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Abstract 

This study discovers sex differences in multiplex links on formal and informal 

networks of Swedish local elite. Elites are widely known to have an immense 

influence on a country’s politics and governance, and proportional representation 

of women in elite positions is an indicator of democratization and gender equality. 

Sweden has long been known for democratic and gender equal regulations, and 

women occupy more elite positions relative to other countries, yet they are still 

heavily underrepresented in the elite. Previous research on Swedish local elite 

revealed that women in the elite do not differ from their male peers in terms of local 

network properties on formal and informal networks; however, the circumstances 

on the multiplex links are unknown. In this study, multiplexity approach is adopted 

as it is known for allowing to capture social processes in social network analysis, 

which could otherwise be overlooked. The formal and informal networks of the 

community elite from four mid-sized municipalities in Västra Götaland region in 

Sweden are transformed into multiplex networks, and they were analyzed for local 

network configurations by using exponential random graph model (ERGM) 

estimation method. The findings showed that women in the community elite tend 

to have more multiplex relationships than men; however, they significantly lack 

valuable brokerage positions on the multiplex level compared to men. Male closure 

on the multiplex level was found to be higher than females at a partially significant 

rate, and gender-based homophily on multiplex networks was not found to be 

statistically significant. One implication of the study is women’s position and 

integration in the community elite do not appear identical to men’s, and women’s 

access to social capital in the elite networks is more constrained than it was 

presumed previously. Another implication is that special attention should be paid 

to multiplexity in social network analysis research, as it is a valuable tool for 

improving the apprehension of social mechanisms. 
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1. Introduction 

In sociology and political science research, the notion of the elite fundamentally 

refers to a small and disproportionately powerful group, who are entitled to exercise 

power over the masses without facing any substantial challenge. In modern 

societies which actors are regarded as the elite cannot be defined sharply, yet it is 

usually influential actors of high-status organizations; people who occupy 

leadership ranks in politics, business, government, bureaucracy, military, trade 

unions, political movements, associations, and academia (Higley, 2010, p. 163). 

The structure of elite within a country is a critical indicator of the country's 

democratization and stability (Burton & Higley, 1987, pp. 296–297). 

Democratization of elite, on the other hand, is a course of offering equal opportunity 

to all the groups within a society, and namely representation of women which many 

countries had not prioritized until the 1970s (Heemskerk & Fennema, 2014, p. 254, 

263). 

Sweden has long been known for supporting gender equality. The 

government identifies itself as a feminist constitution and has been implementing 

policies and reforms to promote gender equality since the 1970s. According to their 

claim, one goal of Sweden’s gender equality policy is that “women and men shall 

have the same power to shape the society” (Regeringskansliet, 2019). Despite the 

favorable circumstances for women to reach equally high positions as men, high-

status elite positions are still dominated by male actors, and the women who have 

reached such positions are usually presumed to be “outsiders on the inside” that are 

subjected to an exclusion by the rest of the elite (Davies-Netzley, 1998, p. 352; 

Moore, 1988, p. 578). By means of the far-reaching authority and financial 

autonomy they hold, local governments in Sweden have been influential political 

and economic actors, particularly since the Local Government Act in 1991 (Farkas, 

2012, p. 37), however, women’s share on high-status positions at the municipal 

level in Sweden remains at merely one-fourth (Edling, Farkas, & Rydgren, 2013, p. 

26). The underrepresentation of women in elite positions on these powerful 
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administration levels presents a critical question on equal opportunity claims of 

Sweden’s gender equality policy. 

1.1 Purpose and Research Question  

Edling, Farkas, and Rydgren conducted several studies on local elite networks in 

Sweden. Using social network data collected from four municipalities in the Västra 

Götaland region of Sweden, they examined formal and informal networks of the 

community elite. One implication of the studies is that the local elites in Sweden 

compose well-integrated, cohesive groups according to the analysis on their 

professional and personal networks, and the multiplex ties on them (Edling, Farkas 

& Rydgren, 2015, p. 71) and women in the community elite in Sweden do not differ 

from their male associates in terms of any network property on formal and informal 

networks (Edling, Farkas, & Rydgren, 2013, p. 36). However, these studies did not 

investigate sex differences on multiplex links of formal and informal networks of 

Swedish local elite. Overlapping relationships between the same actors are called 

multiplex ties (Diviák, Dijkstra, & Snijders, 2018, p. 4; Hoang & Antoncic, 2003, 

p. 169; Smith & Papachristos, 2016, p. 645; Verbrugge, 1979, p. 1286), and 

multiplexity is an influential element in network formation which should not be 

disregarded in social network analysis (Bliemel, McCarthy & Maine, 2014, p. 368; 

Cardillo et al., 2013, p. 5; Gould, 1991, p. 727; McPherson, Smith-Lovin & Cook, 

2001, p. 437; Simpson, 2015, p. 45).  

Given the emphasis on the notion of multiplexity and its ability to capture 

social processes that can otherwise be ignored, this study aims to investigate sex 

differences regarding the network properties on multiplex networks of local elites 

in Sweden. The analysis of overlapping links between two distinct layers of 

relationships can produce an unanticipated answer to the question of whether the 

benefits one can derive from their social network differ depending on their gender 

in the community elite. In consonance with this aim, the research question is: 

Do female actors experience structural disadvantages related to their sex in 

the community elite in Sweden? 
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To answer this question, local network configurations on the multiplex ties 

on professional and private networks of the Swedish local elite are analyzed with 

respect to individual attributes, with an emphasis on sex differences. 

1.2 Disposition  

The structure of the thesis is as follows: Section 1 provides an introduction on the 

elite notion, Swedish elites and women in the elites, as well as explaining the 

purpose of the research and research questions. Section 2 provides a background on 

elite theory and literature overview on Scandinavian elites, the function of local 

governments in Sweden, network theory and sex differences. In Section 3 the 

methodological approach is explained, the literature on network multiplexity is 

reviewed, also working hypotheses are presented. The network data of Swedish 

local elite, descriptive statistics and data transformation, and the estimation 

technique used for the analysis are presented in Section 4. Model specification and 

variables chosen for the analysis, estimation results, goodness of fit results for the 

model are presented, and the findings are discussed in Section 5. Conclusions, 

limitations, and suggestions for future research are discussed in Section 6. 
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2. Literature and Theory Review 

2.1 Elite Theory and an Overview on the Elites 

Elites are characterized with strategical positions they hold in important 

organizations, and “the organized capacity to make real political trouble without 

being promptly repressed” (Higley, 2010, p. 163). Today such entitlement concerns 

the unrestrained authority of a rather small group, that affects systematically the 

significant processes and outcomes for society, or the “broad common interest” 

(Farkas, 2012, p.9). Elite positions often involve leadership ranks in politics, 

business, government and bureaucracy, military, and might also include leaders of 

trade unions, political movements, associations, and scholars (Burton & Higley, 

1987, p. 296; Higley, 2010, p. 163). The definition of elite is relatively broad and 

which specific positions are viewed as elite might vary, however in terms of 

political perspective, not all top-ranked actors are viewed as elite (Higley, 2010, p. 

163). According to Mills (1947), the power elite mainly includes “the coincidence 

of economic, military, and political power” (Mills, 1947, p. 278). The emergence 

of elites mainly occurs through accumulation of power into the hands of a minority 

in a wider group to attain a certain objective. According to Elite theory, conflicts 

and competitions over resources can make “a robust common interest” difficult to 

achieve in larger groups, thus it creates the necessity for a decisive formation which 

will eventually gain a disproportionate influence and authority (Higley, 2010, pp. 

162–163). 

The most influential theories on the notion of elites were produced by 

thinkers of the Italian school: Gaetano Mosca’s “theory of the ruling class” (1939), 

Robert Michels’ “iron law of oligarchy” (1911), and Vilfredo Pareto’s “circulation 

of elites” (1968). According to Michels (1911) organizations are “the only means 

for the creation of a collective will”, and they need expert leaders to operate 

adequately, thus the power will eventually be concentrated in the leaders’ hands 

and transform them into an independent, distinct group, or as he calls it, an 

oligarchy. Due to the “iron law of oligarchy”, all organizations will ultimately 

exhibit the same segregation that results in the existence of a ruling minority and a 
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ruled majority. As “who says organization, says oligarchy”, organizations, 

including political parties, do not comply with democracy; hence, the emergence of 

a ruling minority group in any organization is inevitable (Michels, 1911, p. 241). 

Mosca (1939) states that two distinct classes unavoidably arise in all societies: a 

minority that seizes and exercises power by any possible means, and a controlled 

majority that serves the ruling class (Mosca, 1939, p. 50). According to Mosca, 

members of the ruling class are not only superior to the ruled majority regarding 

their attributes, competencies and even morality, but they are also capable of uniting 

and acting in harmony against the disunited majority which they could not 

otherwise control (Mosca, 1939, p. 53). Pareto (1968) mentions that the masses 

have always been ruled by an elite class, except for short periods. According to him, 

the elite is not everlasting but ever-changing: “the history of man is the history of 

the continuous replacement of certain elites: as once ascends, another declines” 

(Pareto, 1968, p. 36). The idea of inevitable development of a ruling class and its 

dominance over societies is what these theories have in common, and it is accepted 

beyond the Italian school as well. According to Weber (1978), political action is 

achieved with the mobility of a leading minority, as he explains “the principle of 

small numbers”. He suggests a qualified leader or several leaders as the source of 

authority over the masses, rather than a parliamentary body in which the authority 

and responsibilities are distributed (Weber, 1978, p. 1414). Mills (1956) mentions 

“the power elite” in the United States: a small ruling class sharing similar 

background and attributes, that holds disproportional power and influence, affects 

the political processes and their consequences; hence, they make history. He 

validates the idea of “a creative minority, a ruling class, an omnipotent elite, shaping 

all historical events - for all epochs of human history and in all nations” (Mills, 

1956, p. 20). 

The societal relevance of the elites arises from how their composition 

influences the political stability. Today there are three widely accepted forms of 

elite structures: disunited elite, ideologically united elite, and consensually united 

elite (Burton & Higley, 1987, p. 296). Disunited elites exhibit a disconnected 
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structure, in which there is significant discord between actors in the presence of no 

trust or propensity to exhibit any cooperative behavior but fierce attempts to gain 

control (Higley, 2010, p. 165). Ideologically united elites support the same causes 

and defend the same ideology publicly, while consensually united elites could have 

opposite standpoints in front of the public in terms of ideology, yet they abstain 

from any harsh conflicts (Burton & Higley, 1987, p. 296). Political stability can 

only be achieved when a country has a united elite structure that can secure the 

stability of its current and newly established institutions. The stability of institutions 

or political environment cannot be provided in the presence of manipulation of 

institutions, erratic government seizures, or overt control of military over 

bureaucracy (Higley, 2010, p. 164). Great disturbances in government such as 

coups or upheavals take place, or are predicted more often when the regime is run 

by disunited elites. In the case of ideologically or consensually united elites, the 

regime is more stable and power seizures do not take place (Burton & Higley, 1987, 

pp. 296 – 297). 

2.2 Elites in Scandinavia  

It is meaningful to overview Scandinavian elites as a whole to understand Swedish 

elite structures as Scandinavian countries share strong resemblances regarding 

language, culture, and politics arisen from the history they share. Sweden, 

Denmark, and Norway showed similar progress patterns regarding economy and 

politics starting from the Viking Age between 800 and 1050 (Götz, 2003, pp. 334–

335). This era was followed by the Union of Kalmar between the late 13th and early 

14th centuries, where Sweden, Denmark, and Norway constituted a dynastic union 

(Gustafsson, 2006, p. 206). After the dissolution of Kalmar Union, Sweden and 

Denmark mainly competed over the dominance of the Baltic region, while 

controlling Norway and Finland as their colonies (Ørvik, 1974, pp. 79–80). During 

this period, Sweden took over Norway from Denmark in 1814, and Finland became 

a part of Russia after 1809 (Götz, 2003, p. 337). The embeddedness of 

administration throughout history determined a strong affinity regarding culture, 
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linguistics, and politics within these countries, which can also be seen in the present 

era (Farkas, 2012, p. 20). 

The research on power structures in Nordic countries was not conducted as 

comparative studies, but as distinct studies on a country basis and these studies did 

not precisely follow the same methodology. However, due to the similar theoretical 

approaches they share, Ilkka Ruostetsaari (2007) was able to compare the previous 

independent national studies despite the limitations resulting from the differences 

in the variables, indicators, or the data collection methods in the studies 

(Ruostetsaari, 2007, p. 159). Ruostetsaari compared the Scandinavian elite in terms 

of openness of elite recruitment, integration of the elite network, and the connection 

to the non-elite people (ibid, p. 162). Recruitment models of Nordic elites are 

comparable in terms of sex, education, social background, place of birth/place 

growing up, and reproduction. Based on the findings from previous literature and 

statistics, the study addresses a significant gender imbalance among the 

Scandinavian elite positions. 

In the study it is reported that female share among the MPs in Nordic 

Parliaments is 26% in Sweden, 19% in Finland, 17% in Norway and 12% in 

Denmark. These ratios are, despite being the highest rates in the world, imply a 

substantially lower female participation in parliaments. In political elite positions, 

women have 45% in Sweden, 37–40% in Denmark, 39% in Norway and 37% in 

Finland, which is the highest proportion women have. The second highest share is 

in cultural elite: 36% in Finland, 33% in Norway and Sweden, and 18% in 

Denmark. Media elite is the third highest share for women, 27% in Finland, 26% in 

Sweden, 3–30% in Denmark and 17% Norway. Business elite has the lowest share 

of women: 5% in Sweden, 4% in Finland and Norway, and 0–5% in Denmark (ibid, 

pp. 162–163y 

In Scandinavian elite recruitment educational background has been a 

significant element. Elite members have often higher academic education levels 

than other people and there is a strong representation of the upper class. Self-
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production is a relevant factor in elite recruitment in Scandinavia, specifically in 

Denmark and Norway. 20% of elite members in Denmark come from a background 

with at least one parent on a similar position. In the case of Norway, 29% of the 

business elite come from families of elite positions. This ratio is lower for Sweden 

and Finland. Remarkably, representation of working-class can also be found in 

these groups, significantly among political and organizational elites. About one-

fifth of Norwegian elites have a working-class background, as well as Finnish 

political and organizational elites (both 19%). Political elites appear to be the social 

promotion opening for the lower class (ibid, pp. 166–167).  

The cohesion between elites in the countries is the highest for Finland, 

followed by Norway and Sweden, and the lowest for Denmark. Finland’s elite 

network is still more cohesive than the other Nordic countries who have been 

experiencing the decline in corporatism and fragmentation of the elite structures 

(ibid, p. 176).  

The interaction between elites and non-elites in Nordic countries vary 

among countries. In Denmark, the electors show an increasing trust in politicians, 

and the electorate and Danish political elite appear to be getting closer, even though 

the proximity or gap between them is ambiguous (ibid, pp. 176–177). In case of 

Norway, however, the gap between the population and the elite has increased (ibid, 

p. 180). In Sweden the system seems to be “spinning backwards” as a result of 

ideological bureaucracies, and in Finland the years of recession and welfare 

reductions worsened the well-being of the citizens more compared to the elites, 

hence the attitudinal gap between the population and the elite grew apart for both 

countries (ibid, pp. 180–183). The gap between the elites and the people appear to 

be the largest in Finland and the smallest in Denmark, and between the two Norway 

and Sweden are ranking. 

It can be concluded that Swedish elites are moderate in terms of openness 

of recruitment and coherence compared to other Scandinavian countries. Studies on 

Swedish power structures display distinct groups within the elite; power is 
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fundamentally divided between economic and political authority, and they are 

weakly connected and achieve relatively lower consensus. The distance between 

the elite and the population in Sweden is relatively higher, and the Swedish elite is 

transparent to the public regarding their internal discussions (ibid, pp. 183–187). 

2.3 The Role of Local Governments 

Local governments compose a fundamental component of the local elite, 

particularly in the case of Sweden. Local governments produce, supply, and 

maintain an extensive array of services and facilities at the local level securing the 

area of prosperity for the residents. The capacity of such services is usually beyond 

the limits of one local government. Therefore, they mainly achieve them by 

operating interdependently with other local entities; such as working with state 

agencies for policy areas, making arrangements with other local governments on 

vital services, or reinforcing economic and human development in cooperation with 

businesses and civic organizations (Shrestha and Feiock, 2017, pp. 537–538). This 

necessity makes the need for coordination and information flow, expertise, and 

resources between local governments and other organizations a characteristic 

feature for them. Local actors who are in charge of these structures engage with 

each other through various gatherings regarding the scope of their duties and 

responsibilities. Such local structures form local government networks, in which 

local governments are the main actors and connected or other governmental or 

nongovernmental entities with diverse, dynamic links (ibid). 

In case of Sweden, local governments are known for their extensive 

authority and autonomy. There are 21 regions and 290 municipalities in Sweden 

(SKL, 2019). While the central government is responsible for national level policy-

making, the regional and municipal administrations are in charge of providing local 

level services such as public health, education, child and elder care (Farkas, 2012, 

pp. 36–37; Wollmann, 2004, p. 647). Unlike the national government that can tax 

only the citizens from the highest percentiles of the income distribution, local 

governments in Sweden are entitled to levy income taxes from all residents and this 

financial independence is one of the bases for their autonomy. Local authorities 
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employ almost 760,000 people in Sweden, and they are the most significant 

employer body in the country. Municipal authorities also engage with local 

businesses through economic activities, since it is usually the private sector that 

produces the services provided on the local level. Further, local governments could 

negotiate between the local companies and the central government, particularly in 

periods of shifts or crises. Hence, they play an essential role in spanning the gap 

between the public and the private sector as well (Farkas, 2012, pp. 36–37). Local 

governments in Sweden are one of the functionally and politically strongest 

government forms in Europe (Wollmann, 2004, p. 647). 

2.4 Network Theory and Women in the Elite 

Female participation in the elite is undoubtedly a question of gender equality and 

ethics and is an essential aspect of this study. Elites before the twenty-first century 

could be referred as “all-male bastions” for the overt male domination and even 

today elite positions are still occupied by men to a great extent, although women’s 

presence in elites around the world has been expanding significantly since the 1970s 

(Moore, 1988, pp. 567–569; Edling, Farkas & Rydgren, 2013, p. 22; Heemskerk & 

Fennema, 2014, p. 253). According to Heemskerk & Fennema (2014), societal 

democracy can be achieved through equal opportunity and open recruitment 

whereby a demographic representation of the society can be seen in the corporate 

boards. In addition to the equal rights argument which believes that women’s 

presence in the corporate elite is the “right” thing, it is also a “strategic necessity” 

in the business context as the functionalist argument suggests that women have 

different characteristics and experiences than men; thus, they can contribute to 

organizations in various ways. Therefore, female representation within the elite is 

viewed as an indicator of elite democratization (Heemskerk & Fennema, 2014, p. 

254).  
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2.4.1 Sex-based Homophily, Elite Recruitment and Women’s Integration in 

Elite Networks 

The research on women of the elite mainly centers upon different elite spheres in 

the network context, rather than a combined network of various groups. Studies 

within the extensive literature on gender differences in network structures have 

adopted various methods and foci regarding their research questions. Nevertheless, 

all these studies fundamentally draw attention to one major problem: women’s 

ability to gain advantages from their networks and how they differ from men. The 

main findings of these studies construct a basis for discussions about homophily 

and access to social capital. Homophily is one’s tendency to connect with other 

people who share similarities with themselves regarding their social (i.e., family 

ties), cultural (i.e., ethnicity, class or educational background) or biological (i.e., 

age, sex) attributes at a higher rate than with other individuals (McPherson, Smith-

Lovin & Cook, 2001, pp. 415–416). Such selectivity in establishing relationships 

might cause a network to exhibit a segregated structure; hence, the members of the 

network utilize some network features such as information flow, positional and 

relational advantages less homogeneously than otherwise expected, become 

isolated or even discriminated. Because elite networks mainly consist of people 

who occupy high-rank positions with access to the resources and influence in 

organizations (Franceschet & Piscopo, 2014, pp. 87 – 89), women’s route to the 

elite passes through a promotion process. In most cases, women are 

underrepresented in upper layers within the organizations (Singh & Vinnicombe, 

2004, p. 479; Edling, Farkas & Rydgren, 2013, p. 22), and the way to such positions 

might require establishing contacts with a strategic partner, who is usually a man. 

Thus, gender homophily plays a vital role in women’s access to social capital. 

 According to Holgersson (2013), elite positions are reproducing male 

dominance through male homophily and exclusion of women in the recruitment 

process of top managers, and sex based homophily (or as they refer it, 

homosociality) here serves as a tool for gender discrimination (Holgersson, 2013, 

p. 463–464). Even when women are promoted to higher positions, they are still seen 
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as “outsiders on the inside”, do not have free access to elite’s informal networks 

and are less integrated and central in the networks (Davies-Netzley, 1998, pp. 352–

353; Moore, 1988, pp. 578–581). Similar to the recruitment process, such exclusion 

of women might be the outcome of attempts to retain male domination within 

informal networks (Burke, Rothstein, & Bristor, 1995). According to Davies-

Netzley’s study (1998) women who aim at reaching the elite positions and thriving 

in them find themselves in need of producing strategies based on homophily to be 

able to compete with their male peers and fit in their network (Davies-Netzley, 

1998, pp. 348–351). They focus on associating with other elite women in the 

network and supporting each other, as they are the minority in a male dominant 

environment, and need to cooperate to achieve in those positions. They developed 

a remarkable strategy to be able to navigate and compete with the elite men in their 

networks: changing their attire and body language in a masculine form and lessen 

their feminine characteristics, improving themselves in the subjects where men 

seem to be interested and talking with them on these subjects (ibid). 

Even though Sweden is long known for its supportive reforms and social 

trend for gender equality, women are still underrepresented in elite positions in 

Sweden compared to their male peers (Edling, Farkas, & Rydgren, 2013, p. 22) and 

face the discrimination originating from sex based homophily in the elite 

recruitment (Holgersson, 2013, p. 455). Edling, Farkas, and Rydgren (2013) found 

that women in Swedish local elite networks do not differ from men significantly 

regarding centrality, brokerage, and homophily measures in their personal and 

professional networks (Edling, Farkas, & Rydgren, 2013, pp. 36–37). However, 

they did not present a detailed multiplexity analysis in their study regarding sex 

differences. McPherson, Smith-Lovin, and Cook (2001) argue that homophily 

influences tie formation on various levels and multiplexity in cross-cut social circles 

should provide valuable insights on the integration of studied population 

(McPherson, Smith-Lovin & Cook, 2001, pp. 437–438).  
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2.4.2 Homophily and Social Capital 

What social capital concept refers to is not only the connections individuals have 

but also the returns they receive from them. Bourdieu (1986) defines social capital 

as the sum of potentially beneficial and reciprocal connections, which mainly serve 

in providing social and economic returns (Bourdieu, 1986, p. 248). According to 

Coleman (1988), social capital forms a productive asset in proportion to its capacity 

to actualize specific goals that are otherwise not achievable (Coleman, 1998, p. 98). 

Putnam (1993) describes social capital by emphasizing its function as an effective 

element to achieve ‘coordinated actions’ in society (Putnam, 1993, p. 167). 

According to Burt (1998) qualifications that are required to make it to the top in 

organizations such as individual ability, intelligence and education are only 

advantageous in the presence of social capital (Burt, 1998, p. 7). In social network 

analysis context, the source of social capital is structural holes and brokerage 

advantages of them, such as information flow and control between people who are 

otherwise disconnected (Burt, 2005, p. 24).  Structural hole concept describes the 

rather larger gaps between the clusters of actors within a network which hold 

valuable potential in terms of information flow and control (Burt, 1995, 2005). 

Social capital is a valuable asset, in accordance with the structural holes it holds. 

As stated in Granovetter’s (1973) “weak ties” notion, it is handy in connecting 

otherwise disconnected groups and gaining control over them. However, social 

capital can also be derived from strong, embedded ties (Granovetter, 1985) and 

network closure within the trustworthy social settings (Coleman, 1988, p. 105; 

Evans, 1996, p. 1122, 1130). How strong and weak ties serve in building or 

accessing social capital depends on network composition as well. In the personal 

networks of women, for instance, the stronger links were found to be built with the 

family and acquaintances, and the instrumental ties were found weak, whereas men 

included their instrumental ties in their personal networks; hence, the professionally 

valuable ties are the strong ones (Moore, 1990, p. 726). Because strong ties are 

mainly formed between close and similar actors, the information they transmit is 

usually redundant (Granovetter, 1973, p. 1364); it is an ineffective way to build 
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networks predominantly with strong ties for achieving instrumental goals, 

particularly in the case of women (Ibarra, 1993, pp. 72–73). Therefore, it can be 

concluded that a valuable social capital does not develop and function in the same 

way for everyone, and it appears to serve differently depending on attributes of 

actors.  

The role of homophily on women’s access to social capital is quite 

interesting. While male homophily provides greater job market benefits for men, it 

might construct a restrictive barrier for women’s access to high-status contacts and 

flows of information and resources; such isolation affect their career advancements 

adversely and compared to men they obtain fewer returns from their networks 

(Ibarra, 1992, pp. 439–442; Kegen, 2013, p. 63; McGuire, 2000, pp. 517–518; 

McDonald, Lin & Ao, 2009, pp. 397–399). A study on women’s job search 

networks finds that the number of job offers female job candidates receive is 

correlated with the number of adult and employed male peers in their advice 

networks (Belliveau, 2005, pp. 146–147). In the same study, it is also noted that 

women who attend single-sex colleges were offered a fairly lower salary than 

women who participated in coeducational institutions, controlling for individual 

and institutional characteristics. 

In the study of women’s informal interaction patterns at a publishing 

company, Brass (1985) found that women’s promotions and perceived influence 

reported by their supervisors primarily depended on their position in the networks 

involving men. In these network structures, which are highly segregated regarding 

sex homophily, women in all-female networks scored lower in terms of centrality 

and influence on others, while women in the interaction networks with access to the 

dominant coalition of men were reported more influential and highly central. This 

centrality measure was found to be relevant to the promotion of women (Brass, 

1985, pp. 335–338). Another study conducted at an advertising company reported 

that women showed a tendency to connect with other women with more personal 

motivations, while they connect with men only in the instrumental network (Ibarra, 

1992, pp. 439–443). While men in this network reported higher sex homophily and 
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multiplexity, they were also able to yield more substantial benefits from their 

networks compared to women (ibid).  

Aside from homophily and multiplexity aspects of this case, Burt (1998) 

states that women and entry-rank young men share a common disadvantage in 

men’s business networks, and their promotions are strictly related to choosing a 

strategic male partner. The study among the managers of a big electronic company 

showed that women and entry-rank young men were able to promote earlier than 

their average peers when their network is hierarchically built by a borrowed social 

capital from a strategic partner, while they promote later than expected when they 

try to build their own social capital (Burt, 1998, pp. 25, 33–34). While young, entry-

rank men will eventually become older and gain seniority and not continue their 

career by being subject to this mechanism, women’s legitimacy in the company will 

nevertheless continue seeming questionable (ibid). These findings point out that 

women tend to compartmentalize their networks so that they can reap different 

returns from them. 
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3. Methodological Framework 

In this chapter, the methodological approach adopted in this study is presented. 

First, the theoretical basis for using social network analysis is explained in relation 

to its theoretical background. Later, the notion of multiplexity is elucidated, as well 

as an overview of the previous research in multiplexity and its relevance to social 

network analysis is presented. 

3.1 Relational Sociology and Social Network Analysis 

The basis for employing social network analysis perspective in studying elite 

relations can be traced to relational approach. Political action primarily emerges 

from the social interaction of decision-making processes that dynamically move on 

networks, and the questions regarding this notion require a relational approach to 

some extent (Victor, Montgomery, & Lubell, 2017). As in any other social or 

political notion, elite relations also arise from interpersonal interactions and using 

a methodology based on relational approach is a smart strategy to unravel the 

dynamics of elite relations. 

In sociology literature, the dichotomy between substantialism and 

relationalism poses a challenge. In Manifesto for a Relational Sociology, Emirbayer 

(1997) introduces the trans-action approach and compares it to substantialist 

approaches which view the substances as the main components of the social world. 

He describes two substantialist notions: ‘self-action’ perspective, which heavily 

draws upon methodological individualism, and ‘rational-choice’ theory, which 

assumes interactions between rational and calculating actors as the fundamental 

units of social life. These views somewhat confront each other, nevertheless both 

of them fundamentally posit that the source of social inquiry is the entities, and they 

consider the dynamic flows only in the presence of these self-subsistent units, as 

the results of their action (Emirbayer, 1997). Contrary to these approaches, he 

identifies trans-action (or relational as he labelled it) perspective whereby the 

entities gain significance and identity from performing functional roles within 

transactions. This approach views the relationships among individual entities as 



 

17 

 

exceptionally dynamic and evolving processes, and they become the fundamental 

unit of the analysis. Individuals are embedded in transactional contexts such that 

they are inseparable from them, as he puts “structures are empty abstractions apart 

from the several elements of which they are composed; societies themselves are 

nothing but pluralities of associated individuals” (ibid, p. 288). 

When sociometry, the precursor of social network analysis, was initially 

developed by J. L. Moreno, the aim was analyzing interpersonal relationships with 

this tool. Similar to the relational perspective, researchers who adopted this 

approach perceived the interpersonal ties as the primary social units, rather than 

individual actors and their characteristics, and society is formed by aggregation of 

these relationships between interrelated groups (de Nooy, Mrvar, and Batagelj, 

2011). Social network analysis, in social structural context, seems to be the most 

advanced and extensively employed tool for analysis (Emirbayer, 1997, p. 298).  

Although methodological individualism has been predominantly employed 

in political science research, network methods can allow understanding the 

relationship between individual decision making and group behavior (Victor et al., 

2017; Patty & Penn, 2016). Network theory answers the need for a unifying, 

common framework for analyzing classical network concepts and studying such 

group-based structures (Patty & Penn, 2016). The question of macro-micro division 

in political analysis can be focused on with the help of network analysis (Victor et 

al., 2017). Research and discussions which revolve around solely on political 

groups and institutions, individuals, and how they influence each other usually tend 

to neglect the structuring of the actors in the relationships, its potential effects on 

these institutions as a whole, or how the institutions’ influence on individuals is 

transferred through networks. Moreover, conducting analyses without addressing 

the interactions between the actors and the institutions will result in deficient and 

inadequate results. The perplexing interdependence between macro and micro 

processes makes analyzing such structures more troublesome, and social network 

analysis can offer a holistic analytical strategy for this obstacle (ibid, pp. 6 – 7). 
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Network theory offers a structural perspective in analyzing network 

characteristics (Marsden, 1990; Moore, 1990). The social network analysis 

approach is especially handy in terms of understanding the acquisition of social 

power and elite integration (Farkas, 2012, pp. 34–35). The social network 

theoretical framework allows grasping the questions of social power and social 

integration, and subsequently, how the power is distributed and how integration can 

be achieved. Moreover, the solid tools and indicators it provides can help in 

measuring these notions empirically (ibid). In explaining the underlying mechanism 

which produced the network formation, measuring network differences merely in 

terms of size and numbers will not suffice; hypotheses regarding sex differences on 

the networks are required to be built and tested within the scope of a theoretical 

aspect (Ibarra, 1993, p. 79). It is also worth keeping in mind that interdependencies 

between local governments and other local actors in various operational fields add 

further complexity to these structures. The multiplicity of administration due to 

embedded ties might create situations where decisions a local government made 

individually affect the other one (Shrestha and Feiock, 2017, p. 540). All things 

considered, social network analysis is a convenient method to study elite relations 

at municipal level concerning embeddedness and sex differences in order to explain 

underlying processes that might influence the formation of these relations. 
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3.2 Multiplexity 

Multiplexity can be defined as “multiple bases for interaction in a dyad”, that is, the 

coexistence of different ties between two nodes (Verbrugge, 1979, p. 1287). It 

refers to the case where multiple exchanges occur in various forms within a 

relationship between the same set of actors (Hoang & Antoncic, 2003, p. 169). 

Social relationships often consist of multiple layers of ties, such as two individuals 

who are friends and co-workers at the same time (Diviák, Dijkstra, & Snijders, 

2018, p. 4). Harary (1959) explains this type of structure as “an actual group of 

people generally has more than one relationship simultaneously operating”, and 

remarks that it is essential to study how various simultaneous relationships 

influence each other, both theoretically and empirically (Harary, 1959, p. 402).  

Since actors are simultaneously connected in more than one-way, social 

relationships tend to be more complex structures for social network analysis tools, 

which are mostly used for studying networks with uniplex ties (Hanneman & 

Riddle, 2005). This could be a possible explanation for the insufficient recognition 

of multiplexity in research in the past. In many studies network multiplexity was 

omitted or oversimplified by reducing relationships to a single network, and 

network data were examined in isolation as any other type of data rather than with 

interaction of multiple layers (Bliemel, McCarthy & Maine 2014, p. 368; Diviák, 

Dijkstra, & Snijders, 2018, p. 4; Gould, 1991, pp. 716–717, 727; Shipilov, 2012, 

pp. 215–216; Simpson, 2015, p. 45). However, multiplex relationships might affect 

network formation and ignoring multiplexity while studying networks might lead 

to inaccurate findings. 

Multiplexity is a crucial dyadic level factor for studying networks (Robins, 

2009, p. 172) and multiplex layers can affect the emergence of structural 

characteristics in the entire network (Cardillo et al., 2013, p. 5). Shipilov (2012) 

proposes that one should assume three bases when studying multiplexity: actors are 

embedded in various simultaneous relationships, the interdependence of these 

relationships, and the effect on this interdependence on the network (Shipilov, 

2012, p. 215). Thus, simplex analysis of multiplex networks may result in 
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inadequately built models, omitted variables, and inaccurate estimations on the 

importance of each actor (Diviák et al., 2018, pp. 4–5; Shipilov, 2012, p. 216). 

Focusing on only one aspect limits the ability to develop an insight into the 

evolution and functioning of networks (Bliemel, McCarthy & Maine 2014, p. 368; 

Shipilov, 2012, p. 216).  

Since multiplexity refers to overlaying new relationships on existing ties 

and making the ties stronger, rather than connecting with new actors and broadening 

the network (Smith & Papachristos, 2016, p. 645) actors might prefer building upon 

their existing ties to deepen their network, and in that case their referrals are 

perceived more reliable (Vissa, 2012, p. 507). It is primarily a result of frequent 

interactions between actors on various levels of relationships, which boost the 

tendency for cooperation among people and the feeling of trust. Frequent 

interactions among actors result in familiarity, which provides a basis for 

reciprocity and cooperation, and it could be a motive for creating new links with 

others on a new level. Long-term interaction is known for providing a basis for 

trust, reciprocity, and stable cooperation between actors (Axelrod, 2006). New 

multiplex ties in networks might also occur through transitivity. As cognitive 

balance theory suggests, two nodes who share strong ties with a third common node 

tend to be linked to each other as well (Granovetter, 1973, p. 1362). Due to such 

transitivity, actors are more likely to create stronger links through network closure 

with others who are indirectly connected to them through a third actor. Network 

closure is an important ground for trustworthy social structures (Coleman, 1988, p. 

97) and relational embeddedness creates trust and hinder misconduct (Granovetter, 

1985). Such close and embedded relationships that were originated from the pre-

existing ties can generate an effective social capital between various spheres 

(Coleman, 1988, pp. 105–108; Evans, 1996, p. 1122, 1130). Therefore, the role of 

pre-existing personal ties is crucial in the emergence of multiplexity, since 

multiplex ties are mainly formed with pre-existing connections or new contacts that 

are referred by current partners (Uzzi, 1996, p. 680). In many studies, it is shown 

that entrepreneurs, firms, and organizations are influenced by the current partners' 

referrals when they are seeking new partners (Ferriani, 2012; Shipilov & Li, 2012; 
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Vissa, 2012). Social movement organizations also use this referral system when 

forming alliances with the third actors to avoid uncertainty (Simpson, 2015).  

As well as referrals from other partners and familiarity between actors, trust 

is also an essential element for creating multiplex ties and sustaining them, 

especially mainly when it’s gained through shared personal history. Trust has a 

critical role in multiplex relationships as it “acts as a governance mechanism” and 

multiplex relationships provide trust, transfer of private information, and 

cooperation in problem-solving (Uzzi, 1996, pp. 678–679). Preexisting ties are 

particularly significant in times of uncertainty (Brass et al., 2004, p. 803; Gondal & 

McLean 2013, p. 143) and people tend to do business in risky fields only with 

people with whom they share some other connections as well (Uzzi, 1996, p. 680). 

The tendency to hold on to pre-existing ties during situations of uncertainty 

can explain why we observe multiplex relationships in configurations that 

particularly require complex network structures, such as social movements or illicit 

organizations. The Paris Commune is a notable example in the history of how 

multiplex ties between formal and informal networks provided optimal conditions 

for insurgent mobilization and served in the maintenance of solidarity (Gould, 

1991). In this case, preexisting connections of neighborhood and friendship ties 

played a critical role in the mobilization and facilitated the collective action. 

Granovetter's weak ties concept can be an important component for the emergence 

of collective action or a social movement, as they connect various groups in a 

network and can transfer the idea throughout networks. He explains that actors who 

share strong ties have the same or equivalent information, whereas weak ties serve 

as bridges among different groups that can diffuse new information or an idea 

(Granovetter 1973, pp. 1365–1366). Since it might be challenging for a deviant or 

risky idea to reach to a larger population, it should be adopted in the first place by 

people who have various weak ties that would serve as bridges (Granovetter, 1973, 

pp. 1367–1368).  
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Multiplexity can reinforce the integration in networks, which is a useful 

property primarily in fulfilling a particular objective. The coordination yielded by 

such integration might have a significant role in facilitating social movements and 

collective action. In the example of the Paris Commune, the collective action was 

initiated and successfully sustained as a result of coordination in the network, 

provided by multiplex ties among the insurgents. Looking at multiplexity in 

networks can help to get a grip on the integrity level of a network, thus the ability 

to perform a particular action. The study of Swedish local elite networks gives an 

insight on network integration and multiplexity: the network of four municipalities 

was found to be highly integrated in terms of density, geodesic distance, and 

clustering when professional and private networks were analyzed separately and 

combined (Edling, Farkas, & Rydgren, 2015, pp. 61–64). Comparison among 

densities of elites’ professional and private networks and the combination of the 

two suggests a high degree of overlap between professional and private dimensions, 

while also implying that informal ties between elites promote their professionally 

founded relationships (Edling Farkas, & Rydgren, 2015, p. 63, 71). The study of 

service club membership and social capital among the same Swedish elite network 

found that being included in the same association increases the informal ties shared 

among the local elite and makes their pre-existing ties more solid, thus it reinforces 

the interconnectedness and integration within the network (Farkas, 2012, pp. 78–

80). The study shows the integrating effect of an additional relationship level to a 

network, through socializing and initiating new informal ties or solely deepening 

pre-existing relationships. 

In line with the study's findings, Simpson (2015) discusses the lack of 

interest in previous research on the holistic and coordinating function of 

multiplexity in social movement networks (Simpson, 2015, p. 51–53). Results of 

the study strongly suggest that multiplexity in social movement organizational 

configurations plays an important role, as it serves in alliance formation and 

coordination through embedded relationships via instrumental and expressive ties 

at dyadic and triadic levels (ibid). The study reveals the significance of multiplexity 
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for its integrating capacity in networks, particularly in how it matters in the social 

movement context. 

While multiplexity can serve as a valuable tool in sustaining beneficial 

interactions and exchanges between partners, there are also situations where it is 

avoided by actors who refrain from creating multiplex ties on purpose. One of the 

motives for that is, forming multiplex relationships can assign multiple roles to 

certain actors in the network, and it increases the dependency on those actors. Thus, 

some people prefer to divide their networks to benefit from them more efficiently 

(Tschopp, Unger, & Grote, 2016, p. 15). Moreover, having multiplex relationships 

limits an actor in strategic variety among network layers. Padgett and Ansell (1993) 

explain that Medici avoided forming multiplex ties in their networks, despite their 

unusually central position among Florentine families, and they remained as the only 

bridge that controlled the entire network primarily. By refraining from multiplex 

ties, Medici was able to control other elites' interaction, benefit from divergence 

and conflicts of interest in the politics that were leading a class polarization, and 

make sure there wasn't an uprising against them; thus, with robust action they 

secured their status quo (Padgett & Ansell, 1993). 

As mentioned in previous sections, people and organizations might prefer 

avoiding multiplex relationship for identity and reputational concerns, since with 

whom they are linked with affects how the public and others perceive them. In 

professional settings, not differentiating personal and professional networks and 

receiving emotional support from persons in the professional network might give a 

less professional image for an actor (Tschopp et al., 2016, p. 9). 

In this study, the multiplexity perspective provides an additional dimension 

on professional and personal networks of Swedish local elite to help explaining sex 

differences on these networks. Multiplexity affects network formation, integrity, 

and cohesion, and analysis of multiplex links on formal and informal networks of 

Swedish local elite can produce more accurate explanations for the effects that were 

found insignificant in previous studies. Furthermore, it can help to explain how 

social capital is built in Swedish local elite networks. As mentioned before, 
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embedded, strong ties might develop social capital while they also might be 

redundant connections that do not create important bridges. While outcome of 

multiplex ties varies on sex, in this study it will be investigated if such variation 

occurs also on Swedish elite networks. 

3.3 Working Hypotheses  

In light of the previous literature on women in organizations and elite positions, I 

propose four hypotheses in the scope of this study on sex differences in the Swedish 

community elite networks. 

As mentioned in the earlier sections, women’s promotion to higher positions 

is correlated with the number of weak, instrumental ties to influential actors in their 

networks (Brass, 1985, pp. 336–338; Burt, 1998; p. 25; Ibarra, 1992, pp. 442–443) 

and women tend to differentiate their formal and informal networks, while men tend 

to create informal links with their formal contacts (Ibarra, 1992, pp. 439–440; 

Moore, 1990, p. 733–734). We would like to test the sex differences in tendency 

for building deep and strong ties in multiplex networks of Swedish local elite; hence 

the first hypothesis is:  

H1: Men are expected to be more involved in multiplex relationships than women 

Sex-based homophily produce greater professional advantages for men, yet 

it can be an indicator of isolating barriers for women and they cannot receive the 

same returns as men (Ibarra, 1992, pp. 439–440; Holgersson, 2013, p. 461; Kegen, 

2013, p. 74; McGuire, 2000, p. 517; McDonald, Lin & Ao, 2009, pp. 397–399). We 

are interested in investigating potential structural barriers towards women in 

multiplex links of Swedish local elite networks; therefore, the second hypothesis is 

as follows: 

H2: Men are expected to have higher homophily in multiplex networks than women 

Access to structural holes provides valuable opportunities for building 

social capital (Burt, 2005). Networks that are rich in structural holes are particularly 

favorable in women’s career advancement, rather than densely connected networks 



 

25 

 

(Burt, 1998, p). Since we are interested in investigating whether sex is linked with 

access to structural holes in the multiplex networks of Swedish local elite, the third 

hypothesis is: 

H3: Men are expected to have a higher number of brokerage positions in these 

networks 

Even though women can get promoted to high status positions, they might 

still face legitimacy problems (Burt, 1998, pp. 28–29), and women in elite positions 

do not easily get access to informal networks of rest of the elite as they are seen as 

outsiders (Davies-Netzley, 1998, pp. 352–353; Moore, 1988, pp. 578–581). We are 

interested in observing the tendency to form cohesive subgroups with members of 

the same sex, which is an indicator of integration and strong ties, and a boosting 

element for social capital in the presence of brokerage positions; hence, the fourth 

hypothesis is: 

H4: Men tend to exhibit a trend towards male clustering.
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4. Data and Method 

In this section, the data, data collection process, and ERGM estimation method are 

described. In the first part, the sample selection was explained; the following 

sections provide information on descriptive statistics and illustrate the formation of 

multiplex networks used in the analysis. Lastly, a commonly used method used for 

analyzing multiplex networks, exponential random graph models, was briefly 

introduced. the data, data collection process, and ERGM estimation method are 

described. 

4.1 Data 

4.1.1  Swedish Local Community Elite 

This study draws upon the data set which was constructed in 2012 for the 

dissertation of Farkas (2012). The data set includes complete network data (de Nooy 

et al., 2012) which consists of relational information of the community elites of four 

mid-sized municipalities from Västra Götaland region in Sweden. These 

municipalities were chosen for the study as they constitute a representative sample 

for mid-sized municipalities in Sweden due to their diverse political background 

and stability, and varying economic structures. 

Table 1 

Political and economic characteristics of the municipal sample 

Municipality Political Stability Political Orientation Economic Diversity 

1 High Right-wing Low 

2 High Social Democratic Low 

3 Low Social Democratic High 

4 Low Frequent shifts in power High 

 

Municipality 1 is a region of industry, transport, and education with a 

population of around 50,000. A few large private companies fundamentally 

dominate the economy, and the place accommodates a large military training center. 
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It also consists of a university college with about 8,000 students and 500 staff 

members. The population has a relatively higher level of education than other three 

municipalities and demographic profile of the municipality doesn’t diverge from 

national averages, yet the population has a smaller immigrant background than the 

entire region. The municipality was governed by a rightist coalition which has been 

performing stable in long-term and the election polls were exhibiting a greater 

satisfaction by the public on how local government has been handling public affairs, 

compared to the national government. 

Municipality 2 is a wealthy industrial region which significantly developed 

in the 19th-century post-war era. The workforce is accumulated mainly in the 

manufacturing industry, and one large private company is controlling the market 

through various channels. Due to the reliance on one single enormous economic 

actor, investments regarding media, higher education, and tourism were made, 

aiming at diversifying economic activity. The population is around 50,000 yet it has 

a slightly higher immigrant background than the national average as a result of 

immigration of labor-force in the 1950s and 1960s. Social Democrats have been 

governing the municipality for a long time and according to polls, the population is 

somewhat satisfied with the operations of the local government. 

Municipality 3 was a prosperous industrial region for holding one of the 

biggest shipyards of Sweden from the 1940s until 1985 when it was shut down due 

to the sequence of 1970 oil crisis and the downturn in the shipbuilding industry. It 

has become a setback for the economic scene in the region and took decades to 

restore the economic development and unemployment problem. At the time of data 

collection, the unemployment figures were slightly above the national averages. 

The population is about 50,000 and the economic and demographic indicators do 

not significantly diverge from the national averages. The political scene is blurry 

due to the transition from being the stronghold of the Social Democrats to being 

ruled by the coalition of center-right parties. The community, as a result of past 

economic and political uncertainties, were remarkably less content with the 

functioning of local governments compared to other municipalities. 
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Municipality 4 is located in the agricultural center of the whole region, 

economic activities within the municipality do not consist of heavy industries as the 

others and are rather more diverse, and it is a relatively rich and small region with 

a population of about 25,000. Unlike the other municipalities, the leading 

employers here are the municipal government, Region Västra Götaland, and the 

Swedish Armed Forces along with a few small private businesses with fewer than 

500 employees. The region deviates from both regional and national averages with 

a smaller share of inhabitants who receive social benefits and a lower immigrant 

background in the population. Municipality 4 has often experienced fluctuations in 

political powers in the past and been governed by a leftist coalition since the mid-

1990s. However, the right-wing opposition has been gaining popularity since the 

2002 general elections. 

 

4.1.2 Sample Selection and Data Collection 

Identifying the community elite in each municipality posed a challenge for the 

researchers due to the boundary specification problems (Marsden, 1990). To 

overcome this challenge, the influential actors within the municipalities were 

classified in four divisions: (i) local politicians, (ii) business representatives, (iii) 

civil servants, and (iv) delegates of significant institutions and organizations 

(Farkas, 2012). Subsequently, their fundamental positional samples were collected 

and validated via interviews with political journalists within the region, and with 

some minor adjustments, 298 elites were identified in the four municipalities. They 

were initially contacted by mail and by phone afterwards to be able to interview 

them in person. 60 percent of them interviewed individually while 40 percent of 

them were interviewed by phone. 83 percent of the original sample took part in the 

study which corresponds to 248 people.  

190 of the interviewees were male, and 58 of them were female. Their age 

varied from 27 to 73, and the mean age was 54. Divisional distribution of the sample 

is as following: 33.9 percent of the sample consisted of politicians, 29 percent was 
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private business owners/representatives, 4.8 percent was representatives of business 

or companies owned by the municipalities, 14.8 percent was civil servants, and 17.7 

percent was the representatives of other important institution and organizations. 

During the interviews, the individuals were given name rosters with a 

complete list of elites within each municipal sample and asked to mark if they have 

interacted with them in a professional and/or personal manner in the past 12 months 

at the time of the interview. They were also asked if they were in contact with 

anyone on the list due to a specific process regarding economic development or 

environmental issue within each municipality. Each interview took between 30 to 

90 minutes, and the directed complete network data was collected in detail, 

containing three types of work-related and one informal network ties. 

 

Table 2 

Descriptive statistics for reciprocal or non-reciprocal multiplex ties 

 

 

4.1.3 Data Transformation for Multiplex Ties 

The raw data containing information on professional and private networks was 

transformed into one single network for the analysis on MPNet. For each 

municipality, one multiplex network was created by using professional and private 

network ties of the local elite. The procedure for constructing the new network is 

adding a tie between two actors if they are connected on both professional and 

private networks, and adding no tie if they are connected only on one of the 

networks or not connected at all. The directions and reciprocity of the network ties 

were disregarded during the procedure. This method produced four single networks 

  Municipality 1 Municipality 2 Municipality 3 Municipality 4 

Number of nodes 57 63 63 65 

Density 9.62% 6.04% 7.80% 9.38% 

Isolates, % 5.26% 3.17% 6.35% 6.15% 

Avg. degree 10.77 7.49 9.68 12 
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of multiplex relationships between actors of the local elites, allowing for convenient 

analysis of the configurations of interest — however, the directions of the links are 

missing. An illustration showing the data transformation for creation of multiplexity 

ties can be seen on Figure. 

 

 

Figure 1 Network transformation of multiplex & reciprocal or non-reciprocal ties 
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4.2   Exponential Random Graph Models 

Exponential random graph models (ERGM) are a group of statistical techniques 

used to estimate relational data with mutual dependencies (Frank & Strauss, 1986, 

p. 832; Goodreau, Kitts, & Morris, 2009, p. 105; Pattison & Wasserman, 1999, p. 

169).  

The collected network data to be estimated is viewed as the observed 

network, that is, one specific realization of a large set of all possible networks given 

the significant features identical (i.e. the number of nodes) (Robins et al. 2007a, p. 

175). Random variables are the potential interdependent ties within a network that 

shapes the structure of estimation. ERGMs (or p* models) estimate the likelihood 

of formation of a tie in the observed network and allow us to infer if the observed 

network tends to exhibit a structural configuration that we are interested in (i.e., 

reciprocity, triangles, etc.) with a significantly higher probability than expected by 

chance (Smith and Papachristos, 2016, p. 657). 

General form of ERGMs is as following: 

 

Pr(𝑌 = 𝑦) = (
1

ĸ
) exp∑Ƞ𝐴𝑔𝐴(𝑦)

𝐴

 

where, 

(i) The summation is over all subsets A of the set of network variables in 

Y. 

(ii) g terms represent the network statistics calculated on y and are assumed 

to have an impact on the probability of formation of the given network. 

(iii) Ƞ is a constant if all variables in A are mutually dependent, and zero 

otherwise. 

(iv) ĸ is the normalizing term ensuring the equation is a proper probability 

distribution. (Frank and Strauss, 1986; Goodreau, Kitts, & Morris, 2009; 

Robins et al. 2005; 2007a; 2007b) 
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Due to the relational and nonindependent structure of network data, the 

conventional statistical approaches with assumptions on independent random 

variables are not applicable in analyzing network content (Contractor, Wasserman, 

& Faust, 2006, p. 684). Herein exponential random graph models have more 

realistic interdependency assumptions. Based on Besag’s (1974) work on 

Hammersley-Clifford theorem, Frank and Strauss (1986) presented Markov 

dependency, that is, a potential tie between i to j is conditional on other possible ties 

including i or j.  

Until the last decade, the maximum pseudo-likelihood estimation was the only 

available estimation tool for parameters in Markov graphs. It didn’t, however, have 

a solid basis, and its properties were not implicit. The new Markov Chain Monte 

Carlo (MCMC) maximum likelihood estimation methods generate more reliable 

standard errors and are found to be more convenient when applicable (Robins et al., 

2007a; 2007b). Given the same number of nodes with the observed network, 

MCMC estimation techniques simulate a large number of random networks, which 

gives a probability distribution of the network configurations and the observed 

network is compared with it (Smith and Papachristos, 2016). These configurations 

of interest are thought to influence the social structures and processes that cause the 

formation of the network. Therefore, a proper model could be handy for the micro-

macro linkage (Robins et al., 2007a). Due to the capacity to reflect the local 

configurations in the network, exponential random graph models are particularly 

convenient for analyzing multiplexity (Smith and Papachristos, 2016, p. 657).
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5. Analysis 

In this chapter model specification and estimation results were displayed. In the 

first part, the network configurations chosen as variables for the analysis were 

defined and illustrated. The estimation results were presented in the next section. 

Finally, I give and discuss the results for the goodness of fit test for the reliability 

of the results. 

5.1 Model Specification and Variables 

The selection of network configurations to employ in an exponential random graph 

model requires recognizing the social processes which created the observed 

network and the underlying theoretical explanation (Robins & Lusher, 2013, p. 

174). It is worth to remember that every social context is unique in their local 

settings and relational content of their ties, so one should formulate these processes 

individually and select the parameters based on the relational contents (ibid). A 

model for an undirected network should fundamentally include a density parameter 

(i.e., edge), a control parameter for degree distribution (star parameters), and a 

parameter for the closure (triangle parameters). Depending on the network type, 

actor attributes and individual-level measures, parameters of social circuit effects 

and in some cases, additional Markov parameters could be added for the model to 

converge as well (ibid).  

Actor attributes are individual-level characteristics of the nodes within a 

network such as age, sex, and race. These effects can be binary or continuous, and 

are assumed to be fixed and exogenous (i.e., gender or birthplace), and they could 

affect one’s partner selection (Robins & Daraganova, 2013, p. 92). As in the 

homophily assumption, nodes within the network might interact more with the 

others who share similar characteristics with them; hence, these characteristics 

might affect network ties (McPherson, Smith-Lovin, & Cook, 2001; Lusher & 

Robins, 2013, p. 174, 183). Dyadic covariates are the measures on ties of a pair of 

nodes, and they can affect tie formation as well. Similar to attributes, covariates can 

also be binary (i.e., two nodes belonging to the same category) or continuous (i.e., 
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amount of time two nodes spent together) (Robins & Daraganova, 2013). ERGM 

social selection models investigate whether these attributes influence the formation 

of network ties. 

 Attribute-based activity and homophily are the most important 

configurations in social selection models, and on the condition that the research 

question is relevant, including both of these effects in one model is usually effective 

(Robins & Daraganova, 2013, p. 96).  In case a type of node is more active, they 

will inherently connect more tightly with the same type of nodes even if they don’t 

exhibit a tendency towards homophily; thus, including them together in one model 

allows to control the activity and obtain an independent homophily effect (ibid). 

For categorical attribute variables (e.g., different departments in an organization), 

homophily could be implemented with a “same category” effect, when a positive 

parameter would indicate homophily (i.e., two nodes in the same category tend to 

be associated with the presence of a network tie (ibid). 

Since we are interested in the sex differences among the members in the 

elite population, we included activity configuration to observe general activity 

(Hypothesis 1) and interaction configuration to observe men’s tendency towards 

sex based homophily (Hypothesis 2) on the multiplex network. We use activity 

configuration also as a control for age. We assume that age plays an essential role 

in this particular population as a seniority measure since the older the members are, 

the more active they have probably been in the elite network. Another homophily 

effect we used for our population is the sphere matching, which is another control 

variable looking at the extent to which people in this population form multiplex 

relationships with others who belong to the same elite spheres as themselves.  

In addition to male activity, we also included male brokerage and clustering 

effects in the model to examine sex differences for configurations regarding 

multiplexity in the elite networks. We used the two-path configuration, a multiple 

connectivity effect, controlling for men in order to test the tendency towards 

holding brokerage positions in the multiplex networks (Hypothesis 3) (Lomi & 

Pallotti, 2013, p. 207). A configuration for male triangulation is also added to the 



 

35 

 

model to measure male clustering in the multiplex network (Hypothesis 4). 

Furthermore, we added higher level parameters such as isolates, alternating stars, 

alternating triangles, and alternating two-paths estimates in the model as control 

variables for the configurations mentioned above. 

The network density parameter is not included in the models. The level of 

network density affects how many of the local configurations would be observed in 

the network. If the level of density is very high, then there would be a higher number 

of k-stars, k-triangles, or two-paths. Since it allows the model to converge easier 

and improve, density was controlled for in the analysis. There are two different 

ways of doing that in MPNet: either including density as an estimate in each model, 

or you can choose to keep density constant through your modeling. In this study, 

the second option was chosen; here, we assume that density in these observed 

networks is a constant in every four different municipalities and does not vary. 

  The final model included 10 parameters: (1) isolates, (2-4) network 

configurations for degree, transitivity and connectivity, (5-8) controls for sex and 

multiplexity/homophily/clustering, (9) age and (10) sphere based homophily. The 

list of network parameters used are presented in the Table 3. 

 

Table 3 

Network configurations used in the ERGM 

  Local Network Configuration Variable name in MPNet Hypothesis 

1 Isolates (degree) IsolatesA 
 

2 Alternating stars (degree) ASA 
 

3 Alternating transitivity (closure) ATA 
 

4 Alternating two paths (multiple 

connectivity) 

A2PA 
 

5 Men Activity A ActivityA Number 1 

6 Men Interaction A InteractionA Number 2 

7 Men twopath A TwoPath010A Number 3 

8 Men triangle Triangle3A Number 4 

9 Older activity ActivityA 
 

10 Sphere matching MatchA 
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“IsolatesA” is the variable corresponding to the model configuration for the 

isolated nodes which are not connected to anyone else in the network. When it’s 

included in the model, the ERGM algorithm looks for the isolates in the network, 

that is the people who are isolated from the network structure. Including the 

parameter for the isolates can be handy for controlling degree distributions in the 

networks (Robins, Pattison & Wang, 2009, p. 106). A positive parameter for this 

effect implies that the algorithm is observing a higher number of isolated nodes in 

the network than we would expect by pure chance.  

 “ASA” variable represents the alternating stars configuration. This 

parameter is the total count of all stars in the network and looking for the most 

active/popular individuals who have an unusually high number of connections with 

others within the network. The alternating star effect is needed to model the degree 

distribution of the network. (Robins, Pattison & Wang, 2009; Robins & Lusher, 

2013). A positive parameter for this configuration implies that we see a significantly 

higher number of individuals who have a disproportionally high number of 

connections within the network than it would be expected by pure chance. 

Furthermore, due to the higher number of high-degree nodes in the network, a 

positive parameter for this configuration signifies that degree distribution of the 

network is more skewed (Snijders et al., 2006, pp. 111–112; Robins, Pattison & 

Wang, 2009, pp. 107–108). In this study, this parameter will help to improve the 

degree distribution of multiplex networks of Swedish local elites. 

“ATA” is the variable corresponding to the alternating triangles 

configuration. This effect measures the tendency within the network towards 

forming closed triangles. A triangle defines the configuration of two nodes, i and j, 

that are connected by an edge (which constitutes the base for the triangle) and has 

at least one shared partner (Snijders et al. 2006). A corresponding definition for the 

same parameter is the edgewise shared partner statistics (Hunter, 2007). The 

alternating triangle parameter is used for modeling clustering and transitivity in the 

network as it counts the shared partners among the dyads (Robins, Pattison & 

Wang, 2009). A positive estimate for this parameter implies that there is a tendency 



 

37 

 

towards building cohesive subgroups in the network, which indicate network 

integration when observed in higher numbers (Edling, Farkas, & Rydgren, 2015). 

This variable is included in the model to measure the general level of triangulation 

and closure on the multiplex links of formal and informal networks which will 

enhance the interpretation of male and female triangulation. 

“A2PA” variable corresponds to the alternating two-paths configuration. 

This effect is a measure of the extent to which the members of a network are 

indirectly connected to each other via another member, as opposed to being directly 

connected as in triangulation and clustering effects. A two-path is a simpler form 

of a triangle configuration: it is the count of two-paths between the i and j, yet the 

presence of the edge base mentioned above between the nodes is not necessary 

(Robins, Pattison & Wang, 2009). The parameter corresponds to the dyadic shared 

partner statistics (Hunter, 2007). This configuration is needed to model localized 

multiple connectivity in the network (Robins, Pattison & Wang, 2009). A positive 

parameter for this effect implies that there is a tendency towards connectivity in the 

network formation. When a positive parameter for the alternating triangles is 

observed with this configuration, it can be interpreted as transitivity in the network 

might be stemming from the completion of the triangle bases; or multiple 

connectivity in the network might induce network closure (ibid). This variable will 

measure the general tendency for holding brokerage positions on the multiplex links 

of professional and private networks. Similar to “ASA” variable, this variable will 

also improve the estimations for male and female tendency for brokerage. 

  The first four configurations included in the model look at the network as a 

whole, while the rest of the estimates take into account different individual 

attributes of the nodes. “ActivityA”, “InteractionA”, “TwoPath010A”, and 

“Triangle3A” are variables for non-directed one-mode social selection model with 

binary attributes in MPNet, measuring attribute-based activity, homophily, 

brokerage roles, and clustering, respectively. “MatchA” is a one- and two-mode 

social selection model variable with categorical attributes. 
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We use these variables to estimate the tendency for activity and homophily 

configurations within multiplex networks of the elite, based on age, sex, and sphere 

(which part of the elite they belong to) attributions. “Men_ActivityA” is the effect 

that measures men’s general tendency towards forming multiplex relationships 

within these networks (Hypothesis 1). “Men_InteractionA” is the effect that 

measures the combination of sex based homophily and multiplexity. It is an 

indicator to what extent men are more likely to form multiplex relationships, not 

only in general with anyone but with other men (Hypothesis 2). 

“Men_Twopath010A” is the estimate that measures brokerage positions in the 

network (Hypothesis 3). “Men_Triangle3A” estimate is added for measuring male 

clustering, to what extent men in these networks tend to form all-male clusters 

(Hypothesis 4). “Aalder_ActivityA” effect measures the relationship between age 

and the tendency to form multiplex relationships. “Sfar_MatchA” is the parameter 

looking for sphere-based homophily, that is to what extent people in the network 

form relationships with others, who belong to the same elite sphere as themselves.  
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Figure 2 Network Configurations chosen as variables in ERGM (Wang et al. 2014) 
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5.2 Results of ERGM Estimations 

5.2.1 Control Variables 

The estimations for isolated nodes have positive parameters for Municipality 1 and 

4 which are not statistically significant, and negative significant parameters for 

Municipality 2 and 3. Alternating star parameter for Municipality 1, 2, and 3 are 

positive and negative for Municipality 4. Only the parameters for Municipality 2 

and 3 are statistically significant. The estimates for alternating triangles have 

positive parameters for all four networks, and the parameters are significant for 

three of the municipalities. Alternating two-paths estimate have negative 

parameters for Municipality 1, 2 and only significant for Municipality 4, while it is 

positive and significant for Municipality 3. 

5.2.2 Local Network Configurations 

Activity estimates show that men in the community elite, in general, are not more 

likely to have multiplex relationships compared to women. The parameters for 

men’s activity within the multiplex network are negative for all municipalities, 

indicating that men in the local elite are less likely to engage in multiplex 

relationships. The parameters are statistically significant only in the models 

regarding Municipality 1 and 4; however, we can observe a clear trend showing that 

men are not in general, more likely to have multiplex relationships. The results 

provide enough evidence for rejecting hypothesis 1. Previous research on 

multiplexity in networks revealed that men exhibit a higher tendency for 

multiplexity than women (Ibarra, 1992). These findings do not support corroborated 

previous research. 

When we look at the estimates for sex-based homophily among men in the 

multiplex networks, we cannot see a general trend for male homophily in the 

community elite. The parameters are positive only for Municipality 1 and 4, and 

none of them were statistically significant. Thus, we cannot entirely reject the 

hypothesis 2 even though there is no strong evidence supporting male homophily 

in multiplex networks of the elites. Homophily is inherently anticipated in social 
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networks to occur (McPherson, Smith-Lovin & Cook, 2001) and previous research 

has revealed that men, in general, have a higher tendency towards homophily in 

both their professional and supportive networks, while women at more senior 

positions build their professional networks by relying on men (Davies-Netzley, 

1998; Holgersson, 2013; Ibarra, 1992, 1993). Edling, Farkas, and Rydgren (2013) 

found that community elites in Sweden did not exhibit a tendency towards sex-

based homophily in their professional or personal networks except the professional 

network of Municipality 4, similar to the findings of this study (Edling, Farkas & 

Rydgren, 2013). However, when the same networks were analyzed together, the 

results have substantially changed; women who are underrepresented in the elite 

networks have a higher tendency for connecting with other women. 

The estimate for brokerage positions of men shows quite a clear trend. For 

Municipality 1, 2, and 4, the parameters for two-path configuration are positive and 

statistically significant, while for Municipality 3, we obtain a negative parameter 

which is not statistically significant. This estimate is a clear indication of men being 

in more valuable social positions than women in these networks since they are more 

likely to be brokers among other actors. The results are supporting hypothesis 3, so 

we cannot reject it. These findings are compatible with previous literature on 

brokerage and sex, which has shown that men exploit brokerage positions at a 

higher level than women (Burt, 1992, 1998). In formal and informal networks of 

Swedish local elite, women did not differ from men in terms of exploiting structural 

holes and occupying brokerage positions at a significant level, although statistically 

insignificant differences were found, indicating that men are more advantageous in 

such networks on the professional level in particular (Edling, Farkas & Rydgren, 

2013). Analyzing these professional and personal networks together produced 

estimates that contradicted the previous study, which was conducted using the same 

data set. 

The estimate for male triangulation provides quite a clear trend towards 

male clustering. The parameters are positive for Municipality 1, 3 and 4, and 

statistically significant for Municipality 3 and 4. We observe a negative parameter 
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for Municipality 2, which is not statistically significant, showing that there is a clear 

tendency towards clustering among men in the multiplex networks of elites. The 

results are not very clear, yet there is evidence supporting hypothesis 4. The 

previous study conducted with the same data set provided evidence for general 

clustering on the personal, professional, and multiplex networks of the Swedish 

community elites (Edling, Farkas & Rydgren, 2015), yet they did not investigate 

gender differences. On the other hand, the estimate for male triangulation might 

suggest that the tendency towards cohesive subgroups on the multiplex network 

mainly emerges from male actors’ ties. 

What we look at the last two variables controlling for age and controlling 

for sphere-based homophily, we can see that the trend is very positive in both of 

them. The results corroborate the previous study, indicating that the community 

elite in Sweden are quite integrated, within their own sphere in particular (Edling, 

Farkas & Rydgren, 2015). Even though the positive parameter is statistically 

significant only in one Municipality for the age, all parameters are statistically 

significant and positive for the sphere match.   
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Table 4 

ERGM estimation results 

 
Municipality 1 Municipality 2 Municipality 3 Municipality 4 

Effects Parameter Std. Error Parameter Std. Error Parameter Std. Error Parameter Std. Error 

Isolates  0.4056 1.513 -2.717 * 1.135 -3.5074 * 1.185 1.381 1.509 

Alternating stars 0.2347 0.648 0.903* 0.432 1.371 * 0.509 -0.9099 0.553 

Alternating transitivity 0.2341 0.152 0.4338* 0.143 1.1297 * 0.194 1.0975 * 0.18 

Alternating 2-paths -0.0335 0.04 -0.0666 0.042 0.0558* 0.025 -0.068 4* 0.025 

Activity (male) -1.4816 * 0.469 -0.2712 0.553 -0.3554 0.271 -0.8631 * 0.292 

Interaction (male) 0.7687 0.583 -0.0449 0.659 -0.0025 0.37 0.0388 0.375 

2-path (male) 0.0903 * 0.025 0.0945 * 0.03 -0.0029 0.013 0.0401 * 0.014 

Triangle (men) 0.0779 0.095 -0.1114 0.146 0.2696 * 0.063 0.1597 * 0.064 

Activity (age) 0.0031 0.002 0.0024 0.003 0.0059 * 0.003 0.0032 0.003 

Sphere match 0.4448 * 0.123 0.4109 * 0.115 0.5704 * 0.113 0.4092 * 0.104 
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5.3 Goodness of Fit 

The goodness of fit is a test for an estimated model to explain the data sufficiently, 

mainly by comparing graph distributions and the observed graph (Koskinen & 

Snijders, 2013; Robins, Pattison & Woolcock, 2005). The model can be tested once 

it is converged, and the t-statistics for the estimates are found to be less than 0.1 

(Harrigan, 2007; Wang et al., 2014). The test for goodness of fit includes the 

network configurations which were already employed in the model, as well as some 

global network configurations on skewness, standard error, and clustering 

coefficient. When evaluating the findings, t-scores for the configurations that were 

already included in the model are expected to be less than 0.1 again for a well-fitted 

model; and for the added statistics the t-statistics up to 2.0 are acceptable for a 

proper fit (Harrigan, 2007; Wang et al. 2014). While testing for the goodness of fit, 

MPNet also produces results for Mahalanobis distance at the bottom of the output. 

A smaller Mahalanobis distance indicates a better fit in comparison of various 

models, including the same parameters (Wang et al., 2014). 

The goodness of fit estimates can be seen in the Table 5. The results revealed 

that the estimated model explains the network structure of Municipality 4 the best. 

T-statistics lower than 0.1 for the variables used in the model and smaller than 2.0 

for the global level configurations, as well as the lowest Mahalanobis distance (53) 

indicate that the network structure of Municipality 4 could be estimated the best 

among all four municipalities. Municipalities 3 has the second lowest Mahalanobis 

distance (153) within these networks. However, t-statistics for some configurations 

are roughly above 0.1, which makes it a poorer fit compared to Municipality 4. In 

terms of the t-statistics, Municipality 2 and Municipality 1 do not significantly 

differ from the t-scores for Municipality 3; yet the Mahalanobis distance makes an 

enormous difference: Mahalanobis distance was computed as 493 for Municipality 

2 and 1213 for Municipality 1, making them even poorer fit than Municipality 3.   

Although not all the results indicate for a perfect fit by definition, given the 

structure of our local elite data the goodness of fit test seems appropriate enough. 
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Each of the four municipalities has very complex and unique social realities, and 

what this study does is try to fit the same, relatively much simpler model into all of 

these different social settings. Therefore, the expectation of a model fitting the data 

perfectly in all four municipalities would be unrealistic. Since it was not possible 

to improve the model due to lack of information on individuals, this non-perfect fit 

is reasonable to interpret the results. What was done in this study was searching for 

local network configuration patterns regarding gender differences in these networks 

as a whole, rather than focusing on individual characteristics in the networks. While 

controlling for fundamental characteristics of the networks, the simple models were 

being fitted to the data. There are presumably other elements influencing how these 

networks structure; however, we do not have information on them and hence cannot 

include them in the model. Therefore, we end up with different fit between the four 

municipalities, and it might have been odd if the fit were equal between them. If the 

research questions were on more general aspects, such as on what elements 

structuring these networks, then probably the model would require to be improved 

with some additional parameters. However, in the scope of this study, these results 

are proper and allow us to answer research questions on gender differences.
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Table 5 

The goodness of fit estimations 

  

 

  Municipality 1 Municipality 2 Municipality 3 Municipality 4 

Statistics Mean t-statistics Mean t-statistics Mean t-statistics Mean t-statistics 

Isolates 3.156 -0.096 1.932 0.049 4.032 -0.018 4.012 -0.006 

Alternating stars 808.1397 -0.111 591.0159 0.106 826.5892 -0.014 1052.665 -0.038 

Alternating transitivity 407.5899 0.102 264.1838 0.046 432.7692 0.142 556.199 -0.043 

Alternating 2-paths 1666.9081 0.305 1240.042 -0.142 1706.729 0.155 2073.927 -0.003 

Activity (male) 428.958 -0.105 327.43 0.238 367.198 0.202 482.928 -0.094 

Interaction (male) 184.87 -0.117 131.96 0.22 135.748 0.224 186.446 -0.097 

2-path (male) 2959.946 0.153 1698.468 0.053 2318.83 0.206 3521.36 -0.121 

Triangle (male) 268.996 -0.047 105.392 0.118 168.27 0.282 288.064 -0.12 

Activity (age) 27471.774 0.318 21852.46 0.201 26920.85 -0.056 34415.06 0.026 

Sphere match 90.474 -0.061 88.328 0.199 100.554 -0.073 124.996 -0.09 

Std. Dev. Degree 6.7104 -0.961 5.1813 -1.088 6.3675 0.433 6.9658 0.297 

Skew. Degree 1.2286 -0.933 1.0508 0.195 0.7574 -0.231 0.6366 0.021 

Clustering 0.3315 0.168 0.2666 -1.493 0.3277 1.227 0.3526 0.345 

Mahalanobis distance  1213  493  153  53 
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5.4 Discussion of the Results 

The estimation results establish some novelties not only for the previous literature 

on social networks but also on this particular social network data. From the point 

of multiplexity, there is a negative trend for men in establishing multiplex 

relationships. The lower tendency for activity on multiplex networks for men than 

women in all four community elite networks indicates that men in the local Swedish 

elite compartmentalize their formal and informal networks at a higher level than 

their female peers in the elite. In previous research, this network formation pattern 

was attributed to women for being able to obtain returns from their social capitals 

and men were found to have stronger ties with other men at both network levels 

(Ibarra, 1992; 1993). In the Swedish community elite, however, it is the women 

who have stronger ties as a result of being connected to the same actors on both 

formal and informal networks; while men within community elites appear to be 

separating their contacts on different levels. While strong, embedded ties can 

promote social capital (Coleman, 1988; Evans, 1996) such ties appear to be 

redundant for women in relation to career advancement and access to social capital 

(Brass, 1985; Burt, 1998; Ibarra, 1992; Kegen, 2013; McGuire, 2000; McDonald, 

Lin & Ao, 2009). 

The men of the community elite, in general, did not show a strong tendency 

for sex-based homophily on multiplex networks. While homophily is expected to 

occur naturally (Ibarra, 1993; McPherson, Smith-Lovin & Cook, 2001) it also 

constitutes barriers for women and disadvantaged groups in the networks to access 

and reap returns from social capital, particularly in cases when they are 

underrepresented in terms of numbers (Ibarra, 1992; Kegen, 2013; McDonald et al., 

2009; McGuire, 2000). However, sex-based homophily was found insignificant in 

Swedish community elites’ formal and informal networks (Edling, Farkas & 

Rydgren, 2013). This pattern does not change on the multiplex networks, 

confirming that there is no sign of social exclusion towards women in elite positions 

in Sweden which limits their capacity to reach social capital and derive returns from 

it. 
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One aspect that partially supports the previous research is brokerage 

positions within the community elite. Except for an insignificant negative tendency 

in Municipality 3, male actors within the community elite in Sweden tend to hold 

brokerage positions on multiplex networks at a higher rate than women. The 

previous study on the same community elite found no significant differences 

between the two genders in access to brokerage positions and structural holes in 

formal and informal networks, but there was a weak effect in favor of men (Edling, 

Farkas & Rydgren, 2013). This effect was observed substantially stronger when the 

overlap of formal and informal networks was analyzed. It is not certainly known 

whether this effect was observed significant due to the accumulation of men’s 

higher tendency to hold brokerage positions on both network levels, or it was 

detected on the intersection of two networks solely due to men’s overrepresentation 

within elite positions. Nevertheless, the difference between the two analyses clearly 

shows why multiplexity should be prioritized in social network research. 

The findings also exhibit a salient propensity towards male clustering on the 

multiplex level of local elite networks. This property is an indicator of cohesive 

subgroups within the network, and it was observed in quite a high ratio on both 

formal and informal networks of the Swedish community elite (Edling, Farkas & 

Rydgren, 2015). There was not a strong tendency for sex-based homophily on these 

networks either analyzed separately or on the multiplex networks; nevertheless, a 

somewhat higher male clustering was observed on the multiplex level. Clustering 

signals the notion of network closure and transitivity. Depending on other 

characteristics, it might generate advantageous or unrewarding environments. 

Network closure is known for building trusting relationships due to allowing 

everyone to track each other's moves (Burt, 2005). Such connectivity deepens 

existing ties and might carry them to a whole different level, leading to multiplex 

relationships and high integration of actors. Observing a higher male clustering on 

multiplex networks might be a sign of female actors relatively low integration into 

the community elite, whereas it could also be resulting from the lower number of 

women in such networks. However, interpreting the higher levels of multiplexity 

for women in these networks might easily challenge this argument. Another 
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implication of network closure is social capital; that is, holding the optimum 

combination of brokerage and closure (Burt, 2005). Tightly connected, strong ties 

usually transmit redundant information (Granovetter, 1973) and they do not 

constitute a source for social capital alone, especially for women in job networks 

(Brass, 1985; Ibarra, 1992). However, it can be a source of social capital combined 

with brokerage positions (Burt, 2005). On the multiplex networks of the Swedish 

community elite, men are found to have both higher same-sex closure and 

brokerage positions and less tendency for strong, multiplex relationships, whereas 

women appear to have a higher tendency to connect with the same actors on 

multiple networks, holding fewer brokerage positions and network closure. 

Assessing these findings combined might be interpreted as a clear indication that 

women's access to social capital is more constrained than men's, and could even 

provide an insight into the underrepresentation of women in such positions. While 

the previous study on the same local elite networks found no important differences 

between male and female actors in terms of network configurations, the analysis of 

the multiplex networks observes solid differences between the two genders which 

can and should not be overlooked. Hence, this study offers one more implication 

on the importance of multiplexity; analysis of the multiplex networks can allow 

capturing social processes we otherwise cannot see. 

A weakness of this study is the loss of directions of network ties. Data 

transformation into multiplex networks did not allow to keep directions of the links 

between actors. One method to overcome this weakness is constructing the 

multiplex network by using the reciprocal ties only; that is, adding one tie between 

two actors in the multiplex network only if they are connected on both formal and 

informal networks reciprocally. This procedure created a significantly less dense 

network of multiplex ties with a higher number of isolates and fewer number of all 

other local network configurations, and it was kept as a sensitivity test for this study 

to be able to push the limits of the data set even further.  

The ERGM estimation results did not produce convenient results for 

interpretation. Because the threshold became extremely high, the majority of the 
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parameters are statistically insignificant. In addition to that, the goodness of fit 

estimates produced higher t-statistics and Mahalanobis distances for each 

municipality. These results are presented in Table 7 and Table 8 in the Appendix.
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6. Conclusion 

The purpose of this study was to investigate whether the benefits one can derive 

from their social network differ according to their sex in Swedish local elite. 

Employing the exponential random graph model (ERGM) estimation method, we 

examined activity, sex-based homophily, access to brokerage positions and 

clustering properties for men and women on multiplex ties of the community elite 

from four mid-sized municipalities, controlling for global level variables. The 

findings revealed that women in the Swedish local elite are more likely to engage 

in multiplex relationships, whereas their access to structural holes and tendency to 

form network closure with the same sex actors are found lower than men on the 

multiplex level. The effect of sex-based homophily on multiplex networks was 

found to be insignificant.  

In contrast to the findings of previous studies, women in the Swedish local 

elite do not reap the same advantages from their formal and informal networks as 

men. The effects that appeared to serve in favor of men in the networks were found 

not significant on the uniplex level of analysis of the networks (Edling, Farkas & 

Rydgren, 2015), yet when the multiplex ties were analyzed the aggregate effects 

were observed as substantial. Further, women displayed a lower tendency to build 

cohesive subgroups with other women on the multiplex networks, which might 

suggest that female closure is not the source of high levels of integration of Swedish 

community elite. Although it does not necessarily imply that women in the Swedish 

local elite are excluded, it is still a clear indication of structural differences between 

the two sexes that serve differently for men and women. Within the scope of this 

study, it cannot certainly be explained whether these differences were observed 

since they merely represent the aggregation of rather weaker effects on formal and 

informal networks, given the absolute overrepresentation of men in our sample. 

However, in light of the findings of this study, women's underrepresentation in such 

positions could be viewed as a problem of social capital and equal opportunity, and 

women's access to high-ranking positions in their careers. Even in countries which 

provide the necessary conditions to promote gender equality as in the case of 
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Sweden, women are not proportionally represented in the elite positions. Given the 

strong and embedded ties they have in their networks, Burt’s (1998) implications 

on how social capital functions for women in professional settings are supported by 

the findings of this research. 

Another implication of the study is that analysis of multiplex networks is 

able to reveal solid differences between the two sexes which were not observed 

previously. The difference regarding sex differences in Swedish local elite networks 

between the findings of this study and the study of Edling, Farkas, & Rydgren 

displays clearly why multiplexity should be prioritized in social network research. 

Multiplexity can spot social processes that were overlooked and get a better grasp 

of the underlying conditions.  

Although these four municipalities analyzed in the scope of this research 

share similar characteristics, they have very distinct social complexities. Therefore, 

the findings cannot be generalized on all the community elite in Sweden. Future 

research might include network data from smaller and bigger sized municipalities, 

as well as local elites from other Scandinavian countries for comparison. 

Nevertheless, the study still offers a new aspect that can contribute to the research 

of Scandinavian and Swedish elite, and it can particularly provide insights on the 

efficacy of gender equality policies in Sweden. 

6.1 Research Limitations  

The major shortcoming of this research is the loss of network tie directions. As 

formal and informal networks were transformed into one multiplex network, it was 

not possible to keep directions of the links between actors. All network ties on 

analyzed networks are undirected. The exclusion of directional information does 

not only impede a richer, robust analysis but also leads to omission of some links 

in the analysis while constructing the network of reciprocal ties. Such a weakness 

lessens the grasp of network structures and the underlying mechanisms which 

generated them. One possible solution to overcome this weakness was constructing 

the multiplex networks by using the reciprocal ties only; yet this method created 
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substantially sparse networks with quite high threshold to observe local network 

configurations of interest, and ERGM estimation results could not produce 

significant parameters for interpretation.
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Appendix 

 

 

Table 6 

Descriptive statistics for multiplex and reciprocal ties 

 

 

  Municipality 1 Municipality 2 Municipality 3 Municipality 4 

Number of nodes 57 63 63 65 

Density 3.38% 1.79% 2.30% 3.32% 

Isolates, % 36.84% 47.62% 47.62% 38.46% 

Avg. degree 3.79 2.22 2.86 4.25 



 

65 

 

 

Table 7 

ERGM estimates for reciprocal ties network 

 

 

 

 
Municipality 1 Municipality 2 Municipality 3 Municipality 4 

Effects Parameter Std. Error Parameter Std. Error Parameter Std. Error Parameter Std. Error 

Isolates  -0.2639 1.093 -0.6196 1.341 0.4341 1.366 0.3261 0.982 

Alternating stars 0.7188 0.661 0.9471 1.104 0.8059 0.889 0.4905 0.501 

Alternating transitivity 0.4561 0.275 0.7113 * 0.341 0.2478 0.244 0.58 0.213 

Alternating 2-paths 0.0922 0.131 0.0694 0.242 0.1083 0.155 0.0058 0.1 

Activity (male) -1.1155 0.74 0.4138 1.156 -1.183 * 0.521 -1.1108 * 0.534 

Interaction (male) 1.5448 0.974 -0.0382 1.332 2.0613 * 0.73 1.2216 0.74 

2-path (male) -0.0054 0.11 -0.0104 0.164 0.0035 0.118 0.0958 0.089 

Triangle (men) 0.0493 0.559 -1.3726 1.26 -1.4589 1.225 -0.3856 0.484 

Activity (age) 0.0066 0.006 0.0029 0.01 0.0143 0.008 0.0022 0.006 

Sphere match 0.7868 * 0.249 0.5549 0.301 0.7223 * 0.287 0.646 * 0.202 
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Table 8 

Goodness of fit results for multiplex & reciprocal networks 

 

  Municipality 1 Municipality 2 Municipality 3 Municipality 4 

Statistics Mean t-statistics Mean t-statistics Mean t-statistics Mean t-statistics 

Isolates 21.218 -0.071 29.74 0.079 30.348 -0.126 24.854 0.047 

Alternating stars 108.1012 -0.067 49.9492 0.108 82.1859 -0.109 150.3993 0.042 

Alternating transitivity 35.5174 -0.091 11.0518 0.078 15.5243 -0.116 53.6353 -0.04 

Alternating 2-paths 179.5495 -0.009 72.0824 0.141 127.5558 -0.033 276.3609 -0.161 

Activity (male) 93.198 -0.292 56.14 -0.032 62.79 0.093 103.558 0.161 

Interaction (male) 41.514 -0.261 22.108 -0.028 25.38 0.077 40.874 0.177 

2-path (male) 178.582 -0.192 60.506 0.034 86.464 0.127 254.412 -0.039 

Triangle (male) 10.898 -0.176 0.958 0.04 0.942 0.053 10.41 0.122 

Activity (age) 5946.012 -0.051 3763.056 0.374 4764.518 -0.177 7391.228 -0.307 

Sphere match 26.448 -0.093 15.898 0.03 19.392 -0.106 29.986 0.435 

Std. Dev. Degree 2.3305 -0.162 1.5098 0.643 1.9428 0.532 2.7375 -0.147 

Skew. Degree 1.478 -0.86 1.6797 0.362 1.5215 0.339 1.8213 0.51 

Clustering 0.2159 0.604 0.1559 0.8 0.1252 0.837 0.2193 0.093 

Mahalanobis distance  213  1133  1073  213 


