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Background

Strategic Environmental Assessment (SEA) has been introduced by Di-
rective 2001/42/CE (Directive) concerning the environmental effects of
plans and programmes with the goal of providing governments with a de-
cision support system to prevent negative consequences before program-
ming and planning instruments are approved. The Directive has been re-
ceipted by member states according to a pattern of acts, schedules and
interpretations (Sadler at al, 2011).

A systematic analysis of SEA literature reveals the emergence of a
complex social, research and development (R&D) network that includes
authors/articles (conceived as nodes) and citations (as edges). In the last
decades, complex network analysis (CNA) has developed as a discipline
that studies artificial and real phenomena disentangling their nature by us-
ing simple measures connected to structure of relations between simple
elements (for a review, see Barabasi and Albert, 2002). Recent acquisitions
in the field of community detection of networks (Fortunato, 2010) provide
analysts with tools able to investigate on clustering structures of networks.
According to some authors (inter alia Calero-Medina and Noyons, 2008;
Ding, 2011; Almind and Ingwersen, 1997; Coulon, 2005), the investigation
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of information networks, including articles and citations, can be a powerful
tool to understand and report state of the art analyses.

Aims, methods en application

The aim of this work is twofold. First, we investigate the SEA state of
the art with a focus on peculiar characteristics, approaches, and method-
ologies in this scientific panorama. Secondly, we describe the R&D net-
work generated by papers and citations with the objective to extract com-
munities of homogeneous papers and pinpoint the most influential and
leading articles.

The case study starts with the scrutiny of the ISI Web of Knowledge
database that records publications drawn from roughly 12,000 international
journals and codifies metadata on authors, keywords, abstract, and refer-
ences. We have constructed a directed network —the SEA complex network
(SEACN)- including 7,662 articles (vertices) and 9,135 citations (edges).
The SEACN is very sparse, having an average degree that corresponds to
1.19 citations per article. The maximum shortest path is of 6.00 while the
average value is 2.90: a signature of a relatively high connectivity, i.e. ca-
pacity to convey information throughout the network.

In figure 1, we have plotted the SEACN, where nodes size is function
of number of connections. Colours are instead set according to a commu-
nity detection analysis that we have performed using the Louvain method
(Blondel et al, 2008). The community detection analysis has partitioned ar-
ticles in 50 clusters. In order to evaluate the goodness of the partition pro-
vided by the Louvain method, we have implemented a number of other
network community detection methods which have provided us with lower
values of modularity compared to that provided by the Louvain algorithm
(0.80). The screening of communities’ composition is currently on going
and regards a number of papers, key issues, and leading papers and it will
be the basis for the construction and comment of a state of the art report.
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Figure 1: Representation of the SEACN. The nodes are coloured
according to their attribution to different clusters.
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