constituted of 26 papers published in journals 

and 20 papers published in IS conferences. With respect to the published year and jour-

nal, the sample showed a concentrated distribution on few journals, as all of the relevant 

journal publications were published in only five out of the 17 analyzed journals, dis-

tributing on JAIS (26.9%), MIS Quarterly (23.1%) and Communications of the ACM 

(23.1%), JMIS (15.4%), ISR (3.9%), JIT (3.9%) and EJIS (3.9%). The remaining 20 

articles were distributed at four conferences, led by ICIS (40%), followed by ECIS 

(26%), PACIS (25%) and AMCIS (15%). Considering the publication dates, the num-

ber of publications increased over time. 67.4% of the articles were published in the last 

ten years and 39.1% in the last five years. In comparison, since 2015 (18 articles), the 

same amount of articles was published as from 1990 – 2010 (18 articles).  

Regarding the themes of the analyzed articles, it is noticeable that post-adoption re-

search forms the largest area of research, as 52.2% papers were belonging to this con-

text, followed by the research fields of innovation (17.4%) and software development 

(10.9%). Next to that, the other papers can be assigned to the contexts of transactions 

and contracts (2), blockchain (1), knowledge management (1), software ethic (1) and 

dynamic capabilities (1). Interestingly, when mapping the identified contexts on the 



publication dates, the results show that there was a shift of the main researched contexts 

over time. While the research was mainly focused on software reuse between 1990 and 

2000, the research focus shifted in the early 2000s to post-adoption. The area context 

of post-adoption is still the main research area, but since 2010 additionally the research 

area of digital innovations evolved, while software reuse faded.  

Overall, 30 different terms for describing exaptation or similar concepts are used. 

When mapping the terms with the identified research contexts, it becomes clear that 

different terms developed between and within different research contexts. Table 2 gives 

an overview of the different research areas and used terms in the respective context. 

Table 2. Overview of different research areas and used terms 

Context Terms References 

Post-Adop-
tion 

Innovative Use; Manipulated Software Use; Trying to Innovate; Feature 
Extension; Extended Use; Emergent Use; Creative Use; Constraint Use; 

Feature Repurposing; Enhanced IT Use; IT Adaptation; IT-Reinvention; 

Explorative Task Adaptation; Extended IT Usage; Repurposing 

[10, 12, 

24–41] 

Innovation Exaptation; Generativity-in-Use; Generative Second Order Effects; Mis-

use; Repurposing; Generative Capacity, Reuse 

[5, 42–48] 

Software De-

velopment 

Reuse; Software Reuse [49–53] 

Transactions 

& Contracts 

Poaching; Second Life Application [54, 55] 

Software 

Ethics 

Unethical Code Reuse [56] 

Knowledge 

Management 

Secondary Knowledge Mining [9] 

Dynamic Ca-

pabilities 

Adaptive Use [57] 

Blockchain Pseudo-Fork [58] 

4.2 Exaptation Related Terms Used in IS Research 

Analyzing the used terms and meanings revealed that different clusters can be formed 

out of the articles. The first cluster (18 articles) describes articles that are investigating 

an overarching concept that includes exaptation without distinguishing subconcepts or 

outcomes. Exemplarily, software reuse [49] can describe using the same software, with-

out manipulating and for new purposes. At the same time, it can describe reuse without 

changing its intended function. The second cluster (14 articles) describes investigations 

on generic or overarching concepts that include exaptation and distinguish between 

subconcepts. That is, the formulated criteria of exaptation apply to one of the subcon-

cepts. Exemplarily, adaptive system use [12] describes an overarching concept, includ-

ing the exaptation congruent concept of feature repurposing. According to the defini-

tion, feature repurposing as a subconcept, defined as “using features […] in new ways, 

which may not have been intended by the developer” [12 p. 457] fulfills the exaptation 

criteria. The third cluster (10 articles) that could be formed describes articles that ex-

plicitly focused on one concept that is exclusively fulfilling the criteria of exaptation. 

Exemplarily, the concept of poaching according to [54] is explicitly fulfilling the crite-



ria, as it is defined as using the information outside the purposes for which it was pro-

vided for the own benefit and economic gain [54]. The fourth research cluster (2 arti-

cles) contains two articles that specifically investigate exaptation: a research model 

conceptualization [44] and one article that uses the term wrongly. Ebel [45] describes 

the adjustment and use of a recruiting approach in a different context as exaptation, 

despite, through the adjustment, it does not fulfill the fourth criteria we clarified earlier 

and is adaptation. The last cluster contains articles (e.g. narrative cases) that describe 

an existing phenomenon of exaptation but do not use a specific term. Two articles re-

main in this research cluster.  When comparing the used concepts, significant differ-

ences with respect to quality, empirical evidence could be revealed. Articles that de-

velop or investigate more generic concepts like software reuse or innovative IT use are 

mainly based on high-quality journal publications such as MISQ, ISR, or JAIS (12 ar-

ticles) and merely contain empirical findings. That is, the evidential value of predictors 

and propositions according to these generic concepts is relatively high. Further, the 

analysis showed that research of other research clusters (2,3,4 and 5) contains: 1) in-

creased development of rephrased context-centered concepts originating from generic 

overarching concepts (e.g. pseudoforks or poaching) [58, 59]; 2) less empirical research 

and an increase of conceptual research the more specific focus was laid on exaptation 

as a research object [26, 46]; 3) fewer research articles developing a higher amount of 

concepts, the more specific the investigation was focused on exaptation. In summary, 

it can be stated that the more generic the investigated concepts are, the more empirical 

data and therefore evidence exists. On the other hand, research that was categorized 

into clusters 2,3, or 4 holds more specific results regarding the delimited concept of 

exaptation but at the same time lacks empirical evidence, mainly based on conceptual 

works published often in premature stages of conference proceedings. Table 3 shows 

the research cluster and terms exemplarily.  

Table 3. Identified research cluster 

Research Cluster N Concept Subconcept Reference 

1: Concepts that include 
exaptation, but do not dis-

tinguish between subcon-

cepts 

18 Software Reuse 

- 

[51] 

Innovative IT Use [30] 

IT Adaptation [31] 

2: Concepts that include 
exaptation and distin-

guish a exaptation sub-

concept 

14 Adaptive System Use Feature Repurposing [12] 

Forks Pseudoforks [58] 

Innovative IT Use Repurposing [37] 

Post Adoption Behavior Feature Extension [24] 

3: Concepts that are ex-

plicit exaptation 

9 

- 

Unanticipated Software Use [11] 

Repurposing [5] 

Second Life Application [55] 

Poaching [54] 

4: Research on exapta-

tion 

2 
- Exaptation 

[44] 

[45] 

5: Phenomena that de-

scribe exaptation, but do 
not use a specific term 

3 

- - 

[60] 

[52] 

[61]



4.3 Current State of Research 

The analysis of the investigated concepts showed that the articles revealed findings on 

different aspects regarding exaptation, notwithstanding the cluster level of investiga-

tion. On the one hand, the vast majority of the analyzed articles investigated anteced-

ents, e.g. factors that influence exaptation or related concepts. At the counterpart, ef-

fects of exaptation or related concepts on economics, performance, or humans were 

also investigated. These aspects were studied with different artifacts. Two articles also 

revealed findings regarding the process and attributes of exaptation/related concepts.  

Figure 1 provides an abstract overview of the current state of IS research regarding 

exaptation and related phenomena.  

Figure 1. Overview of state of research on exaptation and similar concepts in IS Research 

Human Impact on Exaptation and Congruent Concepts 

Most of the analyzed articles focus on humans and their characteristics or properties 

that determine their behavior [12, 33, 35]. [28] and [58] conclude in general that social 

and human conditions build a significant impact factor on exaptation. Other approaches 

offer more concrete findings, like [56], where it is for example indicated that perceived 

pressure like deadlines or unethical attitudes, aggregated as triggers, foster unethical 

code reuse, which describes using the code beyond the specified license scope. Addi-

tionally, [42] and [44] describe in their conceptual work that humans are possessing a 

group of attributes that impact the probability of non-serendipitous and human-created 

exaptation. We aggregated these attributes as cognitive inclinations, describing for ex-

ample generative capacity [43] or exaptive capacity [44] which describes the ability of 

humans for creative reconfigurations of a given technological innovation to produce 

new functionalities [42]. When conceptualizing the overarching concept of knowledge 



reuse, the findings of [59] show that for secondary knowledge mining – which describes 

the exaptation congruent reuse of existing extant knowledge to solve new problems – 

humans need increased analytical thinking and broad knowledge. Furthermore, [32] 

and [12] support and expand the findings of [9], indicating that trigger like overload, 

especially also qualitative overload (for example new, unknown or untrained tasks) 

leads to an increased appearance of “emergent use” and “feature repurposing” which 

describe the exaptation-congruent subconcepts of “trying to innovate” and “adaptive 

system use”. Further, it is stated that on the one hand personal innovativeness with IT 

(PIIT) and demographic properties like the gender of humans moderate the effect of 

overload on the appearance of exaptations [12]. [12] states that PIIT and the individual 

experience with an artifact (e.g. software) also directly increases the appearance of ex-

aptations. [27] links to these findings, reasoning that not only the experience, but also 

type of IT-Knowledge (awareness of functionalities vs. understanding the underlying 

principles and system) determines the complexity (in regards to cognitive efforts of the 

idea) of appearing exaptations. Also, the included cases confirm the findings, as for 

example [10] describes the constant repurposing of the SecondLife software in a busi-

ness context, which is caused by a constant reconfiguration of the mental model which 

draws parallels to the generative/exaptive capacity. 

Next to these findings, investigations on overarching concepts (research cluster 1) con-

firm the general relevance of factors like experience [24, 25, 36], PIIT [29], knowledge 

[25, 36], values and norms [39]. For example, Wang [33] investigated complex infor-

mation systems and provides empirical evidence that perceived usefulness and also sat-

isfaction foster emergent use, which describes an exaptation including concept.  

Environmental Impact on Exaptation and Congruent Concepts 

[28] argues that environmental factors have in general have an impact on exaptation

and also the integrated process. Other than that, findings of [54] indicate that the exist-

ence of complementary assets increases the probability of exaptations. Additionally,

[55] argues that the context, mandatory or voluntarily, plays a significant role in the

emergence of exaptations. For example, if due to environmental conditions (e.g. legal

conditions), a product cannot be used for its current purpose anymore, the probability

that the product or artifact is repurposed is increased. This is supported by [11, 56] that

argue that a voluntary context is not only fostering the appearance of exaptation directly

but also moderating other human impacts. [32] and [12] support this assumption by

proving that the autonomy set through the environment reduces the impact of overload

and also directly fosters exaptation if increased. This finding is supported by [58],

which shows with the exaptation congruent concept of pseudo-forks in the blockchain

context that these forks are induced by the social environment and that different value

perceptions in the social environment lead to these pseudoforks. The analyzed case

studies support these findings, showing that open infrastructures as well as organiza-

tional autonomy leads to exaptation congruent repurposing and reuse [53, 58]

Task/Purpose-related Impact on Exaptation and Congruent Concepts

As we stated out in the beginning of this work, the purpose of an artifact is a crucial

factor that determines the existence of exaptation. Interestingly, several articles indicate

that this purpose is significantly influencing the characteristics of the phenomenon as

well. The findings of [12] show that a high discrepancy between the initial task and the



future task lead to an increased existence of the exaptation congruent concept of feature 

repurposing. Further, [36] and [27] state that if the future purpose of an artifact includes 

several constraints and interdependencies (e.g. interfaces or embeddings into other sys-

tems), the probability for exaptation decreases. Additionally, [27] indicates that the 

complexity of a task shapes the amount of cognitive effort to realize the exaptation. 

Therefore, the task structure itself determines the probability for exaptations. 

Artifact-related Impact on Exaptation and Congruent Concepts 

There is a general consensus that the technological properties of an artifact determine 

the possibility for exaptation [28, 55]. In detail, the generativity of technologies or ar-

tifacts increases the opportunity for exaptation [42, 58]. Further, researcher conceptu-

alize distinctive morphology, interactivity, reprogrammability and distribution as sig-

nificant factors, without providing empirical evidence or measurement instruments [43, 

44, 46]. Regarding modularity, literature shows contrary findings. While it seems to 

reduce exaptation in the context of information, it is argued that it increases exaptation 

in a software context [46, 54]. The analyzed cases also indicate that openness, genera-

tivity and modularity foster exaptation [10, 46, 58, 60]. 

These findings are supported by the results of  [27], showing that different types of IT 

systems (network, enterprise, or functional) influence the way of enhanced IT use, 

which is an exaptation-congruent phenomenon. Exemplarily, enterprise systems de-

crease user enhanced IT use due to the restrictive nature of the system, whereas network 

or functional systems increase the probability for enhanced IT use because of the for-

merly named attributes of openness, modularity, or complexity.  

Findings on the Exaptation Concept 

Besides these antecedents, our analysis also revealed findings on the concept itself 

which could be grouped into findings regarding investigated artifacts, attributes of ex-

aptation and the exaptation process. The results of [27] show that exaptations can pos-

sess the attribute of the locus of innovation, which describes who is responsible for the 

idea and exaptive behavior. The locus of innovation can be on the users as well as on 

the enterprise side and is determined by different factors like organizational constraints 

or cognitive inclinations. Next to that, created exaptations possess the attribute of sub-

stantive use, which describes the cognitive efforts to realize the exaptation. According 

to [27], exaptation also includes the attribute of adaptation, which describes the degree 

of required adaptation after the exaptation of an organization or individual. These at-

tributes can be shaped through different attributes on the system, human, or task side.  

Next to that, [28] sheds light on another component of the exaptation concept. During 

the conceptualizing of IT reinvention, which can be defined as a behavior that either 

describes IT adaptation or IT exaptation, a cognitive process of IT reinvention was con-

ceptualized. This process includes four different cognitive steps that constitute IT rein-

vention including; 1) hypothetical reinvention, which describes that a “user identifies a 

link between desired goals and prospective technological capabilities” [28 p.163]; 2) 

technological recomposition that means that a “user envisions different scenarios to 

create technological capabilities” [28 p.163]; 3) reinvention narrative, that means that 

a user concretely “create plans for realizing envisioned scenarios” [28 p.163]; 4) prac-

tical experimentation, that means that user “implement the envisioned narratives and 



scenarios” [28 p.163]. Further, the conceptualization indicates that social, environmen-

tal and human factors influence IT reinvention and the cognitive process itself [28].  

Additionally, the analyzed papers showed how exaptation was investigated in regards 

to different IS artifacts. Most of the papers are investigating the concept in regards to 

software artifacts, but on different layers and various research foci. For example on the 

highest layer, scholars  examine exaptations of whole software systems [11, 32, 33] and 

special system categories like complex IS systems (e.g. ERP). Next to that, focus is laid 

on the feature level of software systems and therefore on the exaptation and repurposing 

of single and granular features of software systems [12]. On the lowest level, exaptation 

of code snippets that build the actual features is analyzed. Even if the main research on 

exaptation in IS remains on the software side, also scattered research on hardware arti-

facts [60], mixed forms [37] and other artifacts like knowledge [59] or information [54] 

could be identified.  

Effects of Exaptation 

There are considerably fewer findings on the effects of exaptation or congruent con-

cepts than on the antecedents and impact factors. Nevertheless, scholars describe that 

exaptation leads to several economic effects. [54] for example describes negative eco-

nomic impacts, as the avoidance of exaptation regarding information use outside a con-

tractual agreement increases transaction costs for the contractual partner. Other nega-

tive impacts are described in [56], where it is argued that despite the code reuse outside 

the intended purposes set in the license scope will lead to short-term economic benefits, 

it will lead to negative financial effects in the long term. [55] shows different possible 

economic benefits, highlighting how mandatory exaptations of vehicle batteries that are 

unusable for their initial purpose, can lead to the evolvement of completely new mar-

kets, niche markets, or simply new revenue streams (e.g. trading and matching plat-

forms for repurposing used batteries). Other than that, exaptation or similar behavior 

enables companies to flexible pursue variations of organizational or social goals with 

using the same software or artifact, decreasing development costs and increasing effi-

ciency and the improvisational capability of companies [58, 62].  

Regarding individual or organizational performance, [12] describes that explorative 

mechanisms in general, including exaptation, can negatively impact short-term produc-

tivity and task performance, because it may distract individuals or companies from the 

main task. In the long term, it provides performance and productivity benefits.  

5 Discussion 

Summarizing our work, we were able to provide a high-level overview of the current 

state of the literature on exaptation research in the IS research field. First, we were able 

to show the distribution of the literature across the analyzed outlets, dividing them into 

different clusters and separating the concepts used or developed in the process. These 

results have shown that a large part of the previous research on the topic consists of 

overarching concepts that do not distinguish between exaptation or other phenomena. 

This research cluster holds a large body of empirical work that provides a lot of empir-

ical evidence but does not allow for specific conclusions on exaptation. On the other 



hand, the literature on clearly delimited phenomena such as feature repurposing or 

poaching explicitly investigates the phenomenon, but is, for the most part, conceptual 

and allows few empirical conclusions. Reasons for this may be manifold. For one, the 

research on the concept has only recently been applied in research on innovations. Sec-

ond, a lack of measurement instruments could be a major factor limiting empirical 

work. For example, there is currently no measurement instrument that can measure the 

distance of purposes in IS research. With such a measurement tool (e.g. based on soft-

ware documentation), influencing factors could also be measured more accurately or 

more easily and diversely. Nevertheless, the results have shown that exaptation in IS 

research is an extremely complex phenomenon, which is not limited to software or fea-

tures but can be found on many technological and other levels. Our results provide 

several valuable contributions to academics and practitioners. First, the results serve as 

a valuable starting point for further exaptation research in IS, as it provides an overview 

for researchers of different levels, layers and aspects of exaptation research. Second, 

the research clusters and conclusions are drawn also show that the area of explicit ex-

aptation research is still severely underrepresented and in need of further empirical re-

search. Thus, our work provides not only an overview but at the same time an initial 

roadmap for further research. Our overview of the interrelationships of various influ-

encing factors and effects of exaptation in the IS context also serves as a basis for fur-

ther theory development. Therefore, our results can be used as a basis for developing 

an explanatory theory for exaptation in a digital context using a literature-based theory 

development approach according to [22]. In addition to general subsequent theory de-

velopment, we propose a focus of future research on the underrepresented areas of ex-

aptation research in IS research. As mentioned above, a starting point could be the de-

velopment of an appropriate measurement instrument to conduct further empirical in-

vestigations and elaborate more precisely how certain factors influence exaptation. This 

could be based on the approach of [4] and a similar classification scheme for digital 

applications could serve as an appropriate framework. Furthermore, the human being 

as an antecedent should be brought further into the focus of the investigations and eval-

uated in the explicit context of exaptation. For example, other cognitive inclinations 

that recently gained popularity like the digital mindset [63] provide fruitful research 

paths. In that context, especially the results regarding the exaptation process show that 

the cognitive process leading to an exaptation consists of several individual cognitive 

processes. In that context, a more detailed investigation on how the previous findings 

influence individual phases and to what extent these individual phases influence result-

ing (degree of) exaptations form valuable research fields that support and enable the 

development of exaptation theory in a digital context.  

Of course, several limitations must be considered when interpreting our work. Firstly, 

although we included a vast number of outlets, a systematic literature review is, by 

definition, incomplete as contributions published in any other than the 22 outlets and 

outside of ISR are not integrated and analyzed. This has especially to be considered 

when interpreting our results, as the subject of exaptation has itself been imported from 

another discipline. Secondly, although a good number of concepts equivalent or related 

to exaptation were considered, there are no doubt many others that could not be in-

cluded.  
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