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Knowledge as a network
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The dynamic aspects of the
network of knowledge

> Knowledge-base lifecycle:

> Emergence of new knowledge types: few connections;
o Maturity: new links and increasing connectivity;

> The network density reflects different phases of the KB lifecycle.

(Saviotti, 2009; Krafft, Quatraro e Saviotti, 2008; 2011)




Proposal

Studying knowledge combination in a network:
> Network structure: which nodes are connected?
° Strength of connections: which relations are more frequent?
> Nodes centrality: which nodes are more important?

The strategy is to

> |dentify the patterns of the search for competences in the
technological knowledge-base;

> Understand the results of knowledge combination;

o Apply this methodology to identify how the search for
competences happens.




Objective

Evaluate the coherence of pieces of knowledge from the
environment related technologies inside the industrial
knowledge base considering:

-Its centrality into the industrial base of knowledge;

-Its relatedness with other pieces of knowledge.




Questions

Environmental technologies (ET) are:

Complex - linked to complex products
Pervasive — linked to a wide set of industries;

Recent — linked to new technological paradigms (renewal energies, bio-production, electric car, ...)

How ET inserts into the industrial bases of knowledge?

What kind of competences involve?

-Central? — associated with competitive advantages or new business
-Background? — associated with complementary assets

-Marginal? - sporadic

As ET are recent, would measures based on frequency capture the real role
of this technologies into the industrial base of knowledge?




Measuring technological coherence
as centrality in a network

Page Rank as a measure of centrality Centrality in a structure (base)
considers: of knowledge

UTKSs (co-ocorrence)

Weights each UTK by the number of links ‘ ‘

that connect it with other UTKs in the
network

Frequency of nodes (UTK) ‘
B
Number of links of one node to other "

Page-Rank ranks (orders) the UTKs in each
base of knowledge

A UTK can have low frequency and still have a strategic position in
network if it is highly connected (Example: B or E)




Measuring technological coherence

- We calculate a Centrality Rank for each industrial base of knowledge CR;

and for the whole industry CRy

- We calculate the above indicator using the PRK values:

_pyy - L_
P;; = u/pj == 0,014

Centrality Rank in the industry

CORE KNOWLEDGE

. BACKGROUND
And instead RTA: KNOWLEDGE - Centrality Rank > 0,014
- Centrality Rank = 0,014 - Centrality Rank > Centrality
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Traditional methodolg
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Comparing methods to reveal the importance of environmental

technologies in the industry base of knowledge

Energy generation through renewable

Fuel of non-
fossil

GHG
emissions
mitigation

(MG

General Environmental Management

Emissions Abatement and

Combustion

Agriculture

Fuel Efficiency in
Transportation (ET)

Energy conservation (EC)

technologies

energy sources (RE)

origin -
Biofuels
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Forestry (AF)
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Thank youl!

Vanessa Avanci
vanessa.avanci@gmail.com
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