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Abstract 10 
Any efforts to accelerate innovation from ideation through market saturation 11 
depend on understanding the systemic behavior occurring within and through-12 
out this process. “Systemic” is hereby understood to describe the holistic inter-13 
actions of participants assuming roles and exchanging (in-) tangible delivera-14 
bles from a living systems perspective based on the axiom that innovation is a 15 
social phenomenon which can only be served and not managed. Based upon 16 
previous research at individual, group, region, nation state, federation and glob-17 
al levels, this paper introduces a framework of systemic variables most critical 18 
for influencing the speed of value creation for ideas traveling across the diffu-19 
sion of innovation curve. These variables are derived from a series of collabora-20 
tion patterns portrayed as “innovation webs” that describe the dynamics found 21 
within the innovation stages of ideation, research, socialization, market valida-22 
tion and commercialization. The paper delivers actionable insights enabling the 23 
acceleration of innovation in industries such as construction and provides rec-24 
ommendations for future action-research to mature the dependency model sug-25 
gested of variables affecting the speed of innovation. 26 

Keywords: accelerated innovation, innovation webs, innovation metrics, con-27 
struction industry, innovation policy. 28 

1 Introduction 29 

In practice the capability to innovate is stifled by industrial paradigms which suffer 30 

from stifling policies, a perma-frost of bureaucracy, an overemphasis of technical 31 

solutions and lack of trustful social collaboration (Edvinsson , 2002. Amidon, 2003. 32 

Sveiby, 2012. Formica, 2018). Furthermore the concept of innovation itself is often 33 

reduced to that of technical readiness levels only (Laursen and Salter, 2006. Héder, 34 

2017) versus the extended diffusion to market saturation which characterizes the val-35 

ue an innovation can create and which is its purpose (Rogers, 1962. Mehmood et al., 36 

2016). The authors present a framework for making the diffusion of innovation pro-37 
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cess more transparent and the speed of its value creation measurable based on the 38 

concept of “innovation webs” that reflect the social living systems “inside” of the 39 

formal structures of innovation (Mercier-Laurent, 2015). 40 

Section 2 introduces the research method and Section 3 discusses the results of an 41 

exemplary application to the context of the construction industry. Section 4 concludes 42 

the paper with a focus on how actionable insights might be derived to accelerate in-43 

novation in the construction industry and recommendations for future research. 44 

2 Innovation Webs and Variables affecting their Speed 45 

The concept of innovation relates to the rise of an idea, the research and early applica-46 

tion of that idea in various forms, the socialization of the idea to a wider community 47 

which leads to a market validation phase followed by a commercialization phase 48 

which (ideally) ends with market saturation (Rogers, 1962). All of these stages exhibit 49 

archetypal patterns of exchanges of generic (in-) tangible deliverables between gener-50 

ic roles, the aggregation of which are termed “innovation webs”. Innovation webs are 51 

specific forms of Value Networks (Allee and Schwabe, 2015). The archetypes of 52 

innovation webs an idea diffuses through are listed in Table 1. 53 

Table 1. Innovation web archetypes 54 

Innovation web archetypes Description 

 

Research 

 

Focused on research and innovation exploration. 

Socialization Evolves out of the research web archetype as the innovation 

crystalizes and begins reaching early stage practitioners / 

evangelists in organizations. The research web archetype 

continues to “operate”. 

Market Validation Evolves when the product or the result evolving from the 

socialization web is clear, and the goal of the network is to test 

and validate market or beneficiary readiness. The research 

web and the socialization archetypes continue to “operate”. 

Commercialization Brings the product or result to the market and (ideally) market 

saturation through production and distribution. The research, 

socialization, and market validation web archetypes continue 

to “operate”. The commercialization web archetype represents 

a nested system of innovation webs best understood as a living 

/ complex adaptive system. 

  

 55 

Value network discovery and facilitation is based on principles of systemic and induc-56 

tive inquiry which accepts the messiness of “living systems”. The underlying philoso-57 

phy has its roots in Exchange Theory (Homans, 1958). It is a social, psychological 58 

and sociological perspective that explains social change and stability as a process of 59 

negotiated exchanges between parties. This approach departs from mainstream ex-60 
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change theory by linking the network to both financial and non-financial performance 61 

and asset generation for the overall network and at the level of individual roles and 62 

both tangible and intangible transactions. Research has continuously demonstrated 63 

that value networks can be effectively used to understand the true nature of collabora-64 

tion (ERAnets , 2004. CESPRI, 2005. Allee et al., 2007. Allee and Schwabe, 2015. 65 

Yang and Li, 2019 ). Key roles in innovation web archetypes are listed in Table 2. 66 

Table 2. Key roles in innovation web archetypes. 67 

Innovation web roles Description 

 

Buyer(s) 

 

Interested in achieving the value proposition expected by the Funder. 

Commercializer(s) Interested in putting the required commercial and legal agreements in 

place along with ensuring their compliant operation. 

Funder(s) Interested in defining the value proposition of the investment. 

Innovator(s) The originator of the “idea”. 

Marketeer(s) Interested in creating a “coalition of the willing” with relevant self-

organizational behavior along a shared purpose. 

Product Packager(s)  Converts the “idea” into a product for the User. 

User(s) Applies the “idea” to a challenge in order to achieve the value proposi-

tion. 

Web Weaver(s) Serves the (overall) web in order to help achieve the shared purpose. 

  

 68 

The research webs each form a unique pattern of roles and interactions. More detailed 69 

descriptions of each of the archetypes then reveal exact sequences of (in-) tangible 70 

deliverables being exchanged within and between the participants assuming the roles. 71 

Each transaction hereby generates a specific pattern of value in the form of structural, 72 

relational and competence assets plus financial capital. Typically each tangible trans-73 

action is enabled by parallel intangible transactions and triggers a response once a 74 

certain threshold value is created (which may result in times delays as value accrues 75 

towards relevant threshold levels). 76 

Figure 1 illustrates a high level architecture of the innovation web archetypes and 77 

their interdependence. Key webs and roles are shown in the circular shapes and (in-) 78 

tangible value is transacted through deliverables between roles and webs across the 79 

open green & blue dotted boundaries of such. Important to note is that no single web 80 

on its own covers the complete diffusion of innovation process from ideation through 81 

market saturation – this is achieved by all acting in harmony. Ideation is an unmapped 82 

web-form giving rise to the research web which will transition to the socialization 83 

web upon achieving a specific set of threshold values, the socialization web transi-84 

tions to the market validation web upon reaching its own specific set of threshold 85 

values, and the commercialization web is the aggregation of the three webs acting as 86 

nested complex adaptive systems in a harmonic balance. It is then the commercializa-87 

tion web that carries the idea through the diffusion of innovation curve. 88 

 89 
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 90 
 91 

Fig. 1. Innovation web architecture (triggering ideation web not shown) 92 

 93 

From the innovation web perspective the independent systemic variables influencing 94 

the speed of value creation from ideation to market saturation are derived from a 95 

blend of principles stemming from Value Network Analysis (Allee, 2008), Process 96 

Analysis (Quinlan et al., 2019), Social & Organizational Network Analysis (Cross 97 

and Parker, 2004) and Complex Adaptive Systems (Miller and Page, 2007). 98 

These variables can then be used to assess the factors influencing the speed of in-99 

novation in a context such as the construction industry. It is argued that the future of 100 

the construction industry will be shaped by concepts such as those of servitisation (i.e. 101 

not only the short-term construction of long-lasting assets but also managing the dif-102 

ferent aspects of their entire life cycle) and the incorporation of technological devel-103 

opments from other industries (e.g. drones, 3D printing, smart devices, virtual reality). 104 

But the construction industry involves multiple stakeholders with different motiva-105 

tions and exchanges throughout the whole extended life cycle of its products. Intro-106 

ducing change into this complex multi-system context can create a ripple effect of 107 

secondary and tertiary impacts, which can be difficult to anticipate using current con-108 

struction management theory and techniques (Slaughter, 2000). In the construction 109 

industry the traditional drivers for innovation include the augmented end-user re-110 

quirements transposed through both regulatory and non-regulatory environments 111 

(Almeida et al., 2015). The five key variables affecting the speed with which these 112 

traditional drivers are transposed include: Safety, Serviceability, Durability, Energy 113 
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Consumption, and Sustainability (Almeida et al., 2015). These factors are however 114 

product focused and can thus only serve as a starting point for a deeper exploration.  115 

The key variables influencing the speed of value creation are listed in Table 3. 116 

Table 3. Variables influencing the speed of value creation. 117 

Variable Description 

 

Resilience (Quantitative) 

 

The ability to return to an archetype after an incident 

Reciprocity (Quantitative) The extent of “return” transactions between roles. 

Agility (Quantitative) The ability to adapt to changing external conditions. 

Structural Integrity (Quantitative) The number of alternate paths for value creation. 

Structural Dependency (Quantitative) The intensity / density of exchanges. 

Complexity (Quantitative) The number of relationships between roles. 

Emergence (Quantitative) The probability of unexpected self-organization. 

Maturity (Quantitative) The average length of relationships of participants. 

Perceived Value (Qualitative) The benefits participants attribute to deliverables. 

Value Creation (Qualitative) The intellectual and financial capital created by roles. 

Value Consumption (Qualitative) The intellectual / financial capital consumed by roles. 

Cost Benefit (Qualitative) The delta between value creation and consumption. 

Sequence (Qualitative) The speed of transfer for deliverables. 

  

 118 

A high level assessment of the five key construction specific variables against the 119 

variables influencing the speed of value creation listed in Table 3 was conducted 120 

through a literature review, a small number of semi-structured interviews and a quali-121 

tative assessment of the degree to which the innovation web currently underlying the 122 

industry (de-) celerates the industry specific speed variable. For example the construc-123 

tion industry specific speed variable of “safety” (assuming “the safer the faster”) is 124 

hindered by the low “resilience” of the industry innovation web in the case of a major 125 

safety incident since it takes a long time for new standards to emerge and diffuse that 126 

permit the innovation speed to return to normal.  127 

The result of an initial assessment of these factors against the variables was visual-128 

ized as a dependency model in the form of a radial polar force field (Schwabe, 2018). 129 

The radial polar force field is a probability field represented as a vector space where 130 

all vectors originate at the same point and are radially arranged with a constant degree 131 

of separation. All vectors are added head to tail in order to create an aggregated vec-132 

tor. If data from a specific time period is used then that time period is termed a “state 133 

space” in contrast to a “dynamic space” which could be considered to describe the 134 

change over time between two state spaces. Figure 2 visualizes the data in the above 135 

table using exemplary data from the construction industry (Almeida et al., 2015; 136 

Murphy et al., 2015; Hasan et al., 2018). 137 

 138 
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 139 
Fig. 2. Exemplary radial polar force field. 140 

 141 

The key metrics for interpreting the radial polar force field are (a) overall symmetry 142 

as an indicator of speed of value creation (b) the aggregated vector magnitude as a 143 

pointer to the probability of emergence and (c) its radial angle suggesting the potential 144 

source of that emergence. The indicator of symmetry describes the degree to which a 145 

shape is invariant to being transformed across a reference point. The higher the sym-146 

metry score the closer the space enclosed by the perimeter of the vector space is to the 147 

maximum space it could enclose (therefore if all side lengths / vector magnitudes 148 

were the same). The larger that space, the greater the information entropy and the 149 

faster the diffusion of information can be assumed to be (Thims, 2012). The faster the 150 

diffusion of information the faster value creation can occur (Sveiby, 2001). The larger 151 

the magnitude of the aggregated vector magnitude the more likely the vector space 152 

will exhibit emergent behavior. The further along the innovation web evolution pro-153 

cess an idea moves to the lower the impact of emergence is desired. The angle of the 154 

aggregated vector magnitude points to the variable which potentially has the highest 155 

sensitivity to emergent changes. Each metric has an uncertainty range associated with 156 

it based on the highest and lowest values generated when considering all permutations 157 

of the radial sequence for the variables. 158 

3 Framework Application  159 

Using an example from the construction industry the presented framework provides a 160 

high level assessment of the capability of an existing innovation web evolution pro-161 
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cess to rapidly nurture an idea across the diffusion of innovation curve to market satu-162 

ration. The framework then provides indications of relevant actions to increase that 163 

speed in that it is primarily the symmetry of the innovation web which should be in-164 

creased in order to increase the probability of purposeful emergent behavior. Sym-165 

metry will increase as the value of the independent component variables becomes 166 

more equal while the underlying dependency model (which is currently the focus of 167 

research) will describe its propagation over time. Actions to balance out the scoring of 168 

the variables can be derived through the facilitation of relevant innovation web arche-169 

types through the population of roles and the creation / hardening of their relevant (in-170 

) tangible exchanges. 171 

4 Concluding Remarks 172 

This paper introduced a framework of systemic variables most critical for influencing 173 

the speed of value creation for ideas traveling across the diffusion of innovation 174 

curve. The concept of “innovation webs”, their acceleration variables and a relevant 175 

dependency model were introduced and exemplified to describe the underlying col-176 

laboration patterns that describe the dynamics found within the innovation stages of 177 

ideation, research, socialization, market validation and commercialization. 178 

The authors recommend continuing the ongoing action-research to mature the polar 179 

force field based dependency model presented. Especially the innate capability of the 180 

model to simulate and forecast future developments and scenarios with (-out) man-181 

agement interventions is considered to harbor the potential not only to accelerate the 182 

progress of individual ideas through the diffusion of innovation life cycle, but also to 183 

provide robust guidance to improving the ability of innovation policy to accelerate the 184 

value creation at individual, group, region, nation state, federation and global levels. 185 
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