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Extended Abstract: The paper discusses the advantages and pitfalls of dynamic 

network visualization, and empirically illustrates the usefulness of dynamic networks. 

Animations of European trade networks over time are used to gain insights into 

European integration theories. 

The paper argues that dynamic network visualization has distinct advantages. The 

human cognitive system is predisposed to use information about movement to infer 

relations over time. Thus, animations of networks allow an intuitive way to 

communicate patterns of relations and their change over time. Network animations 

let us see what is happening over and above what we can describe using other 

methods. Discrete snapshots can only communicate discrete steps of change, and 

often do not add up to a complete picture of network evolution; the more so as space 

constraints often force researchers to choose a limited set of time points. If 

developed further, animated networks may be a way forward for the network analysis 

community, which is often accused of studying only static relational structures. 

However, animated networks are no panacea. They share problems with static 

network snapshots and pose some new problems. First, replicability must be possible 
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so that network graphs are not only visually helpful but correspond to the standards 

of scientific inquiry. Second, data requirements are high. Third, animating networks 

over time poses new problems of specifying network boundaries, as actors may enter 

or leave the network over time. Fourth, we lack clear standards for assessing the 

quality of network visualizations, and hence, no standards for animations exist. 

Despite these challenges, we think that animating networks over time is a fruitful 

endeavour. We offer some suggestions on how to avoid the pitfalls, and demonstrate 

the usefulness of animated networks. Our empirical example is the European trade 

network from 1962 to 2008. Theory-guided network visualizations of the evolution of 

this trade network allow us to gain new insights about European integration, namely, 

a) the early integration and enlargement steps, and b) the process of eastern 

enlargement. Both are major topics of European integration, and both critically hinge 

on the relation between economic interdependence and political decisions. However, 

most applications only study snapshots of the relation between economic 

interdependence and political integration, and do not use the full leverage of network 

data, but concentrate on dyadic or triadic relations. Our dynamic perspective on the 

evolution of the trade network allows to bring the full leverage of network data to bear 

on these classic theories. Our results cast doubts on Moravcsik´s account of the 

early days of European integration, specifically, Britain´s change of strategy towards 

the EC. Moravcsik´s account of shifting interdependence patterns is not corroborated 

by the networks. On the other hand, established notions about the winners of eastern 

enlargement can be confirmed to a large extent. However, some outliers which defy 

expectations can be identified. 

To produce the animated networks, the paper uses visone CREEN. The paper is 

not meant to discuss the intricacies of the used algorithms, instead, the focus is on 

the problems of applied researchers, on the theory-method-nexus, and the limits of 

the method.  

 

Draft. Comments and ideas very welcome! 

Version: July 29th, 2010. 
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Introduction 

Network analysis is often accused of neglecting the time dimension of networks, 

and of puporting a static worldview (Trezzini 1998, McKelvey 1999, Jansen 2003: 

277). In empirical applications, networks are often studied at only one point in time 

(or a handful of time points) (Marsden and Friedkin 1993: 136, McKelvey 1999: 300). 

Recently, several theoretical and methodological innovations have contributed to 

exploring the temporal dimension of networks. Innovation in data collection 

(Motoyoshi et al. 2002, Choudhury and Pentland 2004), new fields of study (Barabasi 

2002, Powell et al. 2005), and the use of simulation methods (Banks and Carley 

1996) have contributed to an ever-increasing interest in the evolution of networks 

over time. Actor-based approaches (Burk et al. 2007, Snijders et al. 2010) model the 

evolution of networks over time; and empirical applications demonstrate the 

usefulness of these approaches.  

However, a major branch of network analysis – the drawing of network graphs 

(Brandes et al. 1999, Brandes et al. 2006) – still has major problems if a temporal 

dimension is added to the analysis. Often, static pictures are used to illustrate 

networks at single time points. Given the space limitations of paper publications, 

most often a series of snapshots is presented. Thus, it is a major challenge to apply 

the graph-drawing logic of network analysis to network evolution over time. 

This paper suggests some preliminary ideas how to animate network graphs over 

time. Theoretically, the paper suggests a conceptual framework that outlines how we 

can think about the design of animated networks. Methodologically, the paper 

outlines how networks can be animated using visone CREEN.3

As an empirical example, the paper analyzes the evolution of trade networks in the 

European Union. Major theories of European integration critically hinge on the nexus 

between interdependence and integration. However, most studies only present 

snapshots of the relation between economic interdependence and integration, and/or 

 Given that more and 

more journals allow for electronic supplementary material, theory-guided animated 

networks distributed as supplementary material to articles may be a way forward for 

the network analysis community to communicate its results better, and to counter the 

claim that network analysis is overly static. 

                                                 
3 Another option is the use of SONIA (http://www.stanford.edu/group/sonia/) (Moody et al. 2005, 
Bender-deMoll and McFarland 2006) or dynamic pajek (vlado.fmf.uni-lj.si/pub/networks/pajek/). 
However, many analysts will be familiar with visone (www.visone.info). Thus, this working paper 
describes the animation of networks using visone CREEN. 

http://www.visone.info/�
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do not use the full leverage of network data, but concentrate on dyadic or triadic 

relations. Our dynamic perspective on the evolution of the trade network uses the full 

leverage of network data over time to test classic claims about European integration.  

Our results caution against Andrew Moravcsik´s interpretation of Britain´s 

application for EC membership (Moravcsik 1998). His account about the relation 

between shifting trade flows and shifting preferences of the UK is not corroborated by 

the trade networks. Frank Schimmelfennig´s account of Eastern enlargement 

(Schimmelfennig 2001) can be corroborated to a large extent. While some outliers 

defy the predictions about winners of Eastern enlargement, the overall pattern 

corresponds to theoretical predictions. Our empirical application focuses on the 

usefulness of dynamic network analysis for European integration theories, but the 

procedures described are applicable to all kinds of networks. 

The paper is structured as follows. The second section discusses the advantages 

and pitfalls of animated network graphs. The third section demonstrates the 

usefulness of dynamic networks for assessing the veracity of theories of European 

integration. The fourth section concludes. 

 

Promises and pitfalls of dynamic network animations 

The advantages of animated network graphs are straightforward. First, the human 

cognitive system is predisposed to use information about movement to infer relations 

over time (Goldstein 2009: Chapter 8). The visualization of relational information 

allows the communication of complex relationships in an intuitive way (Brandes et al. 

1999, Krempel and Plümper 2003, Brandes et al. 2006). The same holds true for 

animations of networks over time. Data about relations are often hard to 

communicate in an intuitive way, the more so if a) the networks get fairly large and/or 

b) change over time. Animation of networks over time according to clearly defined 

algorithms allows us to communicate data about change in relations over time in a 

way that is visually attractive enough for intuitive understanding, and accurate 

enough for scientific standards (Tufte 1997).  

Second, in many examples of applied research, animated networks may be the 

only way to communicate a large amount of data. Tables of relational data can easily 

consume an enormous amount of space, while the interpretation of the data is less 

than intuitive. This is all the more true, if a time dimension is added. For example, 



 5 

trade between five countries may be displayed in a table, but if the number of 

countries gets larger – or if we want to add a time dimension – tables get unwieldy 

(see, e.g. Mattli (1999: 144)). Graphs depicting specific relations (e.g. exports of 

Germany to Poland over time) necessarily reduce the information contained in the 

data and cannot communicate as much information as animated networks. 

Third, discrete snapshots over time can only communicate discrete steps of 

change, and often do not add up to a clear mental picture of network evolution; the 

more so as space constraints force researchers to choose only a set of time points. 

The choice of time points will always be a matter contention. If researchers are able 

to animate the network evolution and thus show all time points of relevance in a 

smooth animation, critiques of the choice of time points do not apply.4

Fourth, network animations allow us to “to let us see what may be happening over 

and above what we have already described” (Tukey 1972: 293). Thus, animated 

graphs may be used as an explorative instrument to offer a first test of a theoretical 

intuition, or generate theoretical ideas in an inductive way. However, there are no 

panacea solutions how animated networks may be used in a theory-driven way. Our 

paper is a first attempt to outline a framework how we can think about animated 

networks and how we can use them to test theories. 

 

Fifth, animated graphs may be a way forward for the network analysis community 

as a whole. The classical contention is that network analysis is overly static and 

purports a static worldview (Trezzini 1998, McKelvey 1999). A dynamic perspective 

counters this critique and may be a building block in developing and testing dynamic 

theories of network evolution. 

However, there are several pitfalls that threaten the validity and informative value 

of animated networks. Some of these are fundamental pitfalls that apply to static 

network graphs, some of them are specific to dynamic networks. 

The first pitfall is the need to find an intersubjectively replicable way to position the 

nodes. Here, the well-known MDS or spring embedder solutions (Kamada and Kawai 

1989, Baur 2008), or status layouts (Brandes et al. 2001) offer a way to determine 

the coordinates of the network nodes.  

                                                 
4 Admittedly, animations of networks are in effect also a series of snapshots, e.g. a large number of 
yearly networks, the transitions between the years smoothed by graph drawing algorithms. However, 
animations may contain a large number of snapshots, possibly more than can reasonably be 
displayed on paper.  
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The second pitfall is that animated networks over time have high requirements 

concerning the availability of data. Usually, data are collected in discrete waves, and 

the intervals between the survey waves are quite long (Bender-deMoll and 

McFarland 2006). Ideally, we would like a dataset about connections between 

network nodes that corresponds to theoretical reasoning and methodological best 

practice. In our example, trade data are usually collected on a yearly basis. This 

corresponds to established political science methodology in which TSCS regression 

models are often based on yearly data (Beck and Katz 1995, Kittel and Obinger 

2003, Wilson and Butler 2007), and also with the perception of the actors in the field, 

who orient their trade policies on yearly data. However, other kinds of networks may 

require monthly, or even daily data to match the theoretical notions.5

The third pitfall is that network boundaries (Marsden 1990, Wasserman and Faust 

2007: 30-33) may be harder to define if we trace the evolution of networks over time. 

Actors enter and leave the network in the course of time, and it may be hard to 

determine whether to include them or not. Again, theory should guide the decisions.

 

6

The fourth pitfall is banal, but true: A bad network graph does not get better by 

animating it over time. The design principles of static visualizations apply. Sadly, we 

do not have many principles to guide our design decisions. The methodology of 

network visualization may best be characterized as “a set of useful but ad-hoc 

methodologies specific to various problem domains” (Bender-deMoll and McFarland 

2006) Bender-deMoll and McFarland (2006) draw an analogy to cartography. Both 

network graphs and maps substantially reduce the information contained in real-

world relations. Maps reduce distances to a two-dimensional representation, omitting 

the third dimension and a considerable amount of geographical details. Thus, maps 

are always biased and communicate certain information at the expense of other 

information. Through years of experience in cartography, most users have a rather 

intuitive understanding of what maps represent. Social network graphs also reduce 

 

                                                 
5 As Bender-deMoll and McFarland argue, this raises the problem of when ongoing streams of 
interaction start to constitute a network. If the timescale of data is too fine-grained, no networks 
emerge at all. At each discrete time point, only a seemingly random pattern of social interactions takes 
place (e.g., signs of friendship), and only in the long run (that is, over repeated interactions) can we 
talk of social relations like “friendship” (Bender-deMoll and McFarland 2006). Thus, we must theorize 
about the timescale of networks, about the relation between discrete interactions and networks. 
6 We discuss this problem in the analysis section. Consider the following example: we choose to 
display the relations between a country and its three most important trade partners. That is, the 
boundary is set at “the three most important partners”. Who these partners are may change over the 
years. Thus, the network graph changes in a volatile way, while the underlying network changes only 
very slowly. Thus, we must caution against overy simple interpretations of change in network graphs. 
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the information contained in the social relations, without a clear set of standards, only 

a handful of vague guidelines (Brandes et al. 1999). 

We suggest a simple framework to think about the fundamental design decisions 

confronting applied researchers. These decisions apply to static as well as to 

dynamic network graphs.7

First, we must decide on the level of aggregation of the actors in the network. In 

terms of our research example: Do we depict all EU member states and their 

relations or do we aggregate them to larger units (like CEE countries, or old 

members/new members)?

 

8 On the one hand, aggregation means discarding 

information contained in the network data. Taken to an extreme, aggregation means 

completely forgoing one of the advantages of network data, the ability to display a 

large amount of information. On the other hand, depicting all the actors in the 

network sometimes is a) not appropriate for the focus of the theoretical argument and 

b) may render network graphs unreadable.9

Second, we must decide on the edges we want to display. Roughly speaking, this 

decision can be thought of as a dimension ranging from an ego-network (we only 

display the edges connecting one actor with its proximate partners) to all edges in the 

network. The options in between these extremes are plenty. For example, in the case 

of the trade networks, we might decide to depict the three most important trade links, 

or a number of trade links adding up to a certain percentage of exports, or any other 

theoretically guided number of links. Each option has its advantages and 

disadvantages. On the one hand, depicting only an ego-network means discarding 

information and forgoing some of the leverage of network analysis. On the other 

hand, it may a) be more appropriate to the theoretical argument to confine one´s 

graphs to ego networks and b) render the network graphs more readable. 

 Ultimately, our decision to aggregate 

depends on our research question, but we must be aware of the trade-off. 

The third decision concerns the substantive content of the edges. The most 

fundamental question is what kinds of relations to display. In interstate-networks, 

these may inter alia be trade flows, investment flows, or militarized disputes. In 

                                                 
7 We are not concerned with questions of the appropriate algorithms. For these, see for example 
Brandes et al. (1999) or Baur and Schank (2008). 
8 Of course, this consideration also applies to other network studies. In policy network studies, it may 
be appropriate to depict the relations between all actors involved, or aggregate them to categories like 
parties / interest groups / firms. In studies of interpersonal networks, one may consider aggregating 
actors according to their jobs in a firm. 
9 See the empirical section for some examples from applied research. 
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interorganizational networks, these may inter alia be flows of information or money. It 

is beyond the scope of this paper to discuss the intricacies of which data to choose. 

However, even when we have decided on one relation – in our case, trade – open 

questions remain. For example, is it more appropriate to depict absolute trade data, 

or more appropriate to depict percentages? This question can only be answered 

taking into account the research question. But we must note that the ensuing network 

graphs may look very differently and communicate different aspects of reality. 

 

Figure 1: Dimensions of network graphs 

 

In sum, each network graph can be characterized as a combination of these three 

dimensions.10

                                                 
10 Often, the availability of data dictates these choices. However, if data are easily available – as with 
our example of trade data – the problem is how to reduce the abundance of data in a meaningful, 
theory-guided way. 

 By logic of combination, a large number of network graphs are 

possible, combining different decisions about aggregation. The trade-off is always 

between readability / graphic ergonomy on the one hand, and information reduction / 

bias on the other. It is easy to give in to the temptation to use this as an exercise in 

network analysis data-mining, and to simply produce all possible combinations. 

However, we would strongly caution against this. 
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The decision about what to display in the network graphs should be determined by 

theoretical considerations, not by the sheer availability of visualization options. The 

most fundamental theoretical decision that confronts researchers is whether they are 

interested in the properties of the network as a whole (and in the pattern that 

emerges if all relations are taken into account), or in specific aspects of the network. 

In the former case, our advice is simple: display all relations. In the latter case, 

information-reduction might be in order, but should be done in a theory-guided way. 

Presumably, theoretical considerations can only guide our design decisions to a 

certain extent. Theory will not be able to define one appropriate network graph, just 

as it cannot define one correct regression model specification (Kittel and Winner 

2002, Wilson and Butler 2007). However, theoretical considerations can greatly 

narrow down the number of appropriate network graphs and suggest a range of 

graphs that might be theoretically appropriate, and thus avoid extensive data-mining. 

In this way, graph drawing would become more akin to other methods of social 

scientific analysis. Our reasoning which visualization to chose would become more 

transparent to the research community, open to critique and replication efforts. 

The extent of data-reduction and loss of information we are willing to incur also 

depends on our research approach, whether we use a deductive or an inductive 

approach. If we want to use animated networks to test theoretical propositions, we 

can reduce information to a great extent. All information that is not relevant for the 

theoretical proposition can in principle be discarded. However, if our purpose is a 

more inductive study, we should not reduce information to the minimum. 

Furthermore, we often have only weak theoretical propositions in these cases, thus, 

theoretical guidance is much more vague for exploratory studies. 

To summarize, the animation of networks over time offers some distinct 

advantages that make it seem worthwhile to pursue the endeavour. If the pitfalls are 

avoided, and the construction of network graphs is led by theory rather than by 

visualization options, animated networks may offer new insights in the evolution of 

networks, and a convenient way to communicate the results of network studies to the 

(non-network) scientific community, to test established theories, and inductively 

generate new theoretical propositions. 
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Empirical example: Trade networks in the EC/EU 

As an applied example, we present the analysis of two classical claims of 

European integration theory. For each example, we provide a short theoretical 

discussion of the hypotheses, some conceptual considerations on how to use 

dynamic networks to test these claims, and an evaluation of the claims based on the 

dynamic networks. 

 

Example 1: Moravcsik´s analysis of the UK accession attempts 

The first example is Andrew Moravcsik´s analysis of Britain´s decision to abstain 

from the early EC negotiations, and its attempts to join the EC in the 1960s and 

1970s (Moravcsik 1998). The explanation centers on Britain´s trade relations with the 

Commonwealth, the EFTA members, and the EC members. Moravcsik argues that 

the British government rationally calculated the gains from trade with these partners, 

and chose its strategy accordingly (Moravcsik 1998: 123-5). According to 

Moravcsik´s account, Britain abstained from the Treaties of Rome because it did not 

want to compromise its important trade relations with the Commonwealth (Moravcsik 

1998: 125). Instead of a customs union (as the EC), Great Britain preferred a free 

trade area (FTA), which would not have forced it to compromise its Commonwealth 

relations. Thus, the UK co-founded the European Free Trade Association (EFTA) in 

1960. According to Moravcsik, British government and business viewed the EFTA as 

a tool to pressure the EC into negotiations of a free trade deal (Moravcsik 1998: 167). 

However, trade in EC took off and the EFTA was not able to pressure the EC 

because of insufficient trade ties between the members of the two groups. Therefore, 

pressure to join on Britain mounted, and it applied for membership: “the threat of 

exclusion from a Continental trade bloc, the worst conceivable option from Britain´s 

perspective, and the long foreseen and inexorable shift of British exports away from 

the Commonwealth toward Europe, combined to encourage ever greater British 

concessions.” (Moravcsik 1998: 165) According to Moravcsik, political leaders far-

sightedly anticipated this shift in trade, and started appying for EC membership in the 

early 1960s, before this shift in trade actually occurred: “British trade with the 

Commonwealth was not to fall below its trade with Europe until the mid-1960s. 

Macmillan´s move in 1961 was thus well ahead of domestic political economic 

necessity.” (Moravcsik 1998: 165, italics SF) These early application attempts were 

not successful, and Britain´s trade with the EC-6 stagnated by 1964 as  a result of 
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EC discrimination, while trade with the Commonwealth decreased steadily11

Thus, the explanation for Britain´s behaviour during the early days of the EC is 

based on the relative weight of trade with the Commonwealth, the EFTA, and the EC-

6. However, Moravcsik offers little quantitative evidence to support these claims. 

Graphs of network evolution may be able to test the two related hypotheses put 

forward by Moravcsik: 

: “By 

1964, exports to the Six began to stagnate, a trend attributed to EC discrimination. 

[...] Even firms fearing considerable short-term losses [...] recognized the longer-term 

need to overcome exclusion in order to achieve economies of scale. Higher 

agricultural prices and the diversion of Commonwealth trade [...] would be more than 

balanced by an end to European tariff discrimination, greater economies of scale, 

and a rescue from the danger of isolation from the Community.“ (Moravcsik 1998: 

169)  

 

Hypothesis Moravcsik 1: We should be able to discern a clear shift in Britain´s 

trade network from the Commonwealth to the EC-6 in the 1960s. 

Hypothesis Moravcsik 2: The trade between EFTA and EC members was 

insufficient to pressure the EC into negations of a FTA. We should be able to discern 

two separate trade networks consisting of the EFTA and EC member states 

respectively.  

 

Data and overall graph design 

It is obvious that animated networks of trade flows are an appropriate method to 

test these hypotheseses, as the hypotheses make claims about a) network properties 

and positions of the actors and b) the change of network properties over time. 

As the argument is about the relative weight of trade relations, we use trade 

between countries as network data. The source for the trade data is the UN 

ComTrade database (Feenstra et al. 2005).12

                                                 
11 Due to import-substition development strategies and technological development in the 
Commonwealth states. 

 Following the approach of Feenstra et 

al. (2005), we rely on the reports of importers to assess the quantity of trade flows 

12 http://comtrade.un.org 
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(measured in US$, adjusted for inflation). As some countries are poor reporters, we 

use reports by exporters to fill gaps in the data set. 

The size of the edges reflects trade intensity. The relative position of countries as 

importers or exporters can be elucidated from the shape of their node symbols – the 

width of the node reflects the amount of exports, whereas the height of the nodes 

reflects the amount of imports (following Thurner and Binder (2009) (see Figure 2).  

The color of the nodes reflects the membership of the country in either the EC or the 

EFTA. Great Britain and the Commonwealth are marked separately in red. The 

edges are marked in grey for trade with Great Britain and black otherwise. The 

positioning of the nodes is according to an MDS solution (Baur and Schank 2008). 

 

 

 

 

 

 

 

 

 

 
Figure 2: Legend for the network graphs testing the Moravcsik hypotheses 

 

Analysis: Commonwealth vs. EFTA vs. EC 

To test the hypotheses we need to think about the network graphs that most 

directly reflect the hypothesized relations. The theoretical part outlined three criteria 

which can be used to find the most appropriate network graph. First, we must decide 

on the level of aggregation of the actors in the network. Second, we have to decide 

which edges we want to display. Third, we have to decide on the substantive content 

of the edges.  

 The first two decisions pose a trade-off between the amount of information and 

the readability of the network graph. The complete trade network would include all 

Commonwealth countries as well as all EC and EFTA members up to 1985. 
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Following standard definitions (General Agreement on Tariffs and Trade (GATT) 

1958),  the Commonwealth is defined as the British Commonwealth plus Hong Kong, 

Pakistan and South Africa, and contains 49 countries. Since many of them are 

insignificant trading powers for which data is difficult to obtain, only the largest 29 

countries (which account for 97 per cent of the Commonwealth trade (Anderson and 

Norheim 1993)) are included in our analysis. Together with the seven EFTA 

members (the founding members: Denmark, Norway, Austria, Portugal, Sweden, 

Switzerland and Great Britain plus Finland (1961) and Iceland (1970)), and the seven 

EC members (the six founding members plus Ireland; Great Britain and Denmark are 

already counted as EFTA members) the trade network contains 43 countries. As 

virtually every state has trade connections with every other state, displaying all nodes 

and trade ties would not allow us to gain any insights. Therefore we need to reduce 

the amount of information included in the network graph. To avoid the allegation of 

data mining or arbitrariness, the decisions about the reduction of information have to 

be guided by theory.  

 Concerning the number of actors we are facing to options: We can a) drop 

actors from the network or we can be b) aggregate actors to larger units. Both 

choices imply a reduction of information, with simply dropping actors from the 

network constituting a larger loss of information than the aggregation of actors. The 

first choice therefore should be the aggregation of actors. Moravcsik´s account of 

accession focuses on Britain´s trade relations with the Commonwealth and the EFTA 

countries on the one hand and their trade relations to the EC countries on the other 

hand. Furthermore, he argues that EFTA was not able to pressure the EC into 

negotiations on a free trade agreement. Thus, the two groups of countries should 

form isolated groupings, with a high level of intra-group trade, and only little inter-

group trade. Hence, aggregating all members of a trading bloc and only displaying 

the three blocs does not constitute an efficient solution to our problem. A second 

option would be to aggregate only the members of the Commonwealth. This implies 

loosing information about the trade ties to specific Commonwealth countries. 

Moravcsik´s argument does not hinge on British trade relations to single 

Commonwealth countries, or on trade relation between these countries, or between 

them and other European countries. Hence, aggregating the Commonwealth 

countries and only displaying them as a single Commonwealth bloc seems a 

theoretically well justified solution which imposes only little loss of information, while 

reducing the complexity of the resulting network graph substantially. A further 
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reduction of the nodes is not necessary. As outlined above, reducing the number of 

nodes is just one way to increase the readability of our network graphs. 

The next decision is about which edges to display. There are three possible 

solutions to this problem: a) displaying all edges b) displaying only a certain number 

of edges and c) to display an ego-network. Recalling Moravcsik´s argument, 

displaying an ego network of the United Kingdom could be an appropriate way to test 

the first hypotheses. However, as in the case of full aggregation above, it would 

preclude the testing of the second hypotheses. Therefore drawing an ego network 

would not serve our interests. With an ego network not being a satisfying option, the 

next option would be to draw a network graph which includes all 240 trade ties13. 

This will produce a network graph that is not easily readable, and risks blurring the 

information we are interested in. Thus, we face the decision which trade ties to drop. 

Moravcsik claims that the shift of the British policies towards the EC was induced by 

the changing importance of British trade relations to the Commonwealth in 

comparison to British trade relations to the EC. Both groups of countries – the 

Commonwealth as well as the EC – should therefore rank high among the British 

trading partners. Additionally, the EFTA countries should rank high among the trade 

partners of the EC countries if they are to be able to pressure the EC into FTA 

negotiations. Drawing a network which includes only the top three or five export 

partners of every country is therefore well suited to test the theoretical arguments.14

After having discussed the possible configuration of nodes and edges we have to 

decide the content of the edges. Having decided to use trade data, we still face two 

options: Displaying absolute value of trade, or displaying trade shares. By displaying 

the absolute trade values, we can easily see who the most import actors are, and 

who is of only minor importance. However, we loose information about the relative 

importance of trade flows for the countries. This is a major problem if the networks 

consist of countries with highly unequal trade powers. A trade flow might be small 

compared to other trade flows in the network, but nevertheless be an important trade 

flow for a country when seen as a proportion of its overall trade. The same logic 

 

                                                 
13 The network has 16 nodes. Every country trades with every other country, which results in 240 ties.  
14 The decision between a network that contains the top five trading partner or one that contains the 
top three trading partner cannot be made from a purely theoretical point of view. However, theory can 
also guide us here. Displaying five rather than three partners for each country reduces the readability 
of the resulting network graph, but may imply a loss of information. A good way to check for this is to 
calculate the trade share of the top three/five partners. In case the top three export destinations of a 
country already account for more than half of its exports, and trading partner number four and five do 
not increase the cumulative share considerably, one may opt for a network that includes only the top 
three partners. However, this has to be checked empirically for every network across time. 
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applies vice versa for a large trade flow. By displaying the relative proportions of 

trade we can avoid this problem. The trade ties are proportional to the importance 

that connection has for the country of origin. However, we lose the information about 

the importance of that connection for the recipient country.15

To sum up, theoretical reflections can guide our decision about the reduction of 

information. The decision which nodes to display and about the substantial content of 

the edges could be made by considering the nature of the theoretical argument. 

However, the theoretical reflections do not determine only one possible network 

graph. In our case, they can not give guidance on the number of edges one should 

display. However, as described above, with the empirical data at hand, our decisions 

can be based on theory-informed empirical analysis.  

 Since Moravcsik´s 

Argument is based on the relative importance of the Commonwealth, the EC and the 

EFTA countries as export markets for the United Kingdom and the importance of the 

EFA countries for the EC countries we decide to display the relative proportions of 

trade. Thereby, one can easily see the importance of the single trade partners.  

 A trade network which includes only the top three trading links for each 

country offers good readability, and can be preferred if it does not induce too much 

bias. The calculation of the cumulative trade shares of Great Britain´s trade partners 

shows that the top three export partners account for more than 50 per cent of Great 

Britain´s exports in each year during the period from 1962 to 1985. From 1962 to 

1981, the Commonwealth is Britain´s most important export partner. From 1981 to 

1985 it ranks second in the list. Thus, displaying only the top three export partners is 

a well justified solution in order to analyze the shifting importance of the 

Commonwealth compared to Britain´s European trade partners. The same applies for 

the EC countries. Their trade in the period from 1962 to 1985 is still highly 

concentrated, and the top 3 export markets in most of the cases account for more 

than half of their trade.  

According to our theoretical considerations and a preliminary analysis of the 

cumulative trade share of the included countries, the network graph best suited to 

test Moravcsik´s hypotheses is a graph which includes all EC and EFTA countries as 

single nodes, and the Commonwealth countries as a trade bloc. The substantial 

content of the edges is the relative proportions of trade, and only the three most 

                                                 
15 The solution would be to display two network graphs: one displaying the importance of the trade 
flows for the exporter, one displaying the importance of the trade flows for the importer. 



 16 

important trade partners per country are shown. Since Moravcsik argues that the shift 

in the British trade pattern occurred well before Britain´s EC accession we start our 

analysis in 1962, which is the first year for which we have data.16

According to Moravcsik´s argument, we should see a clear shift in the British trade 

pattern away from the Commonwealth to the EC-6 in the 1960s. This hypothesis 

cannot be supported by our network data.

 To assess how the 

British trade pattern developed once Britain entered the EC we continue with the 

analysis until 1985.  

17 Figure 4  As  shows, at the beginning of 

the 1960s, Great Britain´s Commonwealth trade was by far its most important trade 

relation. During the 1960s, the importance is declining, but Commonwealth trade 

remains the single most important trade connection. Furthermore, as one can see 

from Figure 5, the UK trades extensively with its northern EFTA partners and is not 

integrated in the EC´s trade network. The importance of the EC countries for Great 

Britain increases with the accession to the EC in 1973. However, the UK does not 

fully integrate into the EC´s trade network until the end of the 1970s. By the end of 

our timeframe in 1985, the UK ´s “special relation” to the Commonwealth has 

declined significantly, and Great Britain is extensively involved in the European trade 

network (Figure 6). 

The data presented here cautions against Moravcsik´s account of Great Britains 

EC accession. Hypothesis 1 which stated that a shift in Great Britain´s trade pattern 

preceded their accession to the EC is not supported by the data. Much to the 

contrary, one could argue that the British were not integrated well into the EC’s trade 

network until the end of the 1970s and that their trade relations to the Commonwealth 

only decreased sharply after their accession to the EC. Moravcsik’s argument that 

the British anticipated the decline of their trade relations to the Commonwealth and 

the increasing importance of their trade with the EC also also needs further 

qualification. By the end of our analysis in 1985, the Commonwealth was still the 

second largest trade partner of the UK, and it was not until 1981 that the 

Commonwealth lost its position as Great Britain’s most important trade partner. 

Furthermore, one can see in the network graphs (Animation 1) that British relations to 

the Commonwealth gave them a unique position in Europe. None of the other 

European countries had trade relation of a similar importance to the Commonwealth. 

                                                 
16 We plan to extend the analysis to include earlier time points using historical trade data (Gleditsch 
2002). 
17 Network snapshots can be found in the appendix. 
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Thereby the decision whether or not to join the EC constituted an important trade-off 

for Britain. The argument that Britain anticipated the growing importance of their 

trade with the EC is further weakened by the position of Great Britain in the overall 

EC-EFTA trade network. Trade relations to the EC are only intensifying after the 

British accession. Before the accession the UK was positioned between the EC and 

the EFTA network, with a special relation to the Commonwealth (Animation 1).  After 

the British accession to the EC, the importance of the trade relations to the 

Commonwealth decreased more rapidly. In the trade network the Commonwealth is 

drifting away from Great Britain. By the end of the 1970s, the Commonwealth is 

occupying an outlier position and Great Britain has moved closer to the center of the 

EC trade network.  

The second hypothesis can be supported by our network data. The fact that the 

EFTA was il-equipped to pressure the EC into negotiations for a free trade area can 

be explained by the structure of the overall trade network. By the end of the 1960s 

and in the years up to Britain’s EC accession we can discern a well-integrated EC 

trade network (the deep blue countries) and a rather unconnected EFTA trade 

network (the light blue countries). Austria and Switzerland are not well integrated into 

the EFTA network. Austria’s top three partners are its neighbors Germany, 

Switzerland and Italy. Switzerland’s top three partners are France, Germany and 

Great Britain. Hence, in both countries the intra-EFTA trade is outweighed by their 

extra-EFTA trade. The northern countries Norway, Denmark, Sweden, and Finland 

are better integrated into the EFTA network, since their northern neighbours, as well 

as Great Britain, are important trade partners for them. However, the EFTA countries 

do not constitute important trade partners for the EC countries. Trade connections 

between the two groups almost exclusively run in the other direction, i.e. EC member 

states constituting important markets for EFTA countries. Hence, the EFTA had no 

potential to pressure the EC into negotiating a European wide free trade area.  

This analysis also shows one of the advantages of network graphs. They do not 

only contain information about the relative importance of Great Britain’s trade with the 

Commonwealth compared to its trade with the EC, but also display the overall pattern 

of the trade network and the British position therein. By showing that Great Britain did 

not integrate well into the European trade network until their accession to the EC we 

get a good intuition about Britain´s trade patterns, and have a vantage point for 

further analysis.   
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Click on graph to see animation. 
 

Animation 1: Great Britain's trade relations 1962-1985.  
 
 

Example 2: Schimmelfennig´s analysis of Eastern enlargement 

The second empirical example is the Eastern enlargement of the EU. According to 

Schimmelfennig (2001: 50), one major element of explanation (though not the whole 

explanation) of member states´ preferences concerning enlargement is their 

economic interdependence with the prospective new members: “We can [...] assume 

that those countries that are closest to, and most highly involved in, the Central and 

Eastern European economies will also gain most from the membership of these 

countries (for example, through the further opening of markets and the better 

protection of their economic assets in the region).” (Schimmelfennig 2001: 50)18

                                                 
18 The second element of explanation is the use of shared norms to shame the brakemen that vetoed 
enlargement (Schimmelfennig 2003). 

 

Thus, the countries bordering on the Central and Eastern European countries 

(CEECs) should a) be economically closer connected to these new members, and b) 

be the largest “winners” of the enlargement process (see also Sjursen (2002: 497-8) 

or Baldwin et al. (1997)). Put simply, if we approach the problem in a liberal-
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intergovernmentalist manner, of the three largest member states Germany, France, 

and UK, Germany should be the largest economic winner of enlargement (Baldwin et 

al. 1997). However, the same logic should also hold for medium-sized member 

states. That is, Finland or Austria should gain more from enlargement than Belgium 

or the Netherlands. Ultimately, two hypotheses may be formulated on the basis of the 

Schimmelfennig argument: 

Hypothesis Schimmelfennig 1: We should observe that the member states 

bordering on the CEECs had significantly more trade with the CEECs than the other 

member states before the enlargement.  

Hypothesis Schimmelfennig 2: The member states bordering on the CEECs 

should be the largest winners of Eastern enlargement. 

Summarizing the preferences, Schimmelfennig (2003: 166) arranges the old 

member states in a 2*2 table according to whether they were drivers or brakemen of 

enlargement and whether they prefered limited or inclusive enlargement (Table 1). 

 

 Limited Enlargement Inclusive Enlargement 

Drivers Austria, Finland, Germany Britain, Denmark, Sweden 

Brakemen Belgium, Luxembourg, 

Netherlands. 

France, Greece, Ireland, Italy, 

Portugal, Spain 

 

Table 1: Member state enlargement preferences (Schimmelfennig 2003: 166) 
 

Again, animated networks of trade flows seem an appropriate method to test these 

hypotheseses, as the hypotheses make claims about a) network properties of the 

actors and b) the change of network properties over time.  

 

Data and overall graph design 

Data and overall graph design are very similar to the graphs testing the Moravcsik 

hypotheses. Again, inflation-adjusted trade data are used. The width of the edges 

reflects the intensity of the trade flow. The width of the node reflects the amount of 

exports, whereas the height of the nodes reflects the amount of imports. The color of 

the nodes reflects the status of a country as an old or a new member state (Figure 3). 
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New member states are dark blue; old member states are light blue. Additionally, we 

experiment with a color-coding, in which old member states are colour-coded 

according to their preferences in the Schimmelfennig theory (see Table 1): 

Limited/drivers are dark green, inclusive/drivers light green, limited/brakemen are 

dark red, inclusive/brakemen are light red. The positioning of the nodes is according 

to an MDS solution. 

 

 

 

 

 

 

Figure 3: Legend for the network graphs testing the Schimmelfennig hypothesis 
 

Analysis: Who profits from Eastern enlargement? 

The crucial question is which kind of network graphs are suited to test these 

propositions. In the theoretical part, we have outlined three criteria that help us think 

about the choices confronting the network analyst. First, the level of aggregation of 

the actors in the network. Second, the edges we want to display. Third, the 

substantive content of the edges (in our case: absolute or relative trade values). 

The first two questions concern the level of aggregation of the actors in the 

network and the number of ties we want to display. As we have 15 old member 

states and 12 new member states, the total number of nodes would be 27. Bearing in 

mind that virtually every state trades with every other state, the number of edges 

ensuing in this network would be rather large and result in a network containing a 

large, but extremely cluttered amount of information. Thus, displaying all countries 

and all trade ties seems to be out of the question. We need to a) aggregate actors 

and/or b) drop actors and/or c) reduce the number of ties. We can imagine the 

analytical task as an exercise in information reduction. Displaying the whole network 

will not allow us to discern the relevant information, and the question is: which 

information do we retain and which do we drop? And which biases and trade-offs do 

we introduce with which reductions? Theory should and can guide our choices. 

Concerning a) the aggregation of actors, the argument is that different old member 

New member state Old member states 

im
po

rts
 

exports 
trade flows 
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countries profit differently from Eastern enlargement. Thus, aggregation seems 

theoretically sensible only on the side of the CEE countries, otherwise we would not 

be able to discern the features of theoretical interest. The problem is that aggregation 

always means the loss of information about specific countries. Concerning b) the 

dropping of actors, the theoretical argument would suggest that we may drop 

countries on the side of the old as well as on the side of the new member countries. 

However, in order to ensure a structured and focused comparison, we should retain 

sets of states that are roughly comparable on attributes like size and economic 

power. Thus, we might think of displaying the trade networks of Germany, the UK 

and France with the CEE countries or the trade networks of the Netherlands, Austria, 

Sweden and Finland with the CEE countries. Concerning c) the dropping of ties, we 

might think in three directions. A plausible course of action would be to draw ego 

networks of trade for the most important EU countries and compare them cross-

sectionally and over time (e.g. compare the evolution of the ego network of France 

with that of Germany and the UK). However, we would need to draw separate ego 

networks, and compare different network graphs. A more information-efficient way 

would be to stick with the aggregation of actors, or the dropping of actors and try to 

display all the information in one graph. A second plausible course of action would be 

to keep a large number of actors and to abstain from aggregation, but to display only 

a selected number of ties, e.g. only the three most important trade partners. 

However, cutpoint may risk the accusation of arbitrary information reduction. Why 

three and not four?19

The third question concerns the substantive content of the edges. Here, no a priori 

decision can be made. The Schimmelfennig argument may refer to the absolute 

value of trade as well as to the relative proportion of trade. Thus, it may mean that 

bordering member states have more trade in absolute terms with CEE countries than 

non-bordering member states, or that bordering member states have higher 

proportions of their trade with CEE countries than non-bordering member states (and 

the same argument holds for the further development of these trade relations). We 

decide to use absolute values. 

 A third option is to focus on the relations specifically theorized 

by Schimmelfennig, namely the trade relations between the old and the new member 

states. Following this line of reasoning, dropping the intra-regional relations between 

the old member states and between the new member states does not risk omitting 

important information, as the hypothesis does not say anything about these relations. 

                                                 
19 However, see the analysis of the Moravcsik thesis for an empirically driven justification for cutpoints. 
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An additional point that has to be given due consideration is the appropriate time 

frame. This problem is not confined to (dynamic) network analysis, but applies to all 

kinds of empirical work. For our case, an appropriate time frame is from 1985 to 

2008, reflecting the whole transition and accession period (and well before). 

Thus, the theoretical reflections do not prescribe a certain network graph, but they 

suggest rough boundaries for network construction. To test the Eastern enlargement 

thesis, the following networks may be of interest: 

1. A network of all countries, but only the three most important trade links 

(reduction of ties) 

2. A network of selected old member countries with all new members (reduction 

of actors) 

3. A network of all countries, but only the relations between the old and the new 

member states (reduction of ties) 

The first network animation shows the trade network in the EU from 1980 to 2008 

with all countries20

The problems of this approach are obvious. The reduction of trade ties to the three 

most important export links not surprisingly shows that trade between the old 

member states dominates the trade relations in the EU. This trade overshadows the 

trade between old and new member states. However, this is not the argument we 

want to test. The Schimmelfennig thesis does not say anything about the relative 

weight of trade between the old member states compared to trade with new member 

states. Instead, the argument is that different old member states profit differently from 

eastern enlargement (while the trade between the old member states may continue 

to dominate trade relations). Thus, the information reduction leads to a depiction that 

lacks the information we are interested in. 

 but a reduced number of ties. The network only displays the three 

most important export links.  

The second approach is to reduce the number of nodes, but not the number of 

ties. Following a liberal-intergovernmentalist approach, we chose to display only the 

three major old member states France, UK and Germany, and their trade relations 

with each other and with the new member states. 

                                                 
20 Malta and Cyprus omitted as they do not specifically pertain to the Eastern enlargement argument. 
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This second visualization approach is better suited to our purpose than the first 

one. Substantially, it hints at the fact that the Schimmelfennig thesis can be 

supported by our network data. We see quite clearly that Germany is a major winner 

of eastern enlargement. The trade ties between Germany and Poland, Hungary and 

the Czech Republic expand constantly after the fall of the iron curtain, and virtually 

explode after the first enlargement round. However, there are drawbacks to this  

 

 

 

 

 

 

 

 

 

 

 

 

Click on graph to see animation. 
 

Animation 2: EU Eastern Enlargement 1985-2008.  
 

visualization. We have gained readibility by dropping a large number of old member 

states, but we have lost information about all these old member states. The 

Schimmelfennig argument should not only apply to the large member states (i.e. 

Germany profiting more from eastern enlargement than the UK), but also to small 

and medium member states (i.e. Austria profiting more than the Netherlands or 

Finland more than Ireland). Additionally, the graph still displays the trade between the 

old member states, which is not relevant for the argument. We could remedy the first 

problem by drawing a second animation containing, e.g. Finland, the Netherlands, 

Austria and Ireland instead of the big three. However, we still would have to compare 

different network graphs. Ideally, we have all the information of relevance in one 

graph. 
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Click on graph to see animation. 
 

Animation 3: EU eastern enlargement 1985-2008: GER FRA UK and new member states 
 

The third visualization approach reduces the number of ties, but not the number of 

nodes. All the trade between the old member states and between the new member 

states is left out of the graph. Thus, this visualization approach most clearly reflects 

the scope of the theoretical argument. It is about the relations between the new and 

the old member states, and not about intra-regional relations between old and old or 

new and new member states. 

This visualization approach delivers by far the best results. The choice of ties and 

actors corresponds to the theoretical argument, no information that is vital to the 

argument is lost. Additionally, we do not need to compare different visualizations. All 

the information is contained in one animation. We can, e.g., see that in the 1990s 

Germany is more involved in trade with the CEE countries than France or the UK. 

The same goes for Austria, which trades more with the CEE countries than other 

comparable economies like the Netherlands or Belgium. The eastern enlargement 
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widens this gap. Germany and Austria are among the largest winners of eastern 

enlargement in terms of trade. 

A fourth visualization approach could aggregate the new member states into one 

bloc. However, this would again reduce information – we would lose the information 

about the relative strength of trade ties to different partners in the CEE countries. As 

the previous animation approach produced very satisfactory results concerning 

readibility, a further reduction of information does not seem necessary and we 

abstain from aggregating the CEE countries. 

Substantially, an inspection of the evolution of trade networks in the European 

Union from 1980 to 2008 largely corroborates Schimmelfennig´s argument that the 

bordering countries profited from Eastern enlargement. Well before enlargement, 

they had close trade ties to the CEECs, and these trade ties became even closer 

with the enlargement. Our animation displays information about economic 

interdependence between the old and the new member states of the EU, similar to 

Schimmelfennig (2001: 51), but additionally adds a time dimension. Thus, we can 

test whether the preferences for enlargement based on economic interdependence 

are not only supported by snapshot data, or aggregated data at the time of accession 

negotiations, but are also corroborated by the development of economic 

interdependence over time. Early estimates about the winners of eastern 

enlargement (Baldwin et al. 1997) can be corroborated, as Germany is indeed the 

largest winner of eastern enlargement concerning expansion of trade. To a similar 

extent, the list of countries that did not profit from eastern enlargement can be 

corroborated. Ireland, Spain, Portugal, Luxembourg and Greece did not profit from 

eastern enlargement in terms of trade expansion. However, some outlier cases may 

be discerned. Finland and Denmark were drivers of enlargement. Their pattern of 

trade expansion does not fit well with the idea that they could be winners of the 

enlargement. Additionally, it is not entirely clear, why Italy is classified as a 

brakeman. On the basis of its economic ties with the CEECs, we would have 

expected it to be a driver (Giovannetti and Luchetti 2008). Thus, the animated 

networks are able to discern outliers and offer vantage points for further research, 

similarly to outlier analysis in regression analysis and nested designs (Lieberman 

2005). 
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Click on graph to see animation. 
 

Animation 4: EU eastern enlargement 1985-2008: Only trade between old and new members  
 

Going beyond the thesis, an inspection of the network animations suggest further 

venues of research. An first way forward could be to assess not only old member 

states concerning enlargement, but preferences which new members they want in. 

For example Wallace and Sedelmeier (2000: 446) claim that Germany preferred to 

include only Poland, the Czech Republic and Hungary in the accession negotiations. 

Our trade networks show that this corresponds exactly to the trade preferences of 

Germany. Looking forward, a second vantage point for further reearch would be to 

add the current enlargement candidates (Croatia, Macedonia, Iceland and Turkey) 

and depict their economic interdependence with the member states. We could then 

derive hypotheses about preferences concerning enlargement (which of the old 

member states will support the accession of which candidates?), and test whether 

the revealed preferences correspond to these theoretically derived preferences.  
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Conclusion 

This paper argues that dynamic network visualization has distinct advantages. The 

animation of networks over time allows the presentation of a large amount of 

information in an easily-accessible way, overcoming the limitations of time-point 

snapshots, and using the predisposition of the human cognitive system to infer 

evolution over time from movements. 

The range of applications for dynamic network visualizations is extremely broad. 

Many current theories of political science use to networks as either an independent 

or an explanatory variable. Theories of interest intermediation and social movements 

(Diani and McAdam 2003: ,) regulatory networks (Maggetti and Gilardi 2009), of 

power positions in international organizations (Hafner-Burton and Montgomery 2009), 

transgovernmental networks (Thurner and Binder 2009), the Kantian peace 

(Dorussen and Ward 2008), policy networks (Schneider and Leifeld 2007), or policy 

entrepreneurs (Christopoulos 2006) all focus on networks of actors. Thus, animating 

networks may be of use to a broad range of scholars interested in dynamic properties 

of relations between actors. 

However, dynamic network visualization is no panacea. There are little rules on 

how to draw useful graphs, and less rules on how to animate them. We present some 

basic guidelines and a framework on how to think about the question what to display. 

Applied researchers need to think about the level of aggregation of nodes, about the 

number of edges they want to display and about the substantive content of the 

edges. Ideally, theoretical considerations should guide our graph-drawing decisions. 

In this way, we should avoid the network graph version of data mining. 

Our empirical examples demonstrate how theoretical considerations can guide 

graph drawing decisions. Although theoretical considerations will never completely 

determine what to draw, they can be used to derive boundaries for helpful graphs. In 

the same way that theoretical considerations can guide – but never completely 

determine – the search for appropriate regression models (Wilson and Butler 2007), 

theoretical considerations can limit the range of network animations we can try. This 

might be a way forward for graph drawing as a scientific exercise – as opposed to an 

art -, because it allows and forces us to justify our decisions with reference to 

theoretical considerations. Additionally, considerations of readability and information 

ergonomy can guide our decisions on what to draw. The Moravcsik example shows 

how theory-guided aggregation of actors greatly increases the readability of network 
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graphs. The Schimmelfennig example shows how a reduction of ties may be guided 

by theory without loss of vital information. 

Substantially, our exercise in theory-testing using animated network graphs largely 

corroborates arguments about Eastern enlargement (Schimmelfennig 2001). We 

could discern some outliers (mostly Nordic countries) whose role in the trade network 

did not evolve as predicted, but the overall pattern of winners and not-winners 

corresponds to predictions. On the other hand, arguments about UK accession 

negotiations (Moravcsik 1998) can not be corroborated by animated network graphs. 

The nexus between shifting trade networks and shifting preferences of the UK 

claimed by Moravcsik can not be seen in the trade networks. 

Although both enlargement episodes analyzed here are historical examples, the 

enlargement of the EU – or of international institutions generally (Schimmelfennig 

and Sedelmeier 2002) – is of prevailing interest. Further research agendas could 

concentrate on different conent of the edges. This paper only used aggregated trade 

data, but sectoral trade data is available. One possible hypothesis about the British 

accession negotiations is that trade with the Commonwealth was low-tech inter-

industry trade, whereas trade with the EC comprised mostly high-tech intra-industry 

trade. Network graphs could be used to analyze this proposition. Similar notions 

apply to EU eastern enlargement. A hypothesis is that certain countries where 

opposed to the enlargement process because of risk for specific sectors, and that 

negotiations reflected these sectoral concerns (Schimmelfennig 2003, Sedelmeier 

2005: 410). Sectoral trade networks may assess this thesis. 

A last caveat is in order: Animated networks are no stand-alone method for theory 

testing. They will presumably always have to be complemented by more “hard” 

methods of data analysis. However, our paper has shown that animated networks 

can form an important building block for many theory-testing endeavours. 

While there is still much to do, we think that animating network graphs to 

communicate information about the evolution of networks is a way forward for the 

whole network analysis community. Still, there is a lot more to do in order to turn 

graph drawing from an art into a science, based on clear decision criteria what to 

display and what not, guided by sound theory. 
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Appendix A: Network Graphs 

 

 

 

Figure 4: Network graph testing the Moravcsik hypotheses. Trade relations of the UK with the 
Commonwealth, EFTA and EC countries in 1962 
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Figure 5: Network graph testing the Moravcsik hypotheses. Trade relations of the UK with the 
Commonwealth, EFTA and EC countries in 1970 

 

Figure 6: Network graph testing the Moravcsik hypotheses. Trade relations of the UK with the 
Commonwealth, EFTA and EC countries in 1985 
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Figure 7: Network graph testing the Schimmelfennig hypothesis. All trade links between old and new 

member states 2001 

 

Figure 8: Network graph testing the Schimmelfennig hypothesis. All trade links between UK, Germany 
and France and the CEECs 2006 
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