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Vision

Lowering environmental damage (through RGFT/RGSCM) =>
Limiting climate change =>
Limiting extreme weather conditions =>
Limiting disruptions within societies & supply chains

3

The problem
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HOW CAN THIS PROBLEM BE OVERCOME ?
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The theory
The quintuple helix model (Carayannis, Barth & Campbel, 2012)
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The authors
Concept
Quintuple
helix theory

Key researchers that drive this thesis
Carayannis, Barth & Campbell 2012; Carayannis & Campbell, 2010;

EMT

Zhu et al., 2012; Berger et al., 2001; Mol, 2000; Mol, 1995

DIT

Zhu et al., 2012; Hervani et al., 2005; Rodgers, 1962

CAST

Dubey et al., 2015; Govindan et al., 2015; Tian et al., 2014; Zhu & Ruth, 2013; Folke et al.,
2010; Walker et al., 2006; Holling, 1973

INT

Dubey et al., 2015; Govindan et al., 2015; Tian et al., 2014;

ST

Ivanaj et al., 2015; Sarkis et al., 2011; Delmas & Toffel, 2004

Quintuple helix co-creation

Dubey et al., 2015; Govindan et al., 2015; Ivanaj et al., 2015; Fahimnia et al., 2015; Diabat
et al., 2014; Holling, 2001

Resilience as CAST based quintuple helix co- Kamalahmadi & Parast, 2016; Carvalho et al., 2012; Craighead et al., 2007; Christopher &
creation
Peck, 2004
Weather induced disruptions as drivers of
inner eco-innovation engine of co-creation
at the quintuple helix level
Bahadur & Doczi, 2016
Dubey et al., 2015; Govindan et al., 2015; Tian et al., 2014; Acquaye et al., 2014; Koh,
RGFT/RGSCM
2014; Zhu et al., 2012; Walker et al., 2008; Hervani et al., 2005
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BUT EVEN IN A QUINTUPLE HELIX MESOSYSTEM… RGFT/RGSCM
PRACTICES NEED TO BE IMPLEMENTED BOTH INSTITUTIONALY
AND AT THE STAKEHOLDER LEVEL
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Aims
The aim of this research is to propose a quintuple helix framework for the implementation of resilient and
green road freight transportation (RGFT/RGSCM) during natural/weather induced disruptions in South East
Europe by underpinning how institutional interactions can scale-up to mesosystem/stakeholder level.
Research questions:
CRQ1: How can institutional eco-innovations (EMT) diffuse faster via DIT to stakeholder level ?
CRQ2: How does the modernized ecosystem (ST) generate exogenous pressures on institutions (INT) ?
CRQ3: What are the required institutional KPIs to enable stakeholder level co-creation during crises
(CAST) ?
CRQ4: What is the effect of institutional interconnectedness during disruptions (CAST)?
CRQ5: What modelling methods are relevant for quintuple helix contexts ?
CRQ6: How can stochastic externalities be better overcame in CAST environments through ecoinnovations (EMT) ?
CRQ7: How does DIT properly explain the adoption of EMT driven eco-innovations by CAST based
RGFT institutions ?
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Overall process
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The framework
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Systematic review
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The outcome
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The outcome
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The outcome
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The outcome
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Method
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Method
Research claiming for the need for mixed methods research in GSCM/GFT (Faisal, 2016; Dubey et al., 2015; Chouwdhury & Hossan, 2014;
Molina-Azorin & Lopez-Gamero, 2014; O’Rourke, 2014; Golicic & Davis, 2012; Zhu et al., 2012; Seuring, 2011; Psychogios and Priporas, 2007;

Mangan et al., 2004; Creswell, 2003; Christy and Wood, 1999; Goodman, 1999).

Research claiming for the need of mixed methods research in relation to analysing resiliency performance in supply chains with tangency to
RGFT/RGSCM (Hohenstein et al., 2015; Qazi et al., 2015; Kilubi et al., 2015; Tabrizi & Razmi, 2013; Pettit et al., 2013; Cadden et al., 2013).

Research claiming for the need of quantitative based modelling & decision support in GSCM/GFT (Heckmann et al., 2015; Qazi et al., 2015;
Tattichi et al., 2015; Huerta-Barrientos et al., 2015; Seuring, 2013; Wu & Olson, 2008; Craighead et al., 2007; Srivastava et al., 2007; Chan & Chan,

2006; Fleisch & Tellkamp, 2003; Lee et al., 2002; Simchi-Levi, 2000).

Research claiming for the need of mixed methods when analysing systems that include environment, society and cross-system
innovation/practice diffusion – quintuple helix (Soosay & Hyland, 2015; Smith & Rupp, 2015; Sounders et al., 2015; Power & Gruner, 2015; Deacon

et al., 2014; Storer et al., 2014; Soundararajan & Brown, 2014; Iofrida et al., 2014).
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Findings


A weather induced disruption takes places and causes disruption within the society and supply
chain.



In order to recover, presumably one (or more) institution will eco-innovate (emerge a green and
socially friendly solution) to recover – but this requires co-creation with the 5H stakeholders (to
ensure that the solution is proper).



This is usually disruptive innovation and a very limited number of institutions will do this.
Usually the emerged eco-innovation will be based on the smart specialization strategy of the
region/country as usually it is easier to have co-creation on that axis.



Disruptive innovation may come either as an aftermath of a weather induced disruption or
simply as a desire to lead the market (but this is very rare).
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Findings


Then, based on coercive/competition drivers, complemented by the desire to satisfy the
stakeholders, other institutions will adopt that eco-innovation through ecotransformation/modernization (EMT and DIT) – because eco-modern institutions will not cocreate with non eco-modern ones.



Slowly, as more institutions adopt such practices throughout more and more disruptions (and
not only) a stakeholder block that will tacitly impose the utilization of such practices to any
new entrant will be formed (INT and ST) and thus the entire mesosystem will be ecomodernized. Still, this requires true co-creation and raises concerns of isolated stakeholder
groups.
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Outline of session 4

Impact
Extension of academic literature: 5H in RGSCM, the 5 theories,
mixed method research

Industry gained confirmed weather induced disruptions and
strategies to mitigate + a step by step SCEnAT based framework
for the assessment and implementation at the 5H level of
RGFT/RGSCM solutions.
Society and Environment – a step ahead to ensure sustainable
development
5H: through the focus groups – stakeholders were brought
together and the co-creation already started
1 Publication, 13 conferences, and integration in the teaching
material MSc/BSc

Prof. Panos H. Ketikidis, PhD
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Outline of session 4

Limitations
Flexible rigorousness regarding the triangulation process.

Expert sampling in Stage one and Stage three is pertinent to a
certain bias and isolated clustering of the research findings.
The qualitative analysis part in Stage one and Stage three
(following inductive content analysis) is highly biased on the
transcript interpretation capacity of the primary researcher and
may also have led to certain inaccuracies
The overall assumptions of the proposed theoretical framework
are high level and have been developed widely through an
exploratory strategy with very limited confirmation

Prof. Panos H. Ketikidis, PhD
22

Outline of session 4

Next steps
Replicate the methodology utilized by this research on other
quintuple helix mesosystems in order to cross-validate the
findings and build up scientific value for this approach at a
higher granularity level
Provide an answer for the remaining problematic gaps in the
field of EMT, DIT, CAST, INT and ST such as: differentiation
between strong and weak EMT and its impact on
dematerialization vs supramaterialization in a circular economy
context, the role of the environmental flows ideology, the role
of localized interactions, the role of panarchy governance.
Foster/support more 5H co-creations to boost regional
sustainable development as core platform for RGFT/RGSCM
implementation
All 5H actors must become more proactive

Prof. Panos H. Ketikidis, PhD
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Outline of session 4

Thank you !
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