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Introduction

One of the main characteristics of the first period of Globalization was the extension of investment to almost all economic sectors of economy. New possibilities provided by the industry and the development and internationalization of capital markets, favoured the creation and diffusion of new banking institutions and financial instruments. Investment, one of the most important requirements to stimulate and ensure economical growth, was reinforced by all this process. 

Within social, economical and political conditions of the 19th century, decisions about investment were based on trust and information obtained by economical agents through their social networks. Naomi Lamoreaux, in a research work about the influence of banking activities on economical growth, pointed out personal connections of banking directors to be a key element to explain the extension of loans and capital accumulation. These “insider lending” procedures play a central role on extension of investment and development of entrepreneurial activities in New England during the first half of the 19th century
. 

But, what do we exactly mean by a ‘social network’?. A social network is a social structure made of nodes which are generally individuals or organizations. It indicates the ways in which they are connected through various social familiarities ranging from casual acquaintance to close familial bonds. Alternatively, social networks could also be seen as flows of information and resources that circulate through different organizations, institutions and informal spaces, which are especially significative in highly uncertain situations and facilitate information costs reduction
. 

In the case of the Banco de Barcelona, we believe that the network grown among the bank administrators after its foundation in 1844 was important for the bank itself in two senses. First, this social network diminishes information costs related to investment decision-making. Second, it facilitated screening, monitoring and enforcing operations on the bank customers
. However, positive effects of the network among these men crossed the limits of the bank. Trust relations forged and enforced between them, allowed the concentration of significant investments in certain firms of capital importance for the whole Society.

The constitution of investment networks just when Spanish economy was involved in a forwarding modernization process is really relevant. These networks nourished the development of certain firms and enterprises, besides contributing to shape the business network that was growing. Our general objective is to analyse the investment network emerged from the Bank activities in different historical moments.

Our main data sources are original documentation generated by Banco de Barcelona activities (Minutes of the board of governors and Minutes of the board of directors), and other sources (written press, basically). Moreover, information of investment operations made by directors of the bank has been obtained from Base de Dades del Departament d’Història i Institucions Econòmiques (Universitat de Barcelona). This database compiles information about all notary registrations related to the creation of firms and changes on their ownership. Its accessibility has been essential to trace business relationships between investors.

The methodology used in this paper is, actually, already being successfully applied to the study of present business networks. More concretely, it consists on combining qualitative procedures commonly used in historical research (like systematic analysis of historical sources), with quantitative techniques to prospect, analyse and model social networks. 

We pretend to corroborate, by means of these quantitative techniques, qualitative conclusions of previous research works in relation to commercial relationships established among Banco de Barcelona directorate’s members. Two main questions have guided this exercise: Did the constitution of the Banco de Barcelona lead to the formation of a social network around the stock market of Barcelona at mid 19 th century?, and Did the Banco de Barcelona play a central cohesive role in a web of firms that help to dynamize investment and, therefore, the economy of the region?. Results presented above in this text, and conclusions developed from them, refer only to the first question. Facing the second question properly is a longer-term task, that requires analysing the position of the Banco de Barcelona within a more general social and economical scenario (Barcelona at the second half of the 19th century). 

In order to answer the first question, we have studied investment networks among directors in two historical moments in bank's life: Its foundation (in 1844), and a decade later in 18545. First results unravel that most members of bank's Directorate, who were not 'connected' by investment before the creation of the bank, constituted a dense network a decade later. This suggests strongly that the bank could, effectively, act as an agglutinator element of investment.

The Banco de Barcelona and their investment network. 

To build up the investment network we have considered the founders of the bank for the 1845’s network and all the persons who had been members of the Board of governors of the Bank for the 1854 – 56 networks. We have also considered the firms coincidence until the year of the network, but haven’t taken care about if the firm was still alive. This is correct because our definition of connection is based in the trust link between the investors. 

The importance of the members of the Board of governors of the bank in the period is obvious. Eleven of the sixteen industrial Public Limited companies created during the period 1844 – 56, were participated by one or more persons of this group. If we also consider the commerce firms, the percentage decreases to three in nine firms (three of six if we don’t consider the railway firms, sector where the bank would played an important role in the following years).

Networks obtained from this sort of data are normally called bipartite or two-mode networks. These kinds of networks are composed by two types of elements: Individuals and projects or organizations they belong to (or where they meet at). In our particular case, these types of elements correspond to the members of the Board of governors and the companies they decided to invest in. The most common procedure to manage with these sort of networks, is to separate them into two new networks (one for each kind of element). Consequently, we can obtain two networks from our data, one of investors and another of companies. Since our goal in this work is to study the social networks between investors, we have focused on the first network.

All networks are formed by vertices (or nodes) and links (or edges). In our particular case, nodes correspond to investors, and a link between two nodes means that the connected individuals has decided to invest in the same firm, at least, once. Such definitions of the edges correspond to the trust links existing between investors referred above in the introduction of the paper. Note that these trust links reveal not only a certain level of confidence, but also uncover possible information flows between investors.

Once we have built up the networks of investors corresponding to the different historical moments described above, we have analysed them by means of methodologies borrowed from Social Network Analysis. More concretely, we have represented both networks graphically and have calculated different kinds of nodes centrality.

Graphical representations have been made using Pajek, a computational utility which is able to draw complete graphs from a list of edges between vertices. In order to reach more intuitive representations of the networks, we have drawn the links in such a way that their width indicates the intensity of the relationship between nodes (the thicker the link between two investors, the more companies they have invested in jointly). Moreover, we have used an option of Pajek which represents the less connected vertices at the periphery of the network, leaving the most connected ones in the core.

About node centrality measurements, we have applied the three ones described by Freeman
 in (1978), namely: degree, closeness and betweenness centralities. Although all three of them give information about the importance of vertices' position in the network, each one of them provides particular information that is worth to mention here.

Degree centrality of a vertex is calculated by counting how many 'neighbours' does it have, that is, the number of vertices it is connected to. Looking to our networks of investors, an individual with a high degree centrality (a 'popular' investment partner) could have a privileged global vision of the economical scenario, because of his connections to very different people.

To calculate betweenness centrality, we first have to obtain the shortest paths between all pairs of vertices of the network. By the shortest path we mean the shortest list of intermediaries needed to connect two nodes. For instance, if two nodes are directly connected, their shortest path has no intermediaries at all. Once all shortest paths are defined, betweenness centrality of a certain node is calculated as the ratio of critical paths he belongs to over the total critical paths existing in the network. In our case, investors with a high betweenness centrality occupied an strategically position in relation to information flows management, because their intermediate location gave them the opportunity to notice (and, probably, control) which information had arrived to whom, how and when. 

Finally, the closeness centrality measures the 'physical' centrality of each node in the network. The node with the highest closeness centrality is the one with the shortest (in average) paths to all other nodes in the network. In a network where linkage is strongly related to trust, like our network of investors, closeness centrality can be associated to individual social capital (seen as those potentialities of each individual due to his relationships). An individual with a high closeness centrality is 'close' to other individuals, he can easily reach them (to obtain information, ask them for a favour or propose a business, for example) involving a little number of intermediaries in the operation.

The first network (only with the founders) was scattered and not dense (Picture 1). Six of the sixteen persons had not got any jointly inversion with the exception of the Bank. About the rest, two of them had only one connection.

Picture 1: Investment Network of the Board of governors of the Banco de Barcelona, 1845. 

[image: image3.emf]
The most important actors in that network could be detected visually. The first one was Agustin Peyra Mach, who allowed the connection between the two investment subgroups. The first subgroup was formed by three persons linked together between themselves (Agustín Peyra, Serafín González de Faria y Miguel Roig
). The second one was formed by five members also connected between themselves (Agustín Peyra,Jaime Ricart, Sebastián Antón Pascual, Mariano Flaquer y Tomás Coma). The other central person was Mariano Flaquer who was the link between the bigger subgroup and Ignacio Villavecchia y José Plandolit, who would become important later.

The second investment network (Picture 2) was the result of the investments coincidence of the Board of governors of the Bank between 1845 and 1854 – 56
. The result is a more dense and compact network. Since the most important persons are not such easily identifiable than above, the quantitative results of centrality measurements are also shown. 

Picture 2: Investment network of the Board of governors of the Banco de Barcelona, 1854-56.
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Only one of directors of the Bank had higher centrality values in the network: José María Serra
. This person also was in the first places of the main important Barcelona contributor’s at that time, although he played a secondary role in the 1845’s network, when he was only connected to the other investors through S.González de Faria. He was a commerce man with strong links in Spain and Latin America, but a weaker acceptance among the bank shareholders. Though this little acceptance, his centrality in the investment network was high, especially in intermediation. Serafín González de Faria, on the other hand, had changed to a more secondary role, with low centrality values, thought he maintain a privileged position in the core of the network as we can see in closeness values.

The central roles in the investment network in 1854-56 were played by persons belonging to the two subgroups of 1845’s network, despite they were not centrals (Miguel Roig y Sebastián Antón Pascual Anglada), and other people that originally had no investments with the other Board of governors members (Manuel de Lerena y José Maria Serra). All of them members of the founders core of the Banco de Barcelona
. This could be a sign to consider the foundation of the Bank as a result of the coincidence of multiple and different business groups, which could be leaded by those persons. At the same time, the Bank favoured the compacting of the investment network due to crossed investments between these groups, in an expansive firm creation context.
We should stress the importance of José Maria Serra because he became, and no Manuel Girona, the centre of this investment network. This is not obvious in the economic history literature of the period, because Manuel Girona was considered one of the most important businessmen as the director of the Bank until he died in 1905. Moreover, he occupied important economic and politic positions
. Serra had become a no relevant person in the historiography, even though we consider that he could play an important paper at the beginning of the Bank. 
Other important person, with higher centrality values, especially in intermediation, was Ignacio Villavecchia. He is found in the core of the network in 1854-56 although he played a secondary role in the first one, with only a collateral link with the main important subgroup through Mariano Flaquer. He also became director of the Bank. We find the same path in the other central person in 1845, Agustín Peyra who became a secondary actor later, although he maintained a place in the core of the network, next to the main important persons.

Finally, we should also recognise the important position of Jaime Badia and Tomás Coma (founders of the Bank but with no previous relations with the other members of the Board of governors), and Esteban Gatell and Celedonio Ascacibar, who were near the core in the second network. All of them made important industrial investments.

Conclusions

The main results of the social network analysis applied to the investment network of the bank board between 1845 and 1856, allow us to bring some light to some important facts that happened during that firm expansion period in Barcelona. Firstly, we detect a process of compaction and densification in the investment network of the members of the Board of governors of the Bank of Barcelona during those years. And secondly, it allows to detect the importance in the business development of that period of some of them who, till the moment, were usually left out by researchers. This was, for instance, the case of Jose Maria Serra. While at the beginning, when the bank was founded, he had no links with the other members, later he became one of the Directors. 

There are some interesting issues that could be the object of future investigations. On one side, the central role played by the group of indianos
 in the configuration of the investment network. A further research should consider the importance of this community in the formation of the bank and in the firm expansion of period. On the other hand, the possibility that some enterprise groups existing before 1845 (and, maybe, in competition among them), joint to create the Bank of Barcelona. Such an operation, conceived to take profit of the synergies derived from a share management, would result in the compaction of the investment network.
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� We notice that between those three persons were an investment connection before the foundation of the Banco de Barcelona. See notarial act of Planas y Compte, 1844 (f. 208 y ss). Arxiu Històric Col·legi de Notaris de Barcelona.


� We have rebuilt the network from the accumulative data; we have considered as an investment coincidence all the persons who had taken part in a firm as shareholder.


� The directors during the period were: Manuel Girona, José María Serra, Mariano Flaquer, which was forced to resign at the end of the period (1855) due to none clearly affair, and Sebastián A. Pascual. Mariano Flaquer became the director after the decease of José Rafael Plandolit in 1846. His role in the bank was strongly influenced by his familiar relations with the Spanish court.


� J. M. Serra had not got investments with other members of the board administration but he had investments in other firms.


� In the Francesc Cabana’s book (2006): Los cien empresarios catalanes. Ed. Lid. Madrid. Only Manuel Girona was considered while Serra keeps in the anonymity. 


�Returned migrants who had gone to American Spanish colonies and then came back with some capital. 
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