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Abstract
The literature that reflects on the application of Social Network Analysis (SNA) in combi-
nation with other methods is flourishing. However, there is a dearth of studies that compare 
qualitative and quantitative methods to complement structural SNA. This article addresses 
this gap by systematically discussing the advantages and disadvantages relating to the use 
of qualitative text analysis and interviewing as well as quantitative text mining and Natu-
ral Language Processing (NLP) techniques such as word frequency analysis, cluster analy-
sis, topic modeling, and topic classification to understand policy networks. This method-
oriented comparative study features two empirical studies that respectively examine the 
Employment Thematic Network, established under the aegis of the European Commission, 
and the intergovernmental cooperation network set up within the Bologna Process. The 
article compares and discusses the underlying research processes in terms of time, human 
resources, research resources, unobtrusiveness, and effectiveness toward the goal of telling 
meaningful stories about the examined networks in light of specific guiding hypotheses. 
In doing so, the paper nurtures the debate on mixed-methods research on social networks 
amidst the well-known paradigm war between qualitative and quantitative methods in net-
work analysis.

Keywords  Social network analysis · Natural language processing · Text mining · Policy 
networks · Methodology

1  Introduction

The article offers a methodological reflection on combining qualitative and quantitative 
text analysis methods with document-based Social Network Analysis (SNA) to understand 
social networks and, more specifically, policy networks (PNs). It aims to compare two 
different approaches that consist in combining SNA—a quantitative-structural approach 
based on numerical elaborations of relations—with, respectively, qualitative text analysis 
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(including the analysis of semi-structured interview answers)1 and quantitative text mining 
(TM) and Natural Language Processing (NLP) techniques.

Besides constituting a theoretical perspective on actor relations, SNA is a series of for-
mal procedures for examining observable relations between at least two actors and their 
patterns, developed at the intersection of academic disciplines (Fuhse and Mützel 2011). 
The combination of this latter conception of SNA with qualitative and quantitative analysis 
methods for answering research questions about PNs is what the present study is inter-
ested in, aware of the need to develop method-oriented research in light of specific research 
questions and goals (Mason, 2006). SNA research quantifies collected data, analyzes them 
employing measures that synthesize their structural features, and provides graphical rep-
resentations of network relations that enable intuitive and cognitively easy access to the 
underlying network structure. However, per se, formal network analysis leads to descrip-
tions of networks that allow for their exploration, rather than explanation (Fuhse and Müt-
zel 2011; Yousefi Nooraie et al. 2020). For this reason, SNA is normally complemented by 
other methods that aim to put flesh on the sociogram bones (Crossley 2010).

In this article, the author complements SNA with qualitative and quantitative text analy-
sis as representatives of the qualitative and quantitative methods worlds, based on their 
appropriateness for the posed research questions, in light of the undesirability of applying 
all existing qual/quant methods to a specific research object—be it for empirical investi-
gation or methodological reflection—and of a narrower focus on research methods only 
(Hesse-Biber 2015). The study is undertaken in the context of a dearth of literature offer-
ing systematic comparisons of qualitative and quantitative text analysis methods for com-
plementing SNA. In the article, the comparison is applied to the study of PNs, a research 
object in relation to which SNA is more often complemented by qualitative rather than 
quantitative analyses (Zhang et al. 2021).

PNs are defined as patterns of interaction among actors in a policy system or decision-
making process, with relationships such as information exchange or political coordination 
(Henry 2011). This interaction normally takes shape around policy problems and/or pro-
grams (Klijn 1997). The guiding hypothesis in this study is that SNA benefits from being 
complemented with qualitative analysis for a thorough comprehension of PNs as complex 
phenomena that involve a context-sensitive understanding of premises and actors. Hence, 
the article aims to assess whether an SNA complemented with qualitative tools is compara-
tively more apt than an SNA combined with quantitative tools to tell meaningful stories 
about what occurs in networks (Crossley 2010; Yousefi Nooraie et al. 2020). The rationale 
of this hypothesis is that SNA, an approach based on mathematical formulas and auto-
matic graphic visualization (O’Malley and Marsden, 2008), is apt to identify the structure 
of a network, but qualitative methods allow conducting necessary checks upon the bound-
aries of that quantification. The properties highlighted by SNA need to be qualitatively 
investigated for a thorough understanding of networks; at the same time, purely qualitative 
analysis might lack a comprehensive focus on network configuration. Hence, such complex 
study subjects as networks might benefit from an approach that takes the best from both the 
qualitative and quantitative worlds (Mason, 2006).

Quantitative methods are here defined as any means employed to generate or record 
numerical observations of the social world; by contrast, qualitative methods are those 
that generate/record non-numerical and prevalently discursive data (Crossley 2010). 

1  Interviews are normally transcribed, therefore (qualitative) “text analysis” will also refer in this article to 
the analysis of interview answers.
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By complementing SNA with qualitative and quantitative text analysis, the article ana-
lyzes the synergies and shortcomings that characterize the interaction between differ-
ent methodological approaches to studying PNs while nurturing the debate on mixed 
methods amidst the timeless paradigm war between qualitative and quantitative research 
(Alise and Teddlie 2010), which has itself contributed to giving rise to mixed-methods 
research (Bellotti 2016).

This method-oriented article draws upon two empirical studies.
Study 1 (S1; Sect.  3) aims at highlighting the relevance of transnational network 

activities carried out by the Employment Thematic Network (ETN)—established under 
the aegis of the European Commission—to the social public policy cycle in the par-
ticipating European Union (EU) member states (MSs). The hypothesis in S1 is that the 
more MSs engage with their peers in transnational network activities, the more they 
are likely to experience policy learning and change. The concept of policy learning is 
widely debated. Without embarking upon a review of the possible interpretations of 
this concept—which falls outside the scope of this article—policy learning in this study 
is understood as knowledge acquisition and utilization that is functional to better goal 
attainment by governments (Bennett and Howlett 1992). Policy change is in turn under-
stood as a possible consequence of this kind of learning.

Study 2 (S2; Sect. 4) sets out to identify a nexus between transnational cooperation 
and cultural adaption within the context of the Bologna Process, aimed at harmonizing 
aspects of higher education policies across Europe. The hypothesis in S2 is that partici-
pation in cooperation processes triggers progressive, reciprocal cultural adaption, which 
can be visible in the language employed over time in governmental reports. In a network 
like the Bologna Process one, according to sociological neo-institutionalism, the coop-
eration setting can affect actors’ identities, values, and norms (Papadopoulos 2018).

These two cases have been examined as instances of, respectively, qualitative and quan-
titative text analysis combined with SNA, aiming to isolate the contribution given by each 
methodological component and hence treating quantitative and qualitative strands as sepa-
rate (Yousefi Nooraie et  al. 2020). In both S1 and S2, sociogram construction is based 
on values derived from meeting minutes. The choice to employ meeting documentation 
for SNA stems from the centrality of network events for the analysis of social networks, 
based on the assumption that “ordinary aspects in network operation matter” (Papadopou-
los 2018: 431) while noticing that, despite this, not much is made of meetings in public 
policy research. Pal and Spence highlight that “[w]hile social networks can be traced in 
various ways […] they are most evident in ‘events’ that bring together their constituent 
members. An event, such as a conference, a workshop or other meeting, is a focal point 
of network activity” (2020: 92). From a different perspective, assessing the potential and 
limitations of conducting document-based research is particularly important in an era of 
increasing resource scarcity in universities (Schuelke-Leech 2013). Document-based 
research is indeed a relatively inexpensive research method in terms of both financial and 
time resources. Moreover, enhanced transparency and facilitated access to public docu-
ments—made possible by the existence and availability of open archives and online reposi-
tories—allow scholars to easily exploit the potential of document collections.

The article proceeds as follows. Section  2 illustrates the debate on the use of SNA 
with multiple methods. Sections 3 and 4 present two studies where SNA is respectively 
combined with qualitative and quantitative text analysis methods. Section 5 compares the 
two studies and discusses their implications in terms of research time needed, resources 
employed for the study, unobtrusiveness, and effectiveness of the adopted qualitative or 
quantitative methods. Conclusions are drawn in Sect. 6.
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2 � Mixing methods with SNA

A social network can be defined as a set of actors (or nodes) tied by a set or sets of rela-
tions, where nodes can be human beings as well as aggregate social units such as organi-
zations or governments (O’Malley and Marsden 2008). One of the approaches to study-
ing social networks is SNA. SNA is considered a paradigm or perspective, rather than a 
method, which does not aspire to explain social phenomena by itself but requires assump-
tions about how to explain those social phenomena (Marin and Wellman 2014). Examining 
the usage of SNA in combination with other analytical tools and comparing these applica-
tions is hence crucial.

SNA is a quantitative-dominant approach based on mathematical formulas and auto-
mated visualizations (Hollstein 2014), which helps to formalize what might not be visible 
to the naked eye. However, SNA can take different nuances according to the methods inte-
grated into it (Froehlich et al. 2020), for instance for data collection. Moreover, depend-
ing on the methods it is complemented with, this approach can be suitable for the analysis 
of context-sensitive phenomena such as PNs (Drew et  al. 2011). In this regard, over the 
past 20 years, there has been increasing awareness that focusing on either qualitative or 
quantitative methods alone causes researchers to miss important parts of a story (Hollstein 
2014). To be clear, researchers had been employing mixed-methods research for a long 
time before explicit attention was devoted to its methodological implications. When mixed 
methods were recognized as a study object, in a process that has sometimes been referred 
to as “reification” (Hesse-Biber 2015), even the very definition of mixed methods started 
to be discussed. In this regard, most of the related literature sees mixed methods as the 
combination of at least one quantitative tool/approach and one qualitative tool/approach 
(Hendren et al. 2023). Alongside, there are more inclusive approaches that encompass also 
combinations of methods of the same kind (e.g., qualitative-qualitative; Bellotti 2016). In 
this study, the definition of mixed methods is extended to the combination of at least two 
methods regardless of whether they belong to a qualitative or quantitative tradition, pro-
vided that these methods are combined at least at one stage of the research process (Holl-
stein 2014).

The stream of reflexive research that focuses on mixing methods with SNA has devel-
oped over the last 15 years and has had the merit of focusing on the advantages of combin-
ing different types of data and analytical strategies (Bernhard 2018). Quantitative network 
data describe relations, interactions, and structures in numbers, while qualitative network 
data describe network aspects in text form; likewise, quantitative methods of analysis 
describe frequencies, patterns, and/or causal mechanisms in quantitative terms, while qual-
itative methods essentially aim at understanding meaning (Hollstein 2014; Mason, 2006).

While theoretically both quantitative and qualitative methods can validly complement and 
lend value to SNA, most studies focus exclusively on SNA combined with qualitative meth-
ods. This trend is based on the assumed suitability of SNA that combines with qualitative 
tools to address research questions related not only to the formal or structural side of relation-
ships but also to the meaning of interactions or the variability of social relationships (Froe-
hlich et al. 2020). Recently, there has been a flourishing method-oriented debate on the value 
of qualitatively enriched SNA to overcome the limitations of single methods. For instance, 
Bellotti (2016) illustrates the strength of combining SNA visualizations with interviews. In 
this journal, Fuhse (2023) recently noted how most of the methodological discussion on quali-
tatively complemented SNA pivots around interviews. Occasionally, research has undertaken 
integrated analyses of both qualitative and quantitative dimensions (and methods) together 
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with structural ones to analyze networks, although not for comparison purposes (Bidart and 
Cacciuttolo 2013).

Overall, the advantages and disadvantages of combining SNA with other methods have 
been discussed through literature reviews, case studies, and theoretical essays (Crossley 2010). 
Noncomparative reflections have been made, for instance, regarding the value of SNA to 
understand complex PNs (Drew et al. 2011) or identify the role of interest groups in PNs (Var-
one et al. 2017). Other studies have investigated the use of SNA to understand networks of 
(policy) research (rather than practice) (Zhang et al. 2021) or highlighted the value inherent in 
the combination between SNA and Qualitative Comparative Analysis (QCA) (Fischer 2011).

There is hence a dearth of studies that compare SNA-complementary quantitative and 
qualitative methods as adopted to answer research questions on PNs. In trying to fill this 
gap, this article connects streams that have so far barely engaged in systematic dialogue, i.e., 
method-oriented research and research-question-led analysis (Bernhard 2018; Hesse-Biber 
2015). Thus, S1 and S2, which aim to answer social science questions in the public policy and 
administration domain, provide empirical material for a comparative methodological reflec-
tion between qualitative and quantitative methods that combine with SNA, utilizing qualitative 
and quantitative text analysis proxies.

In both single-method and mixed-methods studies, the procedure for collecting informa-
tion on actors and ties based on which to construct SNA sociograms is an aspect that deserves 
attention. Fuhse (2023) notes that most research employs questionnaires and interviews for this 
research step. However, the same author also acknowledges that the data collected thanks to 
these tools is more prone to distortion effects and missing data from non-response, compared 
to process-generated, non-reactive data such as that stemming from written text that does not 
come from individual reports of dyadic ties. This article adopts the latter option in both S1 and 
S2. After collecting data from meeting documents for both studies, sociograms were designed 
using NetDraw, an application with powerful analytical capacity (Williams and Shepherd 
2017). A typical SNA procedure develops in two main steps: first, the researcher identifies the 
nodes (actors) of the social network; second, s/he analyzes the ties (relations) between those 
nodes and the shape of the network. In this article, the analysis returned matrixes that were 
translated into sociograms based on the absence/presence (S1) and frequency (S2) of recipro-
cal relations. Then, S1 was complemented with manual coding of meeting minutes and semi-
structured interviews (Leech 2002) with key network stakeholders to identify hints of causality 
regarding the role of networking activities in policy learning and change in MSs. Analogously, 
S2 has been combined with automated and semiautomated TM and NLP to find hints of recip-
rocal cultural adaption in the language adopted over time by the examined countries.

3 � Combining SNA with qualitative methods

S1 investigates the relevance of the Employment Thematic Network’s (ETN) meeting dis-
cussions to the public policy cycle in the participating EU MSs (Howlett et al. 2016) and, 
more specifically, the role of the network’s activities to policy learning and change in those 
countries. The ETN is a mutual learning PN established under the aegis of the European 
Commission and composed of national authorities with a role in social and labor policies, 
such as social (and labor) policy ministries, public employment services, trade unions, 
NGOs, training institutes, and private companies, from sixteen EU MSs that decided to 
participate. Its members held periodic meetings to share knowledge about their employ-
ment and social policies and pave the way for improvement in these areas. S1’s guiding 
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hypothesis is that the more MSs engage with their peers in transnational network activities, 
the more they are likely to experience policy learning and change.

The structural SNA for S1 looks at the relationships between meeting participants 
within the ETN context, to obtain a picture of their engagement in the network. These rela-
tionships are drawn by examining the network’s meeting minutes (see Appendix). Different 
participants-nodes take on different centrality values depending on the chosen centrality 
measures. The qualitative data regarding the contents shared with meeting attendees have 
been isolated by extensively reading and coding the meeting minutes, paying attention to 
the country that was sharing this content and the countries attending the meeting where the 
content was enunciated. Thanks to this qualitative data collection, in the sociograms, the 
direction of the links, represented by arrows, indicates whether each country was a knowl-
edge contributor, a knowledge receiver, or both. Table 1 shows binary values: ‘1’ stands 
for provided contribution to the other MSs, ‘0’ stands for zero contribution, and the double 
occurrence of ‘1’ in the two boxes representing the relationship between two given MSs 
indicates that the two countries exchanged experiences mutually, hence the twofold direc-
tion of the related arrow. Thus, the matrix (Table 1) and the sociograms based on it (Fig. 1) 
are founded on the intersection between co-attendance data and knowledge provision data 
emerging from the meeting minutes available in the ETN repository. 

When using SNA software for sociogram construction, the most connected nodes are 
pushed to the center and the least connected nodes to the periphery of the network by a 
standard spring-embedding algorithm (Williams and Shepherd 2017). Three centrality 
measures are relevant to S1 in light of the guiding hypothesis: degree centrality, Eigenvec-
tor centrality, and betweenness centrality (summarized in Fig. 1).

In Fig. 1, we note that Belgium is central according to all centrality measures, while the 
centrality of the other countries varies depending on the measure employed. To comple-
ment and make sense of the structural analysis illustrated above, a non-automated qualita-
tive text analysis has been conducted to identify the evidence relatable to the policy cycle. 
This has involved the manual qualitative coding (Hendren et al. 2023) of meeting minutes 
and related material (attached reports and presentations) available in a dedicated European 
Commission repository.2 In this second coding procedure, each meaningful text portion 
has been assigned to a specific policy cycle stage based on its relevance to it (Malandrino 
2020). Finally, to obtain proof of occurred policy change, semi-structured interviews have 
been conducted with (n = 5) key informants from inside the network. This interviewing 
technique has been chosen according to its being “middle ground3 (…) that can provide 
detail, depth, and an insider’s perspective, while at the same time allowing hypothesis test-
ing” (Leech 2002: 665). The key informants are those who responded to an email sent to 
all the network participants for whom it was possible to find a valid email address. The 
interviews have been carried out in English, either orally (using teleconference software4) 
or in writing, based on the interviewee’s preference. Since all interviewees were high-level 
officers or experts and their amount of time was limited, it was decided to opt for a short 
six-question format (see Appendix).

The interviews have made it possible to gain insider knowledge to test (and, eventually, 
disconfirm) S1’s hypothesis. They highlighted how policy learning and change occurred 
especially in two countries with a non-pivotal position within the network: Slovenia and 

2  https://​ec.​europa.​eu/​esf/​trans​natio​nality/ [last accessed 17 May 2020].
3  Between unstructured and structured interviews.
4  Interviews carried out during Covid-19 pandemic.

https://ec.europa.eu/esf/transnationality/
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Lithuania. However, while Slovenia was peripherical according to all centrality measures, 
a visual analysis of the sociograms shows that Lithuania scored fair values in terms of both 
degree centrality (high number of connections) and Eigenvector centrality (proximity to 
nodes with a high number of connections). The interviewing qualitative tool, together with 
contextual investigation enabled by document analysis, also helps to explain why these two 
countries—rather than more central countries such as Belgium or Italy—were loci of major 
policy learning and change. Their relatively recent access to the European Union made 
some shortcomings in employment/social policy emerge and these countries were part 

Fig. 1   Name, function, and visualization of three different centrality measures.  Source: author’s elabora-
tion based on Zhan et al. (2017)
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of the network also to benefit from their peers’ experience with more advanced practices 
(Scoppetta and Aparicio Jodar 2019).

4 � Combining SNA with quantitative methods

S2 relies upon the distinction between groups of European countries characterized by dif-
ferent administrative cultures. Some European countries have a prevalently procedural 
administrative culture, characterized by legalism and proliferation of regulatory measures 
and administrative burden, while other countries are considered managerial or quasi-man-
agerial public administrations, with a greater focus on the efficiency of their action and the 
use of management techniques inspired by the private sector and the New Public Manage-
ment movement (European Commission et al. 2018). In line with sociological neo-institu-
tionalism (cf. Section 1), S2 hypothesizes that participation in a transnational PN triggers 
progressive cultural adaption between these administrative types.

S2 examines the Bologna Process network, where European governments discussed 
higher education policy reforms in an attempt to overcome obstacles to create a European 
Higher Education Area. An SNA has been conducted focusing on key nodes represented by 
three procedural (France, Germany, Italy) and four managerial and quasi-managerial (Fin-
land, Netherlands, Sweden, UK)5 countries. France, Germany, and Italy have been chosen 
for the analysis due to their reciprocal cultural similarities, rooted in Weberian bureaucracy 
and legalistic approach (Kuhlmann 2010). Finland, the Netherlands, Sweden, and the UK 
are instead labeled by the relevant literature as either managerial countries or countries 
shifting away from a legalistic paradigm (European Commission et  al. 2018; Pollitt and 
Bouckaert 2017).

Similarly to S1, the SNA was carried out based on meeting minutes. More specifically, 
in S2, SNA employs the meeting minutes of the Bologna Follow-Up Group (BFUG), i.e. 
the group responsible for overseeing the implementation of the reforms agreed upon by the 
European ministers in charge of higher education. These meetings are attended by repre-
sentatives of government and higher education stakeholders including students, staff, insti-
tutions, businesses, and the European Commission. The SNA output (Fig. 2) illustrates the 
meeting co-attendance frequency between pairs of countries. Graphically, the weighted—
rather than binary– co-attendance variable is rendered through thinner and thicker lines 
(O’Malley and Marsden 2008).

Table 2 shows how the differences found between pairs are neglectable and hence do 
not indicate different patterns of interaction between actors, whether or not these are based 
on cultural affinities (Roth and Cointet 2010). Figure 2 displays a “circle” network where 
actors’ degree, i.e. the number of their direct connections, is constant (O’Malley and Mars-
den, 2008). Since SNA in S2 is conceived to be based on quantitative measurements only, 
a more in-depth analysis—for instance concerning the types of exchanges that occurred 
during the meetings—has been avoided. The trivial value differences also make it futile 
to undertake a correlation analysis. Luckily, the next step (TM and NLP) does not depend 
on the SNA output, which in this case ends up merely illustrating the network struc-
ture and proving the existence of substantial, homogeneous cooperation via the meeting 

5  The UK was still in the EU at the time of adoption of the examined reports.
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co-attendance proxy. In this context, NLP and TM will aim to find out whether this coop-
eration gave rise to change in the report language as a proxy for administrative culture and 
identity.

This structural SNA has been combined with quantitative TM and NLP of the Bolo-
gna Process country reports, which show national progress in implementing recommended 
reforms. TM and NLP refer to techniques based on the use of computer technology to 
analyze text in order to obtain valuable information (Wu et al. 2021). The analyzed coun-
tries have been further selected for the benefit of comparability, as the procedural culture 
is prevalent in Europe and the countries strictly labeled as managerial are only the Neth-
erlands and the UK (European Commission et al. 2018). Hence, for analytical purposes, 
they are complemented by two procedural countries (France and Italy). The four country 
reports are available for the same year series (2003, 2005, 2007, 2009)6 and have been col-
lected from the national sections of the Bologna Process website. The reports have been 

Fig. 2   Sociogram based on BFUG meeting co-attendance

Table 2   BFUG meetings 
co-attendance frequency

FI FR DE IT NL SE UK

FI 21 21 16 21 21 23
FR 21 20 15 20 21 20
DE 21 20 16 21 21 21
IT 16 15 16 16 16 16
NL 21 20 21 16 20 21
SE 21 21 21 16 20 21
UK 23 20 21 16 21 21

6  The implementation reports were published in 2012 and 2015, as well, but due to their changed format, 
which basically resembles that of standard forms and leaves little space for open-ended questions and free 
text, these reports have not been analyzed.
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denoised (Wu et al. 2021) by removing the format standard text,7 preprocessed by deleting 
stopwords and punctuation, and normalized by converting the remaining text to lowercase. 
The clean report text has been quantitatively analyzed to interpret social values and norms. 
To this end, S2 employs both automated and semi-automated quantitative TM and NLP 
techniques, namely word frequency analysis, topic modeling, cluster analysis (with compu-
tation of the Jaccard similarity index), and topic classification based on word vectors.

4.1 � Word frequency analysis

Text analysis techniques based on word frequency are quite common in the social sciences 
(e.g. Bail et  al. 2017). In this study, the words ascribable to procedural and managerial 
administrative culture have been selected from the top 150 words and an inductive query in 
NVivo has aimed to find out the general (non-diachronic) quantity of legalistic and mana-
gerial language in the two groups. The query has been carried out primarily to show that 
the language employed in the reports effectively mirrors the administrative culture and is 
hence a good proxy to assess its leaning toward one type or another. The results are shown 
in Tables 3 and 4. As expected, managerial words prevail in managerial countries and pro-
cedural/legalistic words prevail in procedural countries, thus confirming the aptness of lan-
guage as a proxy for culture. 

4.2 � Topic modeling

To obtain more fine-grained results, the country report series for the examined years 
have been aggregated and inspected by conducting a topic modeling analysis in 
R-4.3.1 based on Latent Dirichlet Allocation (LDA)8 which aims to discover latent top-
ics describing a certain collection of documents (Hollibaugh, 2019; Lossio-Ventura 
et al. 2021). Since S2’s focus is on language as a proxy for culture rather than on the 
main report topic (which concerns higher education), standard English stopwords to 
be removed have been complemented by an ad-hoc list of words identified through 
repeated automated topic modeling exercises and selected to make the cultural element 
emerge. Working on clean text data, LDA topic modeling allows automatically group-
ing key terms by theme (code in Fig. 3). Figure 4 illustrates the plots referring to the 
diachronic evolution of themes in the aggregated procedural and managerial country 
reports, with their respective topic models. The graphical representation reveals a pat-
tern that aligns with the cultural adaptation hypothesis. More specifically, in procedural 
countries (Fig. 4’s first section) the legal “topic” (no.1) is prevalent in the first reporting 
year and comparatively denser than in managerial reports (Fig. 4’s second section). In 
these latter reports, topic identification appears less clear-cut, although hints of mana-
gerial culture can be traced in topic no.3 with words such as “quality” (which however 
often appears in procedural reports, as well), “funding”, “staff”, and “number”. 

7  E.g.: “11.2. Describe any transnational co-operation that contributes to the European dimension in higher 
education”.
8  Employed packages: topicmodels; pdftools; tm; tidytext; ggplot2; dplyr.
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Fig. 3   R code for grouping terms by topic and displaying them on the chart

Fig. 4   Topic models and distribution over time in procedural and managerial reports 9

9  As automatized text preprocessing has been conducted on the (aggregated) original PDF reports, some 
symbols have escaped the cleaning process
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Fig. 5   Cluster analysis of aggre-
gated managerial and procedural 
country reports 10

Table 5   Change in similarity 
between procedural and 
managerial countries’ report 
language over time

Year Jaccard index

2003 0.266466
2005 0.28813
2007 0.315357
2009 0.333989

Table 6   Language change in 
managerial and procedural 
countries (% values)

Year Managerial countries Procedural countries

Procedural 
language

Managerial 
language

Procedural 
language

Managerial 
language

2003 0.77 0.78 0.98 0.79
2005 0.71 0.75 0.95 0.85
2007 0.67 1.00 1.06 0.92
2009 0.68 0.97 1.05 0.65

10  2003_man…” and “2003_proc…” respectively stand for the aggregated managerial and procedural 
country reports for reporting year 2003. The same applies to the other years in the series
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4.3 � Cluster analysis

Complementarily, a cluster analysis (Fig. 5) has been carried out in NVivo and the Jaccard simi-
larity index has been calculated for same-year pairs of report groups (procedural-managerial), 
to assess change in similarity over time. Document clustering is a technique used to analyze text 
automatically. Rather than identifying latent topics, cluster analysis consists in splitting docu-
ments into a certain number of groups based on a similarity measure (Lossio-Ventura et al. 2021). 
The Jaccard index has been preferred to other similarity measures, such as Salton’s cosine, due 
to its suitability to measure broad conceptual overlaps (Leydesdorff 2008). Again, as expected, 
the analysis shows some hints of cultural adaption in the language adopted by the two groups of 
countries over time, as similarity progressively increases (Table 5). This kind of analysis, how-
ever, does not show the direction of change: it does not explain if procedural countries adapted 
to managerial culture or managerial countries adapted to procedural culture. Besides, its output 
might just be a consequence of the very scope of the Bologna Process.

To address this, a complementary diachronic query has been carried out to find per-
centage trends of managerial and procedural language over time in the two groups of 
documents. Table 6 and Fig. 6 show that both procedural and managerial countries might 
have reinforced their styles as proxied by language: managerial and procedural language 
increased, overall, respectively for managerial and procedural countries. However, this 
could be considered a hasty conclusion: the trends are not steady over time and this result 
could be judged as random if not corroborated by further evidence.

4.4 � Topic classification

It might be argued that the inefficiency of some of the above techniques is due to their fully 
automated nature. To address this criticism, a topic classification based on word vectors 
has been conducted to analyze the data. Unlike topic modeling, topic classification is a 
supervised text analysis method that requires labeled training data to classify documents 
(Osnabrügge et al. 2023). Here, training data have been labeled starting from the defini-
tions of managerial and procedural culture (Table 7).

0
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100

120

2003 2005 2007 2009

Managerial terms in managerial countries Managerial terms in procedural countries

Procedural terms in procedural countries Procedural terms in managerial countries

Fig. 6   Change in language in procedural and managerial countries (% values)
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The pre-trained topic classification reveals an interesting result in terms of slight recip-
rocal alignment of (procedural) language and procedural countries’ resistance to the adop-
tion of managerial language (Fig. 7).

Overall, however, the employed quantitative TM and NLP techniques provide contrast-
ing hints that seem to either corroborate or reject the S2 hypothesis. Hence, they alone can 
barely represent valid evidence to test it.

Table 7   Topic relevance in managerial and procedural reports

a  Expressed by a number in the 0-100% range and computed with respect to the top ranked result

Country type Reporting year Topic code Topic(Culture) Absolute relevance Relative 
relevancea

Managerial 2003 200 Managerial 0.76371622832716 100
2003 100 Procedural 0.72239408649603 95

Procedural 2003 100 Procedural 0.71181774349084 100
2003 200 Managerial 0.29312920013586 41

Managerial 2005 100 Procedural 0.71752448453608 100
2005 200 Managerial 0.68636489579114 96

Procedural 2005 100 Procedural 0.71121876370013 100
2005 200 Managerial 0.33448263578157 47

Managerial 2007 200 Managerial 0.78661582474291 100
2007 100 Procedural 0.51852132933845 66

Procedural 2007 100 Procedural 0.71120211492418 100
2007 200 Managerial 0.32930227026205 46

Managerial 2009 100 Procedural 0.71230478087649 100
2009 200 Managerial 0.71000083199562 100

Procedural 2009 100 Procedural 0.7107722323049 100
2009 200 Managerial 0.26547817309187 37
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Fig. 7   Topic classification over time
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5 � Systematic comparison and discussion

Table 8 shows a comparative assessment of the two empirical studies examined in terms 
of time needed for research, human and research resources employed, unobtrusiveness, 
and effectiveness toward the goal of telling meaningful stories about the examined net-
works (Crossley 2010; Yousefi Nooraie et al. 2020), thus evaluating the effectiveness of the 
employed methods also in light of their respective costs. 

The time dimension includes all the preparatory operations needed for each step. For 
instance, interviews in S1 include the time needed to draft the questions, write reach-out 
emails and interact with interviewees to find a suitable time for the interview, as well as the 
time spent for the interview. In this regard, it must be noted that the total amount of time 
needed for interviews can be considerable. This data collection method is hence consid-
ered to be particularly appropriate with small/medium scale networks (Zhang et al. 2021). 
Likewise, the time computed for the TM and NLP techniques employed in S2 includes 
the time needed to preprocess the reports as detailed in the previous section. Overall, S1 
has been almost twice more time-consuming than S2, despite the same amount of time 
allocated to minutes-based SNA. S1 was slightly more demanding in terms of human 
resources, although the 5 key informants were recruited on a voluntary basis and did not 
represent a cost in financial terms. However, if we look at skills, we note how the com-
bination of SNA and TM/NLP techniques requires programming competencies, which 
are currently not as widespread in the social sciences (Bail 2023). In terms of time and 
human resources, both studies are fairly sustainable, with the same researcher carrying out 
the research during an overall limited amount of time (with an 8-h working day, even the 
higher amount—113 h—corresponds to just around 14 working days). This was possible 
thanks to the prevalently document-based nature of both studies. We can however con-
clude, provided that the involved researchers are equipped with the necessary skills at the 
start of the research process, that qualitative research can be slightly more time-consuming, 
especially when relying on non-automated (as is usually the case) data collection and ana-
lytical techniques (Hermans and Thissen, 2009).

A different assessment concerns (other) research resources (than time), which include 
documental material, software, and storage/RAM space. Here we can note that the opera-
tions needed for automated analyses that are at the basis of quantitative methods—such 
as text cleaning and preparation—can be avoided in (manual) qualitative research. This 
applies to studies involving a low-medium number of documents, as computer-assisted 
qualitative procedures can be applied to higher numbers of documents. From a different 
perspective, the public availability of internal documents has been an important asset for 
the study. As mentioned, the meeting minute source was chosen primarily because of its 
aptness to provide first-hand evidence of what happens in the meetings (Papadopoulos 
2018). One significant aspect of both studies is that they leverage a kind of source—meet-
ing minutes—that are as a rule easily accessible for all researchers, at least when concern-
ing public organizations and networks. Under the transnationality umbrella, for instance, 
the European Commission made available meeting minutes and documentation relating to 
nine thematic networks, of which one (the ETN) was analyzed in S1. Likewise, the national 
reports examined in S2 were all made publicly available by the Bologna Process Secre-
tariat. From a different perspective, designing studies that are reasonably economical from 
a resource deployment point of view allows researchers to meet concerns related to the 
increasingly scarce resources in universities (Schuelke-Leech 2013). However, difficul-
ties may arise with document-based SNA. First, this might occur when studying networks 
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whose documentation is not publicly available—e.g., networks made of private actors or 
networks where the topics dealt with are particularly “touchy” (Papadopoulos 2018). Sec-
ond, we cannot assume that the information we collect from available documents will be 
useful for generating a meaningful sociogram, as shown in S2. Third, complications can 
arise due to repository arrangement issues regarding the material to be examined. Dupli-
cates are not unusual in such contexts, while vice versa some documents are not imme-
diately available once one lands on the network repository webpage, so the data collec-
tion process must be accurate in order not to miss relevant information. These difficulties 
stem from the fact that, notwithstanding the access and transparency obligations that public 
organizations must comply with, documents such as meeting minutes are not conceived 
for the main purpose of being read by the general public. They are, after all, internal docu-
ments whose primary aim is not to fulfill informative functions targeted to the outside of 
the network, but rather to ensure the smooth internal functioning of a cooperation forum. 
Despite these difficulties, documental analysis, whether qualitative or quantitative, can help 
optimize the use of resources provided that document access is not prohibitive and that 
the use of qualitative methods can be employed at least at one stage of the analysis—for 
instance in the qualitative coding phase preliminary to SNA as done in S1.

An important point to be considered concerns unobtrusiveness. Unobtrusiveness in 
research can be defined as a kind of interaction with information sources that is socially 
accepted and occurs in a non-distracting way (cf. Webb et al. 1999). This key feature of 
social science research has been ensured in both studies. In principle, both quantitative 
and qualitative text analysis can be unobtrusive. As for interviews, while they imply a nec-
essarily higher degree of perceived obtrusiveness than the analysis of pre-existing docu-
ments, advancement in social science research has produced several precautions that can 
be taken to make interviews as unobtrusive as possible. In S1, no reference was made to 
the personal role of the key stakeholder in knowledge exchange or other network activities, 
interview questions were framed in a very formal, academic way through reference to the 
policy cycle phases—rather than through reference to the adoption of policies by specific 
actors that the interviewees might know personally—and the anonymity policy of the study 
was made well clear to the five key stakeholders from the very beginning of the inter-
viewing process. On the other hand, these steps can be seen as part of a bargain that the 
researcher makes with interviewees to obtain the information they need, which can at times 
undermine data transparency. Overall, interviews are more obtrusive than pure documental 
analysis—whether qualitative or quantitative; however, there are golden rules that can limit 
this drawback of non-documental methods.

A central point to be examined is the effectiveness of the employed methods to tell elo-
quent stories about the examined networks in light of set research hypotheses. The inter-
est in effectiveness stems directly from a pragmatist approach that seeks the best meth-
ods to solve given problems and answer given research questions (Mele and Belardinelli 
2019). The freedom to engage in qualitative reading, interviewing, and coding produces 
important results in this regard. In S1, it allowed an understanding of the relevance of 
network activities to the public policy cycle, tracing the direction of exchanges and find-
ing hints of causation in policy learning and change. This does not mean that qualitative 
research allows coming to definitive conclusions regarding causation, but accessing insider 
knowledge means leveraging already-processed mechanisms that would be hard to trace 
through quantitative text analysis methods (Hermans and Thissen, 2009). Hence, despite 
the increasing sophistication of existing formal quantitative and structural analyses, it can 
be worth relying on qualitative tools and methods to complement SNA in order to grasp 
the context and functioning of networks (Bellotti 2016; Mason, 2006). The analysis of 



	 A. Malandrino 

1 3

structures and connections that constitutes the objective of formal SNA needs indeed to be 
complemented with an active interest for meaning (Fuhse and Mützel 2011), which in S1 is 
achieved through the application of qualitative methods. Substantial qualitative methodo-
logical complements are likely to add nuance and depth to quantitative studies when com-
plex social phenomena are being examined (Hendren et al. 2023), thus helping to answer 
relevant “how” and “why” questions (Mason, 2006) and avoiding reductionist interpreta-
tions of those phenomena (Gilad 2019). This applies to all social science disciplines that 
deal with multifaceted social dynamics regardless of whether the research object is ascrib-
able to the public policy and administration domain.

There is hence a need to reflect on the research goal that mixed-method SNA-qualitative 
research designs can help to achieve. Extending Peshkin’s (1993) classification to mixed-
methods designs, we know that research can aim at description, interpretation, verifica-
tion, or evaluation. Both S1 and S2 fall into the interpretation, verification, and evaluation 
categories, which are respectively about developing explanations, testing the credibility of 
claims, and providing “an examination of policies, practices, and innovations—how they 
are implemented, their impact, and what the process has entailed” (Hendren et al. 2023: 
470). Hence, they do not have a merely descriptive goal, which would be about exploring 
a certain field or object of study. Towards the set research goals, qualitative methods have 
proven to better enable the researcher to get “an ‘understanding’ (in the Weberian sense) 
of the meaning embodied in networks, and the processes of creating, sustaining, and modi-
fying this meaning” (Fuhse and Mützel 2011: 1078). Since in many social science stud-
ies, including the present one, hypothesis testing is precisely functional to achieve a better 
comprehension of mechanisms and dynamics, all in all, qualitative research has proven to 
boost explanatory power (Mason, 2006). Overall, in this article, quantitative NLP and TM 
techniques—both automated and semi-automated ones—have demonstrated their useful-
ness to guide the researcher through the general patterns of text. This makes them perfect 
complements for qualitative analyses. However, quantitative text analysis is less suitable 
as a standalone method if we want to understand networks. Unlike quantitative TM and 
NLP, qualitative text analysis presents the merit of understanding the deep meaning behind 
numbers. Let us take the term “funding” that appears in the topic modeling of manage-
rial reports: we can assume this term indicates a managerial concern for resources, which 
would confirm the embeddedness of the related type of culture in the examined countries’ 
public administration. However, this might remain just a guess without deeper knowledge 
of the network and country context, which can be obtained via qualitative research. A 
strong qualitative component in mixed-method studies that also involve quantitative meth-
ods is indeed likely to gain new perspectives, clarify the context in which the examined 
phenomena take place, and all in all provide a deeper and more nuanced understanding of 
those phenomena (Hendren et  al. 2023). In disciplines that take complex phenomena as 
investigation objects, such as public policy and administration, qualitative research takes 
on this essential function thanks to its information-rich nature as well as the central role of 
the researcher in considering the existing contextual framework and assigning meaning to 
social actors’ experiences (Hesse-Biber, 2015; Mason, 2006). In mixed-methods studies, 
this function is performed provided that the qualitative component’s weight is adequately 
balanced with the quantitative component’s weight, i.e., that none of them play a residual 
role in a study’s design (Hendren et al. 2023).

Qualitative research can occur in the form of qualitative data gathering (e.g., inter-
viewing) and qualitative data analysis (e.g., qualitative coding). At both these stages, it 
can complement SNA to find out which mechanisms are operating in a given network. 
Crossley (2010) distinguishes between five mechanisms to explain why certain actors 
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are more likely to connect: homophily (actors with similar traits), propinquity (actors 
who are geographically proximate to each other), transitivity (actors who share a com-
mon alter), preferential attachment (preference for connection with certain actors), focus 
(actors with an interest in common). Qualitative analysis in S1 highlighted a further 
mechanism, which could be named purpose or function: in our empirical case, actors 
with more advanced employment and social policies take on the function of practice 
disseminators for the benefit of actors with less advanced policies.

From a different perspective, it can be noted that some steps of SNA, such as the 
selection of centrality measures and the translation of numbers into words, also have 
a qualitative taste. While the application of mathematical/statistical techniques and 
the graphical presentation of results make SNA a substantially quantitative approach 
to network study, “subjectivity is an integral aspect of network analysis, manifested in 
the selection of measures to describe connection patterns and actors’ positions (…), in 
the visualization of social structure in graphs, and in translating numbers into words” 
(Yousefi Nooraie et  al. 2020: 110). The same applies to TM and NLP techniques, as 
manifested, e.g., in the inductive selection of relevant words to be detected or in the 
addition of stopwords to make the themes of interest emerge. From this perspective, 
even when applying quantitative methods, the qualitative element that each of these 
techniques involves allows us to get closer to understanding our research object. Anal-
ogously, enriching a quantitative-structural approach such as SNA not only through 
qualitative SNA operations but also through additional qualitative analyses may allow 
researchers to think “outside the box”, creatively and multi-dimensionally (Mason, 
2006) and hence to better answer research questions about complex social phenomena.

Overall, the picture is that of two sustainable studies from the point of view of 
resources. However, if we look at the results, S1 and S2 greatly differ in terms of effec-
tiveness. By employing qualitative methods in combination with SNA, S2 achieves the 
goal of putting flesh upon the bones of aseptic measures (Crossley 2010). This achieve-
ment is precluded in S2, which only relies on automated and semiautomated quantita-
tive text analysis processes. It may be argued that more advanced quantitative methods, 
even beyond text analysis techniques, could perhaps allow a better comprehension of 
the phenomena under study. On one side, it is a matter of scope: this study specifi-
cally focuses on text analysis, as it would be undesirable to apply and review all pos-
sible qualitative and quantitative methods. On the other side, large-n reviewing research 
convincingly shows how more sophisticated methods do not necessarily imply more 
explanatory power (Low-Décarie et al. 2014). All in all, quantitative methods appear to 
respond less promptly to the interpretative function requested of a method that proposes 
to complement an already-quantitative, structural approach such as SNA.

Essentially, methods must be understood and evaluated within the context of the func-
tion they perform in relation to the research object—in this case, PNs. Relationships, 
including in networks, cannot be reduced to the presence/absence (or higher/lower fre-
quency) of ties between actors. These are important aspects but, to understand networks, it 
is necessary to look at two essential elements: the qualitative features of the relationships 
and their context. Paraphrasing Crossley (2010), SNA is about abstracting and isolating 
form from content, which can be analytically useful, but qualitative research is needed to 
look at the content that must necessarily be taken into account if we aim to tell a meaning-
ful story about our network. If, on the contrary, we combine SNA with other quantitative 
methods, we continue abstracting forms—perhaps from different perspectives, as exempli-
fied by similarity analysis in S2—but we might still be missing focus on content.
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6 � Conclusions

This article offers a comparative assessment of qualitative and quantitative text analysis 
methods that complement document-based SNA to achieve a better comprehension of 
PNs. Its contribution is threefold. First, it systematically compares combinations of SNA 
with qualitative and quantitative methods representatives, thus complementing the exist-
ing noncomparative literature on mixed-methods SNA. Second, it employs SNA with net-
work visualization based on text that does not depend on actors’ input, which is only rarely 
employed for sociogram construction (Fuhse 2023). Third, it connects method-oriented 
comparative research to research-question-led analysis, thus avoiding a narrow focus on 
methods only, as recommended in the existing literature (Hesse-Biber 2015). A limitation 
of this study is that it does not allow for a systematic comparison of all possible qualitative 
and quantitative methods, since it focuses in particular on text analysis. Hence, it is essen-
tial to call for more research that compares different qualitative and quantitative approaches 
and methods to answer research questions related to social networks in specific disciplines 
and domains. Moreover, further method-oriented research should be devoted to inves-
tigating ways to integrate quantitative and qualitative methods (not only with SNA) and 
the results of their application, to achieve meaningful combinations of findings obtained 
through different research processes.

Appendix

Analyzed meeting minutes in S1

ETN Meeting, 20–21 April 2016, Brussels.
ETN Meeting, 12–13 July 2016, Rome.
ETN Meeting, 13–14 December 2016, Paris.
ETN Meeting, 19 April 2017, Brussels, and 20 April 2017, Mechelen.
ETN Meeting, 28–29 September 2017, Athens.
Female (Un)Employment and Work-Life Balance: A Conference held back-to-back with 

the meeting of the ESF Employment Thematic Network, 7 March 2018, Trento.
ETN Meeting, 8–9 October 2018, Madrid.
ETN Meeting, 12–13 December 2018, Brussels.
ETN Meeting, 19–20 March 2019, Berlin.
ETN Meeting, 14–15 May 2019, Malta.

Analyzed meeting minutes in S2

Meeting of the Bologna Follow-Up Group Board, Vienna, 25 January 2006.
Meeting of the Bologna Follow-Up Group, Vienna, 6–7 April 2006.
Meeting of the Bologna Follow-Up Group Board, Vienna, 13 June 2006.
Meeting of the Bologna Follow-Up Group, Helsinki, 12–13 October 2006.
Meeting of the Bologna Follow-Up Group Board, Berlin, 23 January 2007.
Meeting of the Bologna Follow-Up Group, Berlin, 5–6 March 2007.
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Meeting of the Bologna Follow-Up Group, Berlin, 17–18 April 2007.
Meeting of the Bologna Follow-Up Group Board, Lisbon, 30–31 August 2007.
Meeting of the Bologna Follow-Up Group, Lisbon, 2–3 October 2007.
Meeting of the Bologna Follow-Up Group Board, Ljubljana, 16 January 2008.
Meeting of the Bologna Follow-Up Group, Brdo, 13–14 March 2008.
Extraordinary meeting of the Bologna Follow-Up Group, Sarajevo, 24–25 June 2008.
Meeting of the Bologna Follow-Up Group, Paris, 14–15 October 2008.
Meeting of the Bologna Follow-Up Group, Prague, 12–13 February 2009.
Meeting of the Bologna Follow-Up Group Board, Ostend, 23 February 2009.
Meeting of the Bologna Follow-Up Group, Stockholm, 28–29 September 2009.
Meeting of the Bologna Follow-Up Group, Brussels, 30 November-1 December 2009.
Meeting of the Bologna Follow-Up Group Board, Madrid, 28 January 2010.
Meeting of the Bologna Follow-Up Group, Madrid, 18–19 February 2010.
Meeting of the Bologna Follow-Up Group, Alden Biesen, 24–25 August 2010.
Meeting of the Bologna Follow-Up Group Board, Andorra, 11 February 2011.
Meeting of the Bologna Follow-Up Group, Gödöllő, Hungary, 17–18 March 2011.
Meeting of the Bologna Follow-Up Group Board, Yerevan, 7 September 2011.
Meeting of the Bologna Follow-Up Group, Cracow, 13–14 October 2011.
Meeting of the Bologna Follow-Up Group Board with Higher Education Researchers, 

Brussels, 16 November 2011.
Meeting of the Bologna Follow-Up Group Board, Copenhagen, 30 November 2011.
Meeting of the Bologna Follow-Up Group, Copenhagen, 18–19 January 2012.
Meeting of the Bologna Follow-Up Group Board, Baku, 21 February 2012.
Meeting of the Bologna Follow-Up Group, Copenhagen, 19–20 March 2012.
Meeting of the Bologna Follow-Up Group Board, Sarajevo, 31 May 2012.
Meeting of the Bologna Follow-Up Group, Nicosia, 28–29 August 2012.
Meeting of the Bologna Follow-Up Group Board, Zagreb, 15 January 2013.
Meeting of the Bologna Follow-Up Group, Dublin, 14–15 March 2013.
Meeting of the Bologna Follow-Up Group Board, Tbilisi, 17 September 2013.
Meeting of the Bologna Follow-Up Group, Vilnius, 7–8 November 2013.

Interview Questionnaire (S1)

1.	  How significant do you think is the impact that the ETN had on national labor and 
social policies in the EU Member States involved:

- Very Significant.
- Significant.
- Moderately Significant.
- Slightly Significant.
- Not Significant.

2.	 Could you provide examples or evidence of how the debates and activities within the 
ETN contributed to changing social and labor policies in one or more EU Member 
States involved? It would be ideal, in particular, if you could provide at least one 
example of the impact of those activities on the agenda setting stage of the domestic 
policy cycle.
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3.	 Could you provide examples or evidence of how the debates and activities within the 
ETN contributed to changing social and labor policies in one or more EU Member States 
involved? It would be ideal, in particular, if you could provide at least one example of 
the impact of those activities on the policy formulation stage of the domestic policy 
cycle.

4.	 Could you provide examples or evidence of how the debates and activities within the 
ETN contributed to changing social and labor policies in one or more EU Member States 
involved? It would be ideal, in particular, if you could provide at least one example of 
the impact of those activities on the policy adoption stage of the domestic policy cycle.

5.	 Could you provide examples or evidence of how the debates and activities within the 
ETN contributed to changing social and labor policies in one or more EU Member States 
involved? It would be ideal, in particular, if you could provide at least one example of 
the impact of those activities on the policy implementation stage of the domestic policy 
cycle.

6.	 Could you provide examples or evidence of how the debates and activities within the 
ETN contributed to changing social and labor policies in one or more EU Member States 
involved? It would be ideal, in particular, if you could provide at least one example of the 
impact of those activities on the policy evaluation stage of the domestic policy cycle.
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