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	[Anti]fragility	of	technological	and	innovation	parks	towards	extreme	events:	an	

assessment	and	analysis	model	

	

Abstract 
	

Innovation centers, such as technological and innovation parks, have become widely used by both 

startup companies and governments to boost and sustain growth and implement public innovation 

policies, respectively. In this regard, complexity of such innovation centers, which can be seen as 

systems of systems, has grown exponentially. The four helix concept, comprising governments, 

the academy (universities), society and the market adds to the complexity that exposes innovation 

parks to exogenous and endogenous unpredicted extreme events that stress the system and could 

even collapse it. Recent research has explored the subject under the concept of antifragility which 

translates into a system's capacity of improving from disorder or entropy. Systems can either be 

fragile (suffer and degrade), robust (unchanged by the stressor) or antifragile (improve when 

subjected to the stressor). This study, within this context, seeks to establish a quantitative 

empirical model for the assessment of the level of antifragility of technological and innovation 

parks. Early results include findings in the literature regarding antifragility assessment models for 

systems of systems. 
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1 INTRODUCTION 
	

Technological and innovation parks are part of the federal ministerial department of 

science, technology and innovation (MCTI) policy of stimuli and fostering of economic 

development and new business and enterprise creation, through the national business 

incubators and technology parks development program (MCTI, 2015). 

As an innovation environment, technological and innovation parks usually develop 

according to the triple helix model: companies; academia; society and government. As such, 

the parks aim at fomenting innovation in business and academic environments, and can be seen 

as complex systems, capable of the development and deployment of businesses and policies 

that react and adapt to changing global and local challenges, such as emerging technologies 

and economic constraints, policies and variables. 

This study, therefore, applies the antifragility concept, developed by Taleb (2012) to 

understand the consequences of the exposure of innovation parks complex systems to 
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unpredicted and unforeseen extreme events. An assessment method, developed by Johnson and 

Gheorghe (2013), of the antifragility of systems of systems in a generic manner, is used as a 

starting point to tailor an antifragility assessment model to technological and innovation parks. 

 

2 ANTIFRAGILITY 
	

Antifragility is an emergent concept used to describe things that gain from disorder 

(Taleb, 2012). The term ‘antifragility’ was proposed by Nassim Nicholas Taleb in 2012 in a 

homonymous book. The concept states that, in an increasingly complex world, predictions have 

little use and opacity permeates what we know. Unforeseen extreme events (such as the world 

economic crisis of 2008) are largely unavoidable and cannot be detected a priori, with 

widespread and ample consequences that affect those exposed to them (individuals, things, 

organizations, institutions and other complex systems) (Taleb, 2012). Such unexpected events 

are called black swans (Taleb, 2010). 

Black swans carry high levels of volatility and stress that may affect a system in three 

different manners: a) its degradation or even complete failure or halt - what is called fragility; 

b) the continuation of its normal operation, largely unaffected by the stress and volatility 

derived from the black swan – labelled robustness or resilience; and c) the improvement of the 

system, that emerges better and stronger and benefits from volatility, stress and disorder – 

hence, antifragile (Taleb, 2012). 

Antifragility, therefore, refers to the ability of a system of benefiting from disorder, 

chaos, stress and volatility, up to a certain point. Antifragility differs from resilience or 

robustness in the sense that resilient or robust systems don’t degrade or suffer when subjected 

to high levels of volatility, and can handle certain amounts of stress; nonetheless, these systems, 

opposite to the antifragile ones, do not improve or get better under stress. 

Although the terminology and context related to antifragility are relatively new, 

underlying concepts, aspects and characteristics of antifragile systems have been discussed by 

several authors.  

 

3 TECHNOLOGICAL AND INNOVATION PARKS 
	

To Vedovello (2006), technological parks act supporting the integration between 

companies and universities, as a mechanism of regional development that stimulates 

competitiveness, generating growth and economic development where they are located. Like 
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Vedovello (2006), many articles in the scientific literature consider technological parks as 

mechanisms that promote innovation and sustained economic development. 

According to the International Association of Science Parks (Schiavone et al, 2014), a 

technological park is considered an organization managed by specialized professionals, formed 

to increase the overall wealth and welfare of the community it belongs to, promoting the 

innovation culture and competitiveness. To achieve these goals, the park foments the flow of 

knowledge between its companies, universities and research and development (R&D) facilities 

and their respective markets. It also fosters the creation and development of knowledge and 

innovation based companies through incubation processes and the creation of spin-offs, 

providing physical spaces in forms of offices and labs and high level services to its companies, 

such as consultancies, IT and human resources services and others. 

Innovation parks, therefore, must possess adequate infrastructure and services to meet 

its innovative companies’ demands and concerns, contributing to their overall competitiveness 

and ultimately, their success. Innovation parks can be understood as systems that promote the 

culture of innovation, competitiveness, and knowledge and technologies sharing (Silva et al, 

2014). 

Durão et al (2005) highlights that the different existent concepts defining technological 

parks share a set of common aspects: be self-sustainable; are linked to universities, R&D 

centers and other high level educational facilities; encourage and support the creation of 

startups through incubation processes; stimulate technological and knowledge transfer; and 

provide an environment for all these aspects to materialize. 

 

4 ANTIFRAGILITY ASSESSMENT AND ANALYSIS MODEL 
DEVELOPMENT METHOD 
	

The proposed study seeks to establish an assessment model regarding the antifragility 

of a technological and innovation parks. The research will use the generic framework 

developed by Johnson and Gheorghe (2013) as a starting point to tailor the assessment and 

analysis model of technological and innovation parks’ antifragility. 

Johnson and Gheorghe (2013) framework	reduces	the	multidimensional	concept	of	

fragility	into	a	two	dimensional,	continuous	interval	scale,	that	helps	the	assessment	of	the	

fragility	of	a	system	of	systems,	measuring	in	one	dimension	the	impact	suffered	by	a	system	

and	its	correspondent	classification	in	terms	of	antifragility	(table	01).	
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Table 01 - Johnson’s and Gheorghe’s antifragility analytical criteria (2013) 

	

The proposed model foresees the building of a questionnaire, coupled with semi 

structured interviews, addressing the complexities involved in innovation parks’ systems and 

management, as well as its readiness and robustness to respond to unpredicted extreme events 

of exogenous and also endogenous nature, comprising Johnson and Gheorghe (2013) analytical 

criteria, to be conducted among the stakeholders of technological innovation parks.  

Next steps include the definition of the questions and structure of the interviews, and 

building an appropriate scale to quantitatively measure the antifragility level regarding each 

antifragility analytical criteria; the establishment of a formula and method of classification of 

innovation parks antifragility level; and the application of the framework in case studies to 

validate the results and consolidate the model. 
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