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Abstract: The COVID-19 pandemic forced firms worldwide to find new ways 
to use technology to digitize their innovation management. Against this 
backdrop, there is a growing interest in the question of how virtual 
collaboration and the associated use of ICT (Information Communication 
Technology) changes traditional innovation management processes. Using an 
affordance lens, we conducted semi-structured interviews with a heterogenous 
group of innovation managers from different industries to provide an 
exploratory view on innovation management during the pandemic. Our 
findings unveil three key affordances related to ICT-enabled innovation 
management processes: flexibility & speed, global collaboration, and 
information & data sharing. However, these affordances also come with a set of 
constraints, including individual constraints (e.g., lack of digital literacy or 
face-to-face creative exchanges), as well as structural constraints such as 
reliance on haptic artifacts for physical innovation infrastructure (e.g., 
laboratory work). In light of these findings, we conclude by proposing an ICT-
driven strategic renewal of traditional innovation management processes 
toward a hybrid innovation management model that leverages the advantages 
of both virtual and physical innovation spaces and mitigates the constraints 
accordingly.  
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1  Introduction 

Crises have traditionally been antecedents of innovation (Jha & Saini, 2020). Or to 

put it another way: societal challenges always bear the potential for new innovative 

solutions besides all possible downsides (Ebersberger & Kuckertz, 2021). The COVID-

19 pandemic is such an example, as this crisis has posed unprecedented challenges for 

firms worldwide and forced organizations to transform their business and innovation 
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models at a pace never anticipated (George et al., 2020). Thus, the pandemic has 

triggered a gigantic wave of digitalization, ranging from online sales and customer 

service to digital civic platforms for municipalities, which also affected world of work 

tremendously, leading to a sharp increase in virtual collaboration (Bansode, 2021; 

Choudhury, 2020; Kniffin et al., 2020).  

While virtual collaboration used to be more a feature of multinational firms and open 

source communities, the pandemic made “working from home” the new normal, leading 

to a scramble to adapt to virtual collaboration and its technological infrastructure (George 

et al., 2020). Even though the pandemic is expected to end, work practices are supposed 

to be profoundly renewed (Bellis et al., 2022). Recently, "hybrid work", in which 

employees spend part of their working time in the office and the rest of their working 

time remotely, has emerged as a post pandemic phenomenon as a new way of organizing 

knowledge work worldwide (Chamorro-Premuzic, 2021). Hybrid work comprises work 

arrangements that combine physical workspace and time with virtual workspace and time 

(Standaert et al., 2022). However, this definition is still somewhat vague, as there is no 

clear directive of what the optimal split between remote work and work in the office 

might look like (Choudhury et al., 2022). What is certain, however, is that the new world 

of work, whether fully remote or hybrid, requires the use of ICT (Information 

Communication Technology) for communication, coordination, and collaboration (Torre 

& Sarti, 2020).  

This also applies to the field of innovation management, as these new work 

modalities also forced firms to find new ways of using technology to digitize their 

innovation activities. In other words, the pandemic pushed organizations worldwide to 

collaborate virtually and move from physical to virtual innovation spaces literally 

overnight As a result, innovation managers had to quickly learn how to innovate through 

the use of ICT, and this accelerated use of technology was radically changing existing 

innovation management processes (Mitchell, 2021). Thus, it is important to explore how 

firms and their innovation managers are meeting the challenges of transitioning from 

physical to virtual innovation spaces and how they can sustain their innovation 

management through technological means.  

To date, there has been little research on how to innovate through the use of 

technology in times of crisis and whether alternative approaches should be considered 

(Yokoi et al., 2021). Moreover, the existing literature cannot provide a comprehensive 

explanation of how the new ways of working and the associated use of ICT change 

prevailing innovation management processes. Although Cooper has already adapted his 

established stage-gate model from the 1990s to the requirements of an agile work 

environment (Cooper & Sommer, 2016; Edwards et al., 2019; Sommer et al., 2015), the 

aspect of remote working and its impact on well-established “offline” innovation 

management processes has so far been neglected in innovation management research. In 

other words, while there is much discussion in this field, research studies on the barriers 

and opportunities for firms when digitalizing their innovation activities are still at an 

early stage (Enkel et al., 2020). Thus, to address this research need, this article explores 

the question of how new virtual work modalities and the associated use of ICT are 

changing traditional innovation management processes and what affordances, and 

constraints can be derived from this.  

To the best of our knowledge, this is one of the first empirical qualitative studies that 

explores how the need for social distancing triggered by the COVID-19 pandemic and the 

associated increase of the use of ICT affect corporate innovation management processes. 



 

Since the topic is still largely unexplored, we conducted semi-structured interviews with 

a heterogenous group of 16 innovation managers from different industries. Affordance 

theory (Gibson, 1977) served as the theoretical backbone of this study and helped us to 

understand the role of ICT in mediating new work modalities and creating new spaces of 

collaboration (Hacker et al., 2020; Waizenegger et al., 2020). When investigating how 

the use of technology affects and changes conventional innovation management 

processes, it is necessary to focus on both, the human and technological artifacts 

simultaneously, and said theory provides a useful link describing their 

interconnectedness.  

The study reveals the following key aspects: First, the article contributes to existing 

innovation management research by highlighting the affordances and constraints of 

virtual innovation management compared to traditional innovation management 

approaches in physical settings. We disclosed three key affordances related to ICT 

enabled innovation processes: flexibility & speed, global collaboration, and information 

& data sharing. These affordances come with a set of constraints, including individual 

factors (e.g., lack of digital literacy) as well as structural factors such as reliance on 

haptic artifacts for physical innovation infrastructure (e.g., laboratory work). 

Furthermore, referring to the theory of affordances, we found that the readiness of firms 

to innovate remotely largely depends on how mature the human-technology relationship 

already was before the pandemic. Regardless of whether firms operate primarily in a 

physical or completely virtual innovation space, however, ICT plays a vital role in any 

case, albeit to varying extents. One could therefore rather speak of “ICT remote” or “ICT 

physical”. And finally, by taking into account the derived affordances and constraints, we 

suggest an ICT driven strategic renewal of traditional innovation management processes 

toward a hybrid innovation management model, leveraging the advantages of both virtual 

and physical innovation spaces and balancing the constraints accordingly. Specifically we 

extended Robert Cooper’s (1990) stage-gate model, which is primarily based on physical 

innovation spaces, to the specific needs of the new digital world of work. Cooper has 

already considered the implications of agile working methods on his well-known stage-

gate process (Cooper & Sommer, 2016; Edwards et al., 2019; Sommer et al., 2015), but 

no study has yet examined the impact of virtual collaboration and the use of ICT. Thus, 

this new hybrid innovation management model may serve as an anchor point for further 

research in this area. 

This paper is structured as follows: Section 2 draws upon a brief review of the 

existing literature in this field and discusses how the perspective of affordances is 

relevant to this research. Section 3 addresses the research method, followed by section 4, 

which presents the results of the empirical study. Section 5 conveys the discussion with 

both theoretical and practical implications, along with limitations and directions for 

future research. Finally, the paper closes with some concluding remarks in section 6.  

2 Literature review  

From stage-gate to the digital age 

Innovation is crucial for staying competitive in dynamic and unpredictable market 

environments (Kalay & Lynn, 2015). An effective innovation management process that 

encompasses a robust idea-to-launch system is thereby unavoidable (Cooper, 2014; 
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Fecher et al., 2020). From the first step of defining and mapping strategic search fields, 

the integration of trends, to creative brainstorming, technology assessments and the 

documentation of relevant user needs, there is a broad spectrum of tools and activities 

involved in corporate innovation management processes. One systematic and well-

established way to capture the various steps of innovation activities is Cooper's stage-gate 

model (Cooper, 1990, 2008). The stage-gate model describes a process for pushing ideas 

to market, “a blueprint for managing the new product development process to improve 

effectiveness and efficiency” and between each stage, there is a quality control 

checkpoint or gate (Cooper, 1990, 2008). Thus, it is a conceptual and operational map for 

moving new products from idea generation to market launch and consists of the phases 

idea generation & evaluation, conception, prototyping & testing, implementation and 

market launch (Cooper, 1990; Fecher et al., 2020; Sommer et al., 2015). 

Though, the world has changed tremendously since the first stage-gate system was 

implemented in the 1990s (Cooper, 2014) – it is now faster paced, more volatile, less 

predictable, and increasingly digital. Thus, these traditional innovation management 

processes have worked well in stable and predictable environments (Fecher et al., 2020; 

Smith 2007), but they no longer meet the requirements of a fast-paced and digitally 

connected world (Cooper, 2014). Similarly, in the past, creative activities took place 

predominately in physical environments or workspaces (Moultrie et al., 2007), which is 

no longer the reality today in a connected and digital world. Especially in the era of the 

COVID-19 pandemic, which has forced firms worldwide across all sectors to shift to 

virtual collaboration at an unprecedent pace, these traditional innovation management 

processes have their limitations. Hence, there is an urgent need for the next-generation 

idea-to-launch model, and thus switch from the classic stage-gate to more adaptive and 

ICT-based design and implementation processes (Cooper, 2014; Hund et al., 2021). In 

this context, the concept of "agility”, which encompasses the ability to recognize and 

respond quickly to unexpected changes and opportunities (Doz & Kosonen, 2008; Teece 

et al., 2016), is often highlighted as an important organizational capability in the context 

of managing innovation under high uncertainty in times of crisis (Hund et al., 2021). 

Cooper has already addressed this issue by developing a hybrid variant that combines the 

structure (phases and gates) of the classic stage-gate with agile working methods and is 

referred to as the agile stage-gate process (Cooper & Sommer, 2016; Edwards et al., 

2019; Sommer et al., 2015). However, no study has yet examined how new “virtual” 

work modalities and the associated use of ICT affect traditional “physical” innovation 

management approaches such as the stage-gate model.  

From physical to virtual innovation spaces 

The various activities of an innovation management process (e.g. brainstorming, 

technology assessment, market tests) take place in innovation spaces, which serve as 

catalysts for an organization's ability to foster creative behaviors to boost the capability to 

develop new products and ideas (Delgado et al., 2020; Lewis & Moultrie, 2005; Moultrie 

et al., 2007). There is currently an ongoing paradigm shift from physical to virtual 

innovation spaces, as conventional “offline” innovation management processes operating 

primarily in physical environments can no longer meet the challenges and requirements 

of the digital age. Moreover, as noted by Cooper (2008), the use of technology can 

greatly facilitate and accelerate the implementation of established innovation models 

such as the stage-gate-process.  



 

Therefore, the use of technology (e.g., ICT, 3D printing) during the process of 

innovating is becoming a prerequisite for innovation management (Nambisan et al., 

2017). Nowadays, the use of ICT is no longer limited to the mere exchange of 

information but has recently taken on a fully collaborative approach that can be both 

synchronous and asynchronous. A broad range of different ICT is available on the 

market, ranging from videoconferencing systems (e.g., Microsoft Teams, Zoom, 

Webex,), to interaction and collaboration platforms (e.g., Slack, Slido, Feedbackr, Miro, 

Mural, Concept Board, Trello), to customized software programs for innovation 

management (e.g., innosabi, Joolia). Advances in ICT allow people to work anywhere 

and anytime, enrich the interaction process between humans and technology and can thus 

enhance the development of new products (Blok et al., 2012; Kohler et al., 2009; Lee & 

Trimi, 2021).  

In particular, the COVID-19 pandemic has shed light on the need for the use of ICT 

while working at home, including new methods of managing information flows and 

storing data, but also new ways of replacing physical with mirrored virtual interactions 

(e.g., virtual coffee breaks) (Yokoi et al., 2021). Instead of taking place in the physical 

world in a face-to-face setting, the interaction between actors occurs via digital 

communication technologies (ICT) in so-called virtual innovation spaces (Kohler et al., 

2009). Thus, virtual innovation spaces can facilitate the exchange of knowledge between 

different actors across time and space (Hund et al., 2021). They are also a vibrant source 

of wide-ranging connections, creativity, and co-creation, as virtual innovation spaces 

allow for real time, media-rich, and highly interactive collaboration among various 

stakeholders in an innovation management process (Kohler et al., 2009, 2011). From a 

business perspective, firms can increase revenue, reduce costs and even create new 

revenue streams by leveraging digital product capabilities and using predictive data and 

analytics to better understand both customer behavior and internal performance (Ba & 

Bai, 2021).  

However, there are also innovation spaces that, at least before the pandemic, were not 

caught up in the digitization wave. Examples of such physical innovation spaces and 

offline events include hackathons, laboratories, living labs, maker spaces, or fab labs 

(Fecher et al., 2020; Frank et al., 2013; Hausberg & Spaeth, 2020; Magadley & Birdi, 

2009; Mortara & Parisot, 2016; Peschl & Fundneider, 2012). But what are the reasons for 

this? On the one hand, physical innovation environments are often associated with 

excitement, engagement, and active participation and thus, can contribute to the 

productivity and effectiveness of innovation projects by fostering innovative capabilities 

that generate new ideas and products (Lewis & Moultrie, 2005; Moultrie et al., 2007). 

While on the other hand, the “offline” research setting can support both the product 

design process, by encouraging problem finding and solving at the personal level, as well 

as product implementation, by providing appropriate innovation infrastructure and 

resources (Moultrie et al., 2007). Moreover, there is empirical evidence that physical 

collaboration positively influence the creativity and the motivation of participants, which 

also enhances teamwork (Lewis and Moultrie, 2005; Magadley and Birdi, 2009). And last 

but not least, the social dimension, including personal or physical interaction between 

participants, also plays an important role (Delgado et al., 2020; Lewis & Moultrie, 2005), 

which is why, despite the potential for digitization through the use of technology, 

physical innovation spaces are still often used in practice.  

What is becoming increasingly apparent, however, is that regardless of whether 

employees share the same physical space or collaborate in a virtual innovation space, 
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organizations are called upon to incorporate technology into their innovation 

management workflows (Bondarouk & Ruël, 2009). Given these blurring lines between 

physical and virtual innovation spaces, the question arises as to what the innovation 

management process of the future will look like and what role technology will play in it. 

Affordance theory as link between technology and human actor 

When investigating the impact of virtual collaboration and the use of technology 

(ICT) on traditional innovation management processes, it is necessary to focus on human 

and technical artifacts simultaneously. We chose an affordance perspective (Gibson, 

1977) as the theoretical lens for this study, as said theory helps us to understand the role 

of technology in mediating new work modalities and creating new spaces of 

collaboration (Hacker et al., 2020; Waizenegger et al., 2020). Thus, using an affordance 

perspective allows us to explain the symbiotic relationship between the use of technology 

and the human actors, and to identify the key affordances and associated constraints of 

innovating in a technology-enabled (ICT) and virtual work environment.  

Volkoff and Strong (2017) coined the term “technological affordance”. They used it 

to describe the uses that a human actor can make of specific technologies. In practice, the 

term often refers to new technologies and what tasks users can possibly perform with 

technologies at their disposal. For example, we perceive a staircase in terms of what it 

facilitates – climbing floors – which constitutes its affordances. Similarly, an iPad or a 

Kindle has its own affordances. The Kindle is used for reading books and cannot be used 

to watch a video, while an iPad does afford this option. Thus, affordances are also linked 

to the constraints of the technologies in question.  

In other words, affordances are often a double-edged sword, as they embody both 

enablement and constraint and therefore are directly related to barriers or “constraints” 

(Harwood & Hafezieh, 2017; Zammuto et al., 2007). When one thing is enabled, 

something else is simultaneously constrained, simply because the two are incompatible, 

and the enabling and constraining aspects are inseparable (Volkoff & Strong, 2017). 

Consequently, constraints refer to the way in which an individual or organization may be 

prevented from achieving a particular goal when applying a technology or system 

(Makarius & Larson, 2017). Similar to affordances, constraints arise at the intersections 

of IT artifacts and the user (Du et al., 2019). Majchrzak and Markus (2012) narrow down 

the point even more and argue that affordances and constraints are not necessarily built-in 

features of a technology but instead emerge through the interaction between technology 

and human actors (Jónasdóttir & Müller, 2020; Mitchell, 2021).  

Based on the theoretical perspective of affordances, we therefore assume that the 

human-technology relationship in our empirical study will differ greatly in various 

industries, as the pre-crisis experience of using technology in innovation management 

processes also vary widely depending on the type of company. A traditional craft 

business with physical products and hardly any experience with virtual innovation 

management will find it much harder to jump on the digitization bandwagon than, for 

example, a software development start-up, which had already been using ICT in its daily 

business prior to the “COVID-19 era”. Moreover, we suppose that utilizing the latest 

technological advances in form of special innovation management software (e.g., joolia, 

innosabi) can help to increase a firm’s innovation strength. This is achieved by 

leveraging technology-related affordances (e.g., speeding up the diffusion of information, 

favoring a network among firms and various stakeholders, reducing geographic 



 

limitations, improving data availability, enhancing customer experience, increasing 

efficiency in communication) which in turn should help to additionally fuel the 

enthusiasm and creativity of actors in an innovation management process in the medium 

term. This specifically applies to innovation management tasks such as idea competitions, 

campaigns, workshops, brainstorming sessions, or testing activities through customized 

evaluation tools where software helps to connect people, ideas, and data to drive 

innovation and enable the transformation of culture and processes.  

3  Method 

The aim of this research is to explore how the need for social distancing triggered by 

COVID-19 and the associated increase of the use of ICT affected the innovation 

management processes of firms and what affordances and constraints can be derived 

from this. To answer this question, we conducted semi-structured interviews with a 

heterogeneous sample of innovation managers from various industry backgrounds as our 

research method. The reasons for this are as follows: First, the research question is 

exploratory in nature and is best answered through qualitative data (Walsham, 2006). 

Second, we wanted to capture the different experiences form various industries to derive 

a broader picture of the phenomenon of technology-enabled innovation. Affordance 

theory served as a guide for both data collection and analysis.  

Data collection 

We conducted interviews with innovation experts from product management, R&D, 

or board level from different industries in the DACH region, up to the point of theoretical 

saturation. According to Guest et al. (2006) a satisfactory sample size is reached, when 

the collected data indicates an agreement between the participants. In the case of this 

study, we reached theoretical saturation after talking to 16 respondents. All interviewees 

were selected through purposeful sampling. We ensured heterogeneity in our sample 

(Eisenhardt and Graebner, 2007) by selecting experts differing in industry, tenure, and 

roles in the organization. Moreover, respondents must have been heavily involved in 

corporate innovation management and personally affected by the sudden shift to working 

from home during the pandemic. Drawing on affordance theory, we also aimed for a split 

in manufacturing (physical products) and non-manufacturing companies (digital products 

and services), as we assumed that the understanding and readiness to use ICT in 

innovation management will differ between these two groups of companies. Ultimately, 

the final sample reflects various business areas from the IT to the food sector, from both 

manufacturing and non-manufacturing companies. The intentional lack of industry 

specialization allows for a broad applicability of the findings. Table 1 provides an 

overview of the profile and company background of the interviewees. To ensure the 

anonymity of the respondents, they were each assigned a random participant ID. 
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Table  1  Overview of interview participants 

 
 

In total, we conducted 16 interviews for a total of 567 minutes based on a semi-

structured interview guideline with open-ended questions. The use of semi-structured 

interviews allowed for the analysis of a complex situation and the inclusion of the 

experiences and views of the participants involved (Graebner et al., 2012). The interview 

guideline was structured into two parts. The first part was devoted to the challenges of 

innovating in a virtual work environment, while the second part focused on the specific 

affordances of managing innovation in a technology-enabled setting. When conducting 

interviews, we adhered to the principles of openness, flexibility and improvisation 

(Myers & Newman, 2007; Zeng et al., 2020). Prior to each interview, respondents were 

informed about the research aim and the themes of the interview without revealing 

findings from the literature to avoid bias (Bellis et al., 2022). The average interview took 

36 minutes (min 22 mins; max 65 mins), excluding the introduction and the closing. All 

audio files were professionally transcribed.  

Besides the interviews, we complemented the interview data with secondary sources 

such as internal documents (e.g., presentations, reports) provided by the respondents or 

publicly available data (e.g., websites, press releases). The inclusion of secondary data 

facilitated our ability to develop a comprehensive understanding of the phenomenon 

under investigation, achieve data triangulation, and maintain a reliable chain of evidence 

that can be cross‐referenced for verification. 

Data analysis 

We analyzed the data using an iterative structured coding approach (Corbin & 

Strauss, 2012; Miles & Hubermann, 1994).) To organize the huge amount of data and 



 

identify codes, categories, and sub-categories we used the computerized data 

management program MAXQDA Plus 2022. From the conceptional perspective, we 

adopted the theoretical lens of affordances as our “sensitizing device” (Klein & Myers, 

1999) to make sense of the collected data. Specifically, we moved from very empirical 

and data-driven analysis (i.e., inductive) to more theory-driven (i.e., abductive) results in 

three rounds of coding, namely open, axial and selective coding process as recommended 

by Wolfswinkel et al. (2013). Table 2 summarizes the three-step coding process.  

 

Table  2  Open, axial and selective coding process 
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The first step involved open coding. In this first round, we read the interview 

transcripts and secondary data to code the statements. This means that the interview 

transcripts and other information were closely scrutinized, followed by a close line-by-

line examination of the data to develop provisional concepts. During this stage, 

differences in the open coding among the different researchers were discussed to arrive at 

a common consensual understanding. By going to and for between the themes that 

emerged in each interview, we were able to group the concepts identified into basic 

categories.  

In the second round of data analysis, the axial coding, we focused on developing key 

narratives to cluster the emergent concepts and compared these themes to the theoretical 

lens. For that purpose, we sorted the large number of concepts into macro-categories, to 

identify related sub-categories and to define various relationships among them. Sensitized 

by the perspective of affordances, we asked questions such as “what does ICT in a 

remote work environment afford”, “what were the obstacles in this regard”, and “for what 

reasons is it more natural to adapt to virtual innovation management for some firms than 

for others”?  

Finally, in third round, the selective coding, we connected the themes derived from 

the second round into a model that follows a coherent logic between our data, the 

literature and theory. More concretely, we re-examined the data, the literature and 

emerging conceptualization to further categorize the constraints related to the 

actualization of each affordance and constraint. At this stage, we asked questions such as 

“how were the affordances actualized” and “what is the interplay between the use of ICT 

and human actors”? We also paid particular attention to the so-called limitations of 

“virtual innovation management”, i.e., innovation activities that cannot or should better 

not be entirely digitalized. After these three rounds of data analysis, we obtained a set of 

findings organized into affordances and constraints of ICT enables innovation 

management processes. A synopsis of the results of the three-step coding process can be 

found in the next section of the paper. 

4  Findings 

This section first discusses the derived affordances and then the related constraints of 

ICT-enabled innovation management processes. 

Affordances 

In terms of affordances, we unveiled following three key themes related to ICT-

enabled innovation management processes: 

Affordance 1: Increase flexibility & speed 

First, the use of ICT affords flexibility and accelerates the dissemination of 

information between various actors involved in the innovation management process, both 

inside and outside the boundaries of a firm, working together from different locations and 

possibly different time zones. Physical contact barriers and geographic constraints are 

eliminated, and it no longer matters whether someone is in the same office or at home, 

because one can collaborate from anywhere at any time (“working anywhere, anytime”). 

Thus, spatial and temporal flexibility increases, as time spent on commuting and business 



 

travelling automatically decreases. This time saving aspect inevitably creates more time 

for creative freedom and concentrated work, which is essential to drive innovation. One 

interviewee confirmed this point by stating: “Basically, remote work makes your 

innovating management more flexible and faster. The lack of travel means you can use 

the time you gain to work on new ideas and implement new product innovations. It also 

makes you more productive, especially when you need to work in a focused and quiet 

way. The bottom line is that the pandemic has shown us that innovation also works from 

home.” (P16) 

Affordance 2: Fostering global collaboration & problem solving 

Second, ICT affords an open innovation and sharing culture which leads to a 

facilitation of global innovation activities, overcoming the boundaries of traditional 

working hours and spaces. From an organizational perspective, the use of technology 

fosters cross-enterprise networks and makes it possible to connect with partners from all 

over the world and drive projects and innovations forward, even if they are not physically 

in the same place. This represents a huge opportunity for firms, as this quote exemplifies: 

“A lot has changed for the better because it is much easier to bring people from different 

locations together virtually, and this has led to innovations becoming more location 

independent.” (P2) In addition, at the individual level, virtual collaboration allows to 

conduct and initiate global innovation activities more easily and to engage directly with 

peers. Consequently, ideas can be shared, and feedback obtained more quickly, which 

automatically increases the problem-solving capacity of innovation teams. At the same 

time, a culture of trust, empowerment, self-responsibility, and openness is a prerequisite 

to unleashing collaborative global innovation in a technology enabled work environment 

as this quote from an R&D leader shows: “In my opinion, the best way to drive 

innovation in virtual settings is to not lead too tightly and to give some ownership to the 

team. Because even if you wanted to, you can't control as much as you used to in the 

office.” (P4) 

Affordance 3: Ease of information & data sharing 

Third, the use of ICT in innovation management processes affords an ease of 

information and data sharing, which leads to an increased efficiency in communication 

that can ultimately stimulate innovation. One respondent commented: “We used tools 

like MS Teams or file sharing to increase efficiency and be able to connect with 

colleagues. By using new tools, we were also able to share not only texts as before, but 

also images, blueprints or just ideas much more easily.” (P3) By using these digital tools, 

the exchange of information can easily take place both synchronously and 

asynchronously. This is another major advantage of using ICT for innovation 

management, as this quote demonstrates: “Our digital sharing platform allows us that all 

project participants access the latest information on the innovation project “on demand”. 

This means, whenever they need it and no longer all at the same time.” (P16) 

Furthermore, interviewees particularly acknowledged the better accessibility of data as 

this statement from an interviewee shows: “The use of ICT makes data more controlled 

and organized. You can call up data much faster. This helps the entire innovation 

department.” (P6) 
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Constraints 

We divided the main constraints of ICT enabled innovation processes into structural 

constraints, i.e., barriers related to organizational and technological issues, and individual 

constraints, i.e., barriers related to human actions and behaviors. 

Structural constraints 

On the structural constraints side, i.e., barriers related to organizational and 

technological factors, the following points were identified: 

Physical innovation infrastructure 

Although the digitization of innovation management processes and the associated use 

of ICT offer new opportunities that are also scalable to a certain extent, some innovation 

tasks or jobs are simply not suitable for virtual collaboration as the empirical findings 

clearly indicate. These include the infrastructure in innovation labs, which consist of both 

simple tools such as large writing surfaces, materials for visualization (post-it notes, 

paper, pens, cards) and sophisticated machines and technologies that cannot easily be 

replaced by digital means. More precisely, this particularly applies for production-

intensive industries with physical products (e.g., food, microelectronic, medical devices). 

Concrete examples for such constraints are researchers experimenting with high-technical 

devices or engineers who need machines or special equipment to carry out measurements 

for the manufacturing of new products and technologies. These drawbacks cannot be 

mitigated by technology affordances either, as exemplified by the following statement 

from a respondent: “I work in the food industry and my task is the development of new 

basic formulations. I can only perform this activity in our laboratory. Therefore, working 

from a home office is not an option for me, simply because the laboratory equipment is 

lacking.” (P7) 

Prototyping and product testing 

Prototype development and product testing for physical products face similar issues 

as the haptic work component is missing. The empirical results reveal that in a virtual 

work setting the feedback about products and prototypes was not as rich in information as 

face-to-face interactions, as this quote demonstrates: “For us it is essential to test the 

products we develop directly on site and if we can't do that, we would have to postpone 

everything until next season.” (P2) Moreover, a large proportion of respondents indicated 

that being present in the office is essential for the prototype development phase. One 

interviewee commented: “At some point the theory stops and I just have to build a 

prototype to see if it works or not. When developing products, we were mostly in the 

office and only used collaboration technologies in rare cases.” (P4) 

Technical problems 

Remote innovation management requires a functioning IT infrastructure for 

communication and work in virtual innovation spaces. This sounds like a non-brainer, but 

a lack of portable and functioning IT infrastructure (e.g., notebooks, VPN-access) or an 

overload of too many different collaboration technology tools (too many tools to choose 

from), as well as network connectivity issues, were often stumbling blocks to firms, 



 

especially in the early stages of the pandemic. This quote from an innovation manager 

sums it up quite well: “The switch to remote innovation management went quite well for 

us. Sometimes, however, it was due to simple factors such as a stable internet connection 

that an online meeting could not take place. But we got that under control too. The many 

new tools that we have integrated into the innovation management process, be it just 

screen sharing, have helped us enormously and we will certainly continue to use them in 

the future.” (P1)  

Individual constraints 

On the individual constraints side, i.e., barriers related to human interactions and 

behaviors, the following points were identified: 

Digital literacy 

The way technology is used by an actor can constrain or enable innovations. 

Specifically, innovating in a virtual work setting presupposes that actors are capable and 

have a certain level of digital literacy to apply the various forms of ICT along the 

different phases of the innovation management process. Thus, we found that there is the 

need for trainings on new ICT customized for innovation management (e.g., virtual 

whiteboards) to upskill employees’ digital literacy and to ensure that innovation teams 

can quickly adapt to the new remote work environment. If all participants have the 

required digital skills this leads to higher-quality online meetings and, as a result, to 

better innovation successes, as summarized by an R&D leader: “As a result of the 

pandemic, digital affinity has gone up steeply and online meetings are now much easier 

to conduct than before Covid. We have also not felt any deterioration in our innovation 

management process.” (P10) Equally important is the so-called management buy in for 

the use of ICT in innovation management: “I believe that management plays a major role 

in terms of ICT adoption. They act as role models for their teams and if they don't use the 

new technology, it won't be rolled out across the organization.” (P11)  

Missing face-to-face interaction 

Although modern communication tools (ICT) come close to the feeling of reality, 

they are not yet equal to the effect of face-to-face interactions because the social 

component (e.g., body language, non-verbal communication), which is very important for 

creativity and trust building, is missing. Yet both, trust and creativity, are critical for 

innovation management. The empirical results reveal that the lack of human interaction 

may lead to less knowledge exchange between people, an issue that could significantly 

affect the innovation rate of individuals and, consequently, organizations. One 

interviewee confirmed this point as follows: “If you only know each other virtually, it’s 

harder to build up a culture of trust and ultimately to successfully drive innovation 

together. That's why physical contact is so important, especially at the beginning of an 

innovation project.” (P 15). Furthermore, respondents noted that innovative ideas are 

often raised in informal settings and these spontaneous human interactions are missing in 

a remote innovation environment: “Many innovations happen by accident because you 

talk and interact with other people, and I think that's one of the things that is missing 

when you work completely remotely.” (P 16). While the physical environment enables 

interactions on the go, the virtual environment requires scheduling everything from work 
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meetings to moments of emotional and personal exchange. Moreover, the interviewees 

agreed that this interpersonal contact is extremely important to drive innovation and can 

only be partially compensated for with digital communication tools (ICT) such as video 

conference systems. It became evident that the best ideas often emerge from informal 

coffee chats, as summarized by the following statement from a respondent: “The quality 

of online meetings is inferior to that of a physical presence. Furthermore, the online 

world completely eliminates spontaneous encounters and the often very productive 

informal talks by the coffee machine. Personal contact is simply indispensable if you 

want to drive innovation forward.” (P5) 

Creativity 

The lack of human interaction and face-to-face meetings leads to another major 

constraint when innovating in a virtual work environment: namely, creativity. There are 

concerns how well creativity, which is a prerequisite to drive innovation, can be 

transferred in a virtual context. Respondents noted that especially at the beginning of an 

innovation management process, people should collaborate physically on site, as this 

quote exemplifies: “From my point of view, the initial creative process is important to 

take place in person, so that people can get to know each other. After all, it's human in all 

projects and you need to know the team in person.” (P 14) For the further phases of the 

innovation management process, creative exchange can also happen remotely by sharing 

ideas via collaboration platforms or participating in virtual brainstorming sessions (e.g., 

digital whiteboard). However, this applies primarily to businesses with digital products 

and services. For physical products, there is generally a higher need for more on-site 

presence, including for creative activities, as illustrated by the following statement from a 

respondent: “Especially when you work on technologically oriented innovations, where 

prototypes are later implemented in the factory, the physical presence is also needed at 

the early development stage and creative phase of the product.” (P 15) Besides the 

difference between businesses with physical or digital products and services, the 

creativity aspect in remote working environments is also a distinguishing feature of 

innovation management compared to other corporate functions: “Classic corporate 

functions such as purchasing, controlling, and accounting have processes that can be well 

automated and require less personal interaction and creativity. This is quite different from 

the development of new products. Creativity plays a major role here, and that requires 

personal interaction and presence.” (P 11) One interviewee succinctly stated: 

“Everything that requires individual work can be done well remotely: for example, 

market studies, market research, trend research, patent searches, patent analyses. In other 

words, anything that requires someone to work in a very quiet, concentrated environment. 

I don't see the creative area at all, as there is the operational need to participate in 

workshops, meetings, to set up and implement innovation projects.” (P 13). In summary, 

the empirical results show that, despite the potential of digitization of the innovation 

process through customized tools (ICT), personal interaction and on-site presence are still 

preferred for creative activities and exchanges. 



 

5  Discussion 

The purpose of this study was to explore how the new virtual work modalities and the 

associated use of ICT affect the innovation management processes of firms and what 

affordances and constraints can be derived from this. 

In a nutshell, we unveiled three key affordances related to ICT-enabled innovation 

management processes: flexibility & speed, global collaboration, and ease of information 

& data sharing. These affordances are specifically tailored to companies operating in the 

field of innovation management and include aspects such as better data accessibility, 

facilitation and strengthening of the cross-border globalization of innovation activities 

and thus collaborative innovation. Overall, the study results show that the detected 

affordances are strongly interconnected and intertwined, as illustrated in Figure 1.  

 

Figure 1 Affordances and constraints of ICT-enabled innovation management processes  

 

Flexibility and speed enable cross-border globalization of innovation activities, and 

global collaboration has a high correlation with knowledge distribution and therefore 

benefits from the facilitation of information sharing using technology. All three 

affordances have in common that they rely strongly on technology steered by human 

actors. Which now also brings us to the main point: While the derived affordances 

themselves do not differ significantly from the already known literature on digital 

innovation (Yoo et al., 2010), based on our affordance perspective, we found that forced 

work-from-home during the COVID-19 pandemic has led to a massive shift from 

workplace environmental affordances to technological affordances leading to new hybrid 

innovation spaces (see Figure 2). 
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Figure 2 Affordance shift from physical to virtual innovation spaces (modified from 

Waizenegger et al. 2020) leading to hybrid innovation spaces  

Affordance shift leading to hybrid innovation spaces 

Prior to COVID-19, workplace environmental affordances of physical innovation 

spaces enabled functional and effective innovation management processes (Zammuto et 

al., 2007). Technological affordances (Volkoff & Strong, 2017) were largely unexplored 

at this time and only employed as supporting functional affordances for completing IT-

related tasks or as social affordances for connecting and exchanging with global 

dispersed innovation ecosystem members. When forced work from home was introduced 

during the pandemic, a shift in affordances was observed, as illustrated in Figure 2. The 

workplace environmental affordances were naturally withdrawn, and technological 

affordances gained in importance to maintain “business as usual”. Applying the lens of 

affordances, we found that due to the loss of environmental affordances related to human 

and organizational factors (Majchrzak & Markus, 2012) which physical innovation 

spaces inherently entail, firms were forced to increasingly rely on technological 

affordances in virtual innovation spaces. The use of ICT enabled firms to maintain their 

innovation activities, from the idea generation phase to the market launch, during the 

COVID-19 pandemic.  

Now that the peak of the pandemic is over, we see an increasing blurring of physical 

and virtual innovation spaces. Therefore, we refer to this new form based on both 

environmental and technological affordances as “hybrid innovation spaces” (see Figure 

2). In this new hybrid innovation space the technology-enabled (virtual) innovation space 

coexists with the physical innovation space. This means that full digitization of 

innovation activities is theoretically possible, but there are constraints (such as the need 

for personal interaction) why these actions still take place offline. 

This means that the shift from environmental to technological affordances is 

simultaneously associated with various constraints, which we categorized into structural 

and individual constraints. Structural constraints refer to organizational and technological 

factors and encompass aspects such as ICT overload, technical problems, or reliance on 

physical innovation infrastructure, while individual constraints relate to the human side 

and refer to drawbacks resulting from the lack of digital literacy or creative face-to face 

interaction between the actors involved in the innovation management process. In 



 

addition, we concluded that there are two types of constraints in terms of problem-

solving potential: On the one hand, there are several constraints which represent clear 

showstoppers or limitations of remote collaboration in innovation management (e.g., lab 

work, product and prototyping for physical products) and these activities cannot be 

completed in entirely virtual settings due to their heavy reliance on haptic artifacts. And 

on the other hand, there are barriers, such as lack of digital literacy or technical problems, 

which can be at least partially overcome by adequate staff training or investing in a 

functioning IT infrastructure. It is therefore necessary to build the appropriate capabilities 

at the organizational and individual level to master these challenges and to establish 

future innovation management processes in such a way that these constraints are taken 

into account and dealt with accordingly. 

The degree of hybridity of the use of ICT in innovation management processes 
depends on the company type 

Moreover, the study shows that our theoretical assumption is consistent with the 

empirical results, since the degree to which a company is prepared and willing to use ICT 

in innovation management processes and to engage in virtual collaboration varies 

strongly by company type. This can be tracked back to the theory of affordances, as the 

readiness of firms to innovate remotely largely depends on how mature the human-

technology relationship already was before the pandemic. The empirical results of the 

research underline this theoretical assumption further and clearly demonstrate that 

manufacturing companies with physical products, which are inherently heavily reliant on 

a physical innovation infrastructure (e.g., laboratory activities in the food industry or 

prototype testing for hearing aids) and are therefore not as experienced with virtual 

collaboration, will most likely continue to innovate largely in a physical setting in the 

future. Whereas, on the other hand, non-manufacturing companies with digital products 

or services (e.g., software companies, fintechs) and very extensive experience in the use 

of ICT have the potential to fully digitalize their innovation management processes. 

Nevertheless, even in these companies, there are certain activities (e.g., design sprints, 

strategy workshops) which will preferably take place physically despite the possibilities 

of digitization due to the lack of face-to-face interaction or interpersonal communication.  

In terms of the benefits of using the latest digital innovation tools (e.g., joolia, 

innosabi) also referred to as ICT, the results are somewhat contradictory to the 

expectations. Although we found that the use of these latest technological advances is 

associated with the expected affordances (e.g., accelerating information dissemination, 

fostering networks between firms and various stakeholders, reducing geographic 

limitations, improving data availability, increasing efficiency in communication) we 

could not detect a clear increase in the enthusiasm or creativity level of the actors 

involved in innovation management. We attribute this to the lack of face-to-face 

interaction when using these technologies, which is an important intrinsic motivator for 

innovation work that can support the product innovation process by encouraging problem 

finding and solving on a personal level.  

Hybrid innovation management model to leverage the best of both spaces  

In this study, we explored how virtual collaboration and the use of ICT affect 

traditional innovation management processes and may lead to a redesign, as they no 

longer meet the requirements of a fast-paced and digitally connected world (Cooper, 
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2014; Fecher et al., 2020). While researchers (Cooper & Sommer, 2016; Edwards et al., 

2019; Sommer et al., 2015) have already looked at the concept of agility to address the 

need for quick responses to unexpected changes in innovation management, our study 

shows the need for an ICT driven strategic renewal of existing innovation management 

processes, leveraging the advantages of both virtual and physical innovation spaces and 

balancing the constraints accordingly. We thus propose a new hybrid innovation 

management model (see Figure 4) where the technology-enabled (virtual) innovation 

space coexists with the physical innovation space.  

Considering the derived affordances and constraints of ICT enabled innovation 

management processes (see section 4), we found that there is an increasing merge of 

physical and virtual innovation spaces, resulting in so-called hybrid innovation spaces 

which are based on both environmental and technological affordances (see Figure 2). 

This new hybrid innovation management model is illustrated along Robert Cooper’s 

stage-gate model (Cooper, 1990) and consists of the phases idea generation, conception, 

prototyping, implementation and market launch. We refer to the stage-gate method, 

firstly because this traditional innovation management approach needs to be adapted to 

the requirements of the digital age (Cooper, 2014; Fecher et al., 2020), secondly because 

the innovation managers in the empirical study frequently referred to this model, and 

thirdly because we needed a robust idea-to-launch process as the basis for this strategic 

renewal.  

The proposed hybrid innovation management model is based on the consideration 

that each of the aforementioned stages of the innovation management process has the 

potential to take place in a hybrid setting. The basic distinguishing criterion of whether an 

activity may take place on-site or remotely depends a) on the task itself (strategic versus 

repetitive work) and b) on the level of social interaction and physical innovation 

infrastructure required (see Figure 3). In other words, some of the activities of an 

innovation management process are rather repetitive tasks (e.g., market studies, patent 

analysis), that require less personal interaction and can therefore be easily digitized. 

Consequently, these tasks may predominantly take place in virtual settings and can 

substantially benefit from the use of ICT (e.g., ease of information sharing, work more 

focused). In contrast, strategic or creative activities (e.g., strategy or idea workshops) 

requiring social interaction, or tasks where physical innovation infrastructure (e.g., lab or 

machines) is unavoidable, are more likely to occur on-site in a physical setting. This 

distinction automatically determines how intensely technology (ICT) is used to 

accomplish a particular innovation task. But even in physical innovation spaces (e.g., 

innovation labs, fab labs), new technologies (e.g., ICT to support product testing) are 

becoming increasingly indispensable and can enormously improve and accelerate the 

innovation management process. In conclusion, there is neither a purely physical or 

purely virtual innovation management, but rather “ICT remote” or “ICT physical”. As 

illustrated in the decision matrix (Figure 3), the darker, the more intense the use of ICT 

and thus the potential for full virtualization within each stage, and vice versa, the lighter, 

the less intensive the use of ICT and the more likely that innovation activities take place 

in a physical setting.  

 



 

 
Figure 3 Decision matrix for the degree of hybridity in ICT use.  

 

On the basis of this knowledge, we concretely propose that for the hybrid innovation 

management model illustrated along Robert Cooper’s stage-gate process the idea 

generation stage, which includes creative brainstorming sessions and strategic meetings 

relying strongly on personal interactions, may adopt a hybrid format with a moderate use 

of ICT and a balanced mix between physical and virtual innovation spaces. This means 

that in this hybrid innovation space, depending on the nature of the task (e.g. individual 

or repetitive work such as market research, market studies or patent analysis), the benefits 

of virtual collaboration using ICT can be exploited, e.g., to work in a more focused 

manner or to expand the network of innovation partners, while, on the other hand, in 

some situations, especially for workshops in the initial creative process, the advantages of 

face-to-face interaction and the human component in a physical work environment may 

prevail. The next stage, the conception phase, which deals with business planning as well 

as detailing and specification, requires constant and frequent meeting structures with less 

personal interaction and can therefore be implemented very well using digital means 

(e.g., screensharing, video conferences). Thus, there is the potential for an intense use of 

ICT and extensive virtual collaboration. In contrast, the prototyping phase takes place 

predominately on-site, as it requires haptic innovation infrastructure (e.g., lab work, 

machines, and testing equipment), that can hardly be compensated by the use of ICT at 

the current state. Although virtual innovation spaces offer companies the opportunity to 

develop new prototypes quickly and inexpensively, digitally designed or tested products, 

especially if they were made with the intention of being used in a physical setting, might 

be likely to fail in the real world. Therefore, as revealed in the empirical study, we 

therefore see a dominance of physical innovation spaces and a low use of ICT in the 

prototyping phase. Finally, the implementation & market launch phase, involving 

repetitive tasks that require a medium level of face-to-face interaction, such as quality 
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controls, services, and marketing & sales initiatives, can benefit from high use of ICT and 

thus may take place primarily virtually.  

A summary of the hybrid innovation management model is visualized in Figure 4. 

The darker the colors of the different stages are displayed, the more intense the use of 

ICT and thus the potential for complete virtualization. The lighter the colors, the less the 

use of ICT and the more likely these innovation activities are to take place physically or 

offline.  

 

 
Figure 4 Hybrid innovation management model illustrated along Cooper’s stage-gate 

model (Cooper, 1990).  

6  Contributions, Future Research & Limitations 

Theoretical contributions  

This paper was motivated by a lack of understanding of how the need for social 

distancing triggered by the COVID-19 pandemic and the associated increase of the use of 

ICT affect traditional innovation management processes. In terms of implications for 

research, we add to the existing literature on innovation management, virtual 

collaboration, and affordances, by addressing the sweet spot between these three 

theoretical concepts.  

First, we contribute to affordance theory by providing an understanding of the 

substitution of physical innovation spaces with virtual innovation spaces due to enforced 

working from home during the pandemic. We have observed that, triggered by the 

COVID-19 crisis, firms were increasingly forced to rely on technological affordances and 

collaborate in virtual innovation spaces due to the loss of environmental affordances that 

physical innovation spaces inherently entail. This transition to virtual innovation spaces 

and the use of ICT enabled firms to maintain their innovation activities upright, from the 

idea generation phase to the implementation and market launch phases. This is in line 

with previous research on shifting affordances (Cai et al., 2020; Waizenegger et al., 

2020) and can be applied to other crisis situations in the context of innovation 

management in which affordances change significantly. Furthermore, referring to the 



 

theory of affordances (Gibson, 1977), we found that the readiness of firms to innovate 

remotely depends to a large extent on the company type and how mature the human-

technology relationship already was before the pandemic. Manufacturing companies with 

physical products, which by nature rely heavily on a physical innovation infrastructure 

(e.g., laboratory activities in the food industry or prototype testing for hearing aids) and 

are therefore not as experienced with the use of ICT in their daily operations, will most 

likely continue to tend to operate predominantly in a physical innovation space, while 

non-manufacturing companies with digital products or services (e.g., software 

companies, fintech), which already made intense use of ICT before the pandemic, will 

focus even more on digitizing their innovation management processes in the future. But 

even if firms decide to operate mainly in a physical innovation environment again, these 

new technologies (e.g., sophisticated ICT to support group brainstorming) have become 

indispensable in innovation management processes. Meaning that ICT play a vital role in 

any case – regardless of whether in a physical or completely virtual innovation space – 

albeit to different extents. Thus, one could rather speak of “ICT remote” or “ICT 

physical”. In terms of the benefits of ICT use, the results are somewhat contradictory to 

our expectations. Although we noticed that the use of the latest communication 

technologies is associated with the expected affordances (e.g., acceleration of information 

dissemination, promotion of networks between companies and different stakeholders, 

reduction of geographical constraints, increase in communication efficiency) we did not 

find a clear increase in the enthusiasm or creativity level of the actors in the innovation 

management process. We attribute this to the lack of face-to-face and personal interaction 

when using these technologies, which is an important intrinsic motivator for innovation 

work. 

Second, our findings extend the existing understanding of virtual collaboration in the 

context of innovation management by offering insights into how the use of ICT to 

collaborate remotely is radically changing conventional innovation management 

processes. We disclosed three key affordances related to ICT enables innovation 

processes: flexibility & speed, global collaboration, and ease of information & data 

sharing. These affordances are specifically tailored to organizations operating in the field 

of innovation management and include aspects such as better data accessibility, 

facilitation and strengthening of the cross-border globalization of innovation activities 

and thus collaborative innovation. While the derived affordances themselves do not differ 

significantly from the already known literature on digital innovation (Yoo et al., 2010), 

based on our affordance perspective, we found that forced work-from-home during the 

COVID-19 pandemic has led to a massive shift from workplace environmental 

affordances to technological affordances leading to new hybrid innovation spaces. At the 

same time, this shift from environmental to technological affordances is also associated 

with various constraints, which we categorized into structural (e.g., ICT overload, 

technical problems, physical innovation infrastructure) and individual constraints (e.g., 

lack of digital literacy and creative face-to-face interactions). Some of these constraints 

represent clear showstoppers or limitations of virtual collaboration in innovation 

management (e.g., lab work, product and prototyping for physical products), since these 

activities cannot be done entirely remotely due to their heavy reliance on haptic artifacts. 

However, there are also barriers, such as lack of digital literacy or technical problems, 

which can be at least partially overcome by adequate staff training or investing in a 

functioning IT infrastructure. It is therefore necessary to build the appropriate digital 

capabilities (Hund et al., 2021) at the organizational and individual level to master these 
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challenges and to establish future innovation management processes in such a way that 

these constraints are taken into account and dealt with accordingly.  

And third, by considering the derived affordances and constraints of technology-

enabled innovation management, we suggest an ICT-driven strategic renewal of 

traditional innovation management processes toward a new hybrid innovation 

management model, leveraging the advantages of both virtual and physical innovation 

spaces and mitigating the constraints accordingly (see Figure 4). For that purpose we 

extended Robert Cooper’s stage-gate model (Cooper, 1990) to the specific needs of the 

new world of work. Cooper has already considered the implications of agile working 

methods on the stage-gate process (Cooper & Sommer, 2016; Edwards et al., 2019; 

Sommer et al., 2015), but no study has yet examined the impact of virtual collaboration 

and the use of ICT on the stage-gate model. The newly developed hybrid innovation 

management model is based on the consideration that each of the phases has the potential 

to take place in a hybrid format. In this hybrid space the technology-enabled innovation 

coexists with the physical innovation space. We developed a decision matrix (Figure 3) 

to illustrate whether an activity should be conducted primarily on-site or remotely, 

depending on a) the task itself (strategic versus repetitive work) and b) the level of social 

interaction and physical innovation infrastructure required. This distinction automatically 

determines how intensely technology (ICT) is used to accomplish a particular innovation 

task (e.g., creative brainstorming, prototype testing, business planning). Overall, we 

conclude that this ICT-driven strategic renewal of traditional innovation management 

processes toward a hybrid innovation management model may be a groundbreaking new 

approach that can serve as an anchor point for further research. 

Practical contributions  

The study provides clear and actionable contributions for practice. We highlight 

fruitful lessons for practitioners to consider a strategical revamp of their existing 

innovation management processes toward a hybrid innovation management model. 

Building on the discussed affordances as well as constraints when innovating in 

technology-enabled workplaces, managers might use the results of the paper as practical 

advice on how to master the different challenges and requirements that remote innovating 

entails, and thus secure their competitiveness in times of a post-pandemic hybrid 

workplace. However, this study also provides strong arguments for why physical 

innovation spaces should be preferred over virtual ones for some activities in the 

innovation process. According to the research results, on the one hand, there are actual 

limitations which, for example, relate to the use of haptic innovation infrastructure, and, 

on the other hand, there are activities in the innovation process, such as creative 

brainstorming sessions or strategic meetings, where face-to-face interaction leads to 

better results than a fully virtualized meeting. Moreover, the research also revealed a set 

of constraints, such as lack of digital literacy or technical problems, that pose challenges 

to virtual innovation management. Though, these issues can be overcome by adequate 

staff training or investing in a functioning IT infrastructure. It is therefore necessary to 

build the corresponding digital capabilities at the individual and organizational level. 

Apart from all these constraints, we were able to show that the use of ICT in innovation 

management processes leads to numerous advantages for companies, such as better data 

availability, ease of information sharing, and facilitation and strengthening of the 

globalization of innovation activities to foster collaborative innovation. We therefore 



 

recommend that managers consider a hybrid innovation management model for their 

future entrepreneurial innovation management and provide some initial insights into what 

the virtual and physical split of such an innovation management process may look like 

(see Figure 3 and 4).  

Limitations & Future Research 

Although the theoretical and practical contributions are rich, they must be considered 

in light of some limitations. First, the size of the interview sample as well as the 

heterogeneity of the group brings with it the issue of generalizability (Walsham, 2006). 

While a broad variety of firms from diverse industries and of different sizes were 

involved, the sample was too small to achieve full generalizability. The sample can only 

provide a snapshot and may lead to a lack of detailed and specialized insights regarding 

certain sectors and types of firms. Additionally, given that the research is based on 

qualitative interviews, generalization in a statistical sense is not possible. We thus 

acknowledge the need for future research to explore the requirements, barriers, and 

opportunities of virtual collaboration for innovation management quantitatively or in a 

mixed method approach to gain deeper knowledge and representativeness. Future 

research could also concentrate on the differences across specific industries and company 

sizes or examine multiple cases to validate or question our findings. In terms of 

theoretical backbone, we focused on the theoretical perspective of affordances for the 

study design. Therefore, we recommend that scholars consider various theoretical 

anchors in the future, reaching for instance from media richness (Daft & Lengel, 1986) to 

systems (Anderson, 1999) or activity theory (Engeström, 2001).  

Despite these limitations related to the empirical study design, we believe that the 

insights we have gained may push academics and professionals to further reflect on the 

blurring lines between physical and virtual innovation spaces, which could lead to further 

research or stimulate the actions of practitioners reading this paper. To name just a few 

prospective research fields, it would be of scientific interest to investigate how trust 

building and knowledge sharing works in technology-enabled innovation management 

processes. Further, it is questionable whether human readiness for knowledge sharing 

improves or deteriorates in virtual settings. There has also been insufficient research on 

the impact of virtual collaboration on corporate creativity and how this relates to business 

objectives, such as increased growth and profit. Last but not least, the brand-new topic of 

hybrid innovation management opens up a broad array of frames for future research in 

this area. This topic is important since now that the peak of the pandemic is over, this 

hybridity in the innovation management process is triggering new issues such as mental 

health, resilience, leadership, and work-life balance. Finally, however, we must admit 

that due to the novelty, the possible research avenues defined in this paper are still rather 

broad and can only depict a small part of this little explored but very fruitful research 

field. 

7  Conclusion 

As a final thought, we note that despite the digitalization boost and the associated 

increased use of ICT in innovation management processes due to the pandemic, physical 

innovation spaces will never completely disappear. In other words, although technology 

(ICT) offers the potential to fully switch to a virtual innovation mode, there are good 
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reasons why some innovation activities will remain offline. The reasons for this are partly 

personal factors such as a lack of face-to-face interaction, which can lead to poorer 

innovation outcomes, and partly real-world limitations of virtual innovation spaces 

related to haptic artefacts for physical innovation infrastructure.  

Now that the pandemic is slowly coming to an end and living with COVID-19 is 

becoming the new normal, we strongly believe that the future of innovation management 

will be based on a hybrid innovation management model in which virtual and physical 

innovation spaces blur and overlap to leverage the best of both worlds. We sincerely hope 

that with this paper we have laid the foundation for further studies in this still under-

researched field. Significantly more empirical research needs to be done to deepen the 

understanding of hybrid innovation management, bring it to a sound academic level, and 

ultimately establish the term among scholars and practitioners.  
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