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ABSTRACT 

It is important to understand how people interact and the way in which social interactions 

affect people’s behavior, as this may have several implications for conservation. This study 

used social network analysis to investigate the underlying mechanisms of information sharing 

in wild edible fungi harvesters and how they affect the spatial behavior of harvesting.  

The study identified two separate networks in the two study villages. The social relations of 

these groups were the foundation for the information-sharing networks, and their number 

proved to be a positive indicator of the degree in sharing ties. Harvesters exchange 

information with the people they feel closest to and use that information to increase their 

chances of harvesting success. Some noticeable differences in the reported ties were observed 

between sexes and age groups. 

The majority of people over 50 and in particular men were found to be the key actors of the 

network. The same individuals were part of the subgroups that harvested in areas with higher 

popularity. The popularity of a harvesting site was significantly linked to the higher 

connectivity inside the group that preferred that site. 

The study supports the argument that harvesters’ behaviour and decision-making is 

conditioned by the social context in which they live. Therefore it provides evidence that social 

context should be taken into account and thoroughly studied in projects that deal with natural 

resource exploitation.  
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I. INTRODUCTION 

Natural resource harvesting is possibly one of the biggest challenges for conservation. 

Humans have always been dependent on the environment, so its preservation is an imperative 

for us. But under the pressures of a developing world and an exponentially increasing 

population, this seems to be an overwhelming task. Some approaches though have proven that 

conservation can succeed, if other aspects (e.g. development, human welfare) are taken into 

consideration (Russell, 2003; Moller et.al, 2004). 

 Today it is widely appreciated that conservation with the exclusion of humans is not the most 

successful of strategies (Pimbert and Pretty, 1995). For it to work, conservation must prove 

itself beneficial for both the environment and the people. It has to deal with the realities of the 

people that directly depend on the resources to be preserved and provide options. Successful 

conservation has to take into account the rules of the human behaviour in order to influence 

that behaviour into compliance (Keane et al, 2008).  

 

1.1 Research approach 

Most psychologists would agree that seeking others is a basic human condition, as “others” 

are essential in the context of a social being. One of the basic manifestations of this theory is 

the child seeking his mother. But the more important questions in this case are: ‘what are 

people actually looking for in others and what benefits do they expect from interacting with 

those people?’ (Greenberg, 1991). Whatever the answers are, it is widely recognized that 

social interaction plays an important role in shaping the decisions of people and contribute to 

the creation of behavioural patterns. These influences are reflected not only in the individual’s 

choices but also in the choices of the group as a whole, generating a common path for actions 

(Turner, 2010). Therefore the analysis of the effects of social interaction on the behaviour of 

natural resource harvesters should appeal more to conservationists who might find this way an 

answer to some of their unsolved problems with regard to harvesters’ behaviour. 

Up until now conservation projects that dealt with resource exploitation, have struggled to 

understand the underlying rules of decision-making but focused on the individual, failing to 

take into account the aspects of social interaction (Pradhan & Leung, 2004; Abernethy et. al., 

2007; Fulton et. al. 2011, etc.). Social network analysis (SNA) is an extremely useful tool that 

could provide new insights into human behaviour and the spatial dynamics and connectivity 
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of the social-ecosystem complex (Cumming et. al., 2010). Such insights would be extremely 

useful in the adaptive management of natural resources (Bodin et.al., 2006). In theory the 

social interactions can increase the chances for co-operation and joint action, which in 

essence could help overcome possible conflicts over resources and facilitate the creation of 

common regulations (Bodin and Crona, 2009). Various studies have proved that the inclusion 

of various stakeholders in social groups and facilitation of relationship development can 

increase the chances for collaborations and joint action (Hahn et al., 2006; Bebbington and 

Perreault, 1999; Olsson et al., 2004; Gunderson, 1999). 

An important variable of social interaction is information sharing, which in harvesting 

networks has the potential to directly shape the behaviour of the individuals (Allen & 

McGlade, 1986; Little and McDonald, 2007; Little et.al., 2004). Little and McDonald have 

shown that information sharing can improve the exploitation of resources, and increases the 

harvesting success of the people that are connected to more experienced harvesters in 

comparison with those acting alone. He also showed that in spite of increasing the individual 

success, information sharing had a negative impact on the aggregate harvests. 

Some network theorists suggest that the network structure is given by the motivation of 

individuals found in that structure. Kadushin (2002) names two principal motivations for the 

integration of people in a network: the necessity of “support and comfort” and the quest for 

“efficacy and mastery”. Both these motivations are very clearly mapped into the structure of 

the network, acting as either cohesion ties or structural holes (Kadushin, 2002). The analysis 

of such structures can therefore provide some useful insights into what drives people to share 

information or to keep everything to themselves. And whatever those motivations are, they 

affect the way that a person thinks and acts in respect to the natural resource harvesting.  

Inside social networks, knowledge can be generated, shared and preserved, fact which can be 

crucial for conservation management. This aspect, if clearly understood can help integrate 

new regulations and foster the transfer of innovation and co-ordination of collective actions 

(Bodin&Crona, 2009).  

 

1.2 Research aims 

Wild edible fungi (WEF) constitute a valuable resource, both for the integrity of the forest 

ecosystem and for people (de Roman et.al, 2006). But in contrast with the animal and plant 
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kingdoms the fungi have appealed less to conservation and were not included in any 

international biodiversity agreements (Dahlberg et.al., 2009). Their harvesting has often been 

regarded as a simple hobby, but some studies show that WEF are an important source of food 

and income in many countries (Hosford et al. 1997; Wong et al. 2001; Boa, 2004). 

 

Eastern European countries in particular are one of the major collectors and consumers of 

WEF, and have created robust markets that satisfy the high demands. These countries are also 

the main providers of WEF for the Western European countries, where harvesting regulations 

are strictly imposed (de Roman et.al., 2006). In some countries such as Romania the 

increasing demand of WEF has led to the creation of numerous groups of harvesters, with 

different interests, that compete over the same resource. On one side are the rural groups 

which have a long standing tradition of WEF harvesting and for which mushrooms represent 

an important alternative source of food. On the other side are the commercial harvesters, most 

of the times represented by opportunistic individuals from poor backgrounds, who seek 

immediate profit either on the local markets or on the international markets. The later group is 

very hard to track down and harder to interview, as they have no interest in revealing the 

details of their practices. For this reason I chose to study the first group, of rural harvesters 

which are easier to identify and respond openly when asked about their harvesting practices. 

A study on such a group can be very useful, as they are long settled harvesters and can 

provide insights on network changes over time as well. 

 

The aim of this study is to take a new approach to understanding harvesters’ behaviour, 

providing a framework that can later be used for research on other harvested resources and 

fed into spatial conservation of those resources. The social research in two villages in the 

Fagaras region, Romania, has the following objectives: 

a) To detect the types of social interactions of the WEF harvesters, with regards to their 

harvesting activities, and the similarities/differences between these interactions and 

their everyday socialising networks; 

b) To identify the type of information that is shared and how this information travels 

between harvesters; 

c) To reveal how the characteristics of the social interactions translate into people’s 

harvesting behaviour. 
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II. BACKGROUND 

Traditional approaches to conservation failed to acknowledge the value of local knowledge 

and uses of natural resources for a long time. Over the past decades these approaches have 

been widely recognised as unsatisfactory at meeting conservation targets (Pimbert & Pretty, 

1995). Since most of the conservation issues occur where the livelihoods of people are mostly 

dependent on natural resources, new management methods had to be used, in order to provide 

incentives to the local people to preserve (Hutton & Leader-Williams, 2003).  

Keane et.al. (2008) have looked at the types of incentives that can influence people’s 

behaviour into compliance. The authors emphasize on the need for conservation to take 

account of all the rules of human behaviour in order to successfully manage natural resources.  

Cinner and Bodin (2010) studied the relationship between different livelihoods in 

communities from developing countries, and their implications to natural resource 

exploitation. They were looking for a new understanding on what drives diversity in 

livelihoods, how this diversity is influenced by either economic development or population 

density and how this can affect the natural resources management. Their conclusion was that 

along with development the resource based occupations tend to specialize and increase in 

importance, as secondary livelihoods either disappear or become less important.  

Such findings suggest that restrictions and regulations must be equitable and have the same 

effect on everyone in order to have the desired effect. The responses to different management 

approaches in fisheries, are standing proof that human behaviour will get around any 

inconveniences, which can have either good or bad outcomes for conservation (Fulton et.al., 

2011). Brooks found that predictors from multiple domains such as economic status, attitudes 

and values, knowledge of resource scarcity and social capital have a strong influence on 

conservation behaviour. The level of wealth, knowledge of the resource and education were 

positively correlated to the willingness of reducing the harvest (Brooks, 2010). 
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2.1  Social Networks  

A social network is broadly defined as a group of people who interact with each other 

following certain patterns. These can be either patterns of friendships, business relationships 

or inter-marital bonds (Newman, 2003). The social capital of a group represents an essential 

resource for the well-being of the individuals.  Social relationships can help develop the social 

capital, through increased availability of information that foster learning and acquisition of 

new methods and technologies (Rudd, 2000). 

The network approach has its origins in mathematical graph theory and has a long standing 

history in the social sciences and psychology (Scott 2000). The study of networks appeals to a 

vast range of subjects, beyond sociology and psychology, from transport networks, 

communication networks to anything that is defined as a system constituted of multiple 

subunits that are interconnected. In the field of biology the number of study areas that have 

taken on this approach has increased significantly in the past decades (Newman, 2003). These 

range from molecular studies such as metabolic pathways (Stelling et.al., 2002) and genetic 

regulatory network  studies (Kauffman, 1971), histological studies like the functioning of the 

nervous (White et.al., 2003) and circulatory systems (Banavar et. al, 1999), to large scale 

studies that describe food webs and species interaction (Cohen et.al., 1990) . In conservation 

researchers have only recently started to grasp the importance of this approach (Krause et. al., 

2007). 

Krause et.al. (2007) have discussed the potential of SNA in behavioural sciences and how 

social analysis could help find answers to questions that haven’t been answered yet in this 

field. Usually the network approach sees the relationship between two individuals as some 

sort of communication or interaction. Krause et. al. stated that, if looked at from the 

behavioural perspective the relationship between two actors can be generated by competitive, 

hostile, aggressive or co-operative behaviour. In this case, the relationship could be 

interpreted as either an existent or an absent communication/interaction. 

Croft et.al. (2006) have shown in their studies on guppies that social interaction was 

extremely important in fostering co-operation between two individuals. The fish that were 

observed to socialize frequently in normal circumstances were much more co-operative in the 

presence of a predator.  Ohtsuki et. al. (2006) looked at the evolution of co-operation. Their 

conclusion was that the evolution was strongly related to the structure of a social network and 

that it is favoured if the ration between an altruistic act and the cost of that act is higher than 

the average number of neighbours in that network. 
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 In a similar way in which the study of social structure has helped scientists understand the 

spread of a disease inside a community, conservation that deals with natural resource use can 

find the ways in which information  and knowledge travels from one individual to (Krause 

et.al, 2007). Cross et.al. (2004) showed that the changes in the network structure of African 

buffaloes, due to environmental changes, could be responsible for a more rapid and extensive 

spread of bovine tuberculosis in one year compared to the previous. The same can be the case 

for the networks of resource harvesters which can change over time due to an increase or 

decrease of resources available, economic changes and so on. This on its turn could affect the 

entire structure of the network creating a different pattern in harvesting, thus impacting the 

resources in a different manner.  

 

Social networks study in conservation 

Managing natural resources is increasingly requiring not only the understanding of the 

underlying resource dynamics, but also the dynamics of human exploitation. Little and 

McDonald (2007) have looked at the effects that social network structure can have on the 

dynamics of resource harvesting. They have created an agent-based model, with an agent that 

was harvesting a renewable resource and that was a part of different network structures, and 

tested the system under a series of uncertainties. Their findings suggest that under a high 

uncertainty in the resource availability, the agents from an ordered social network can exploit 

the resource better by passing on the information. On the contrary the highly connected 

random networks have yielded lower aggregate harvests. In these networks a hierarchical 

yield is obtained, from the most “skilled” actors who have the highest harvest to the less 

connected actors who have the lowest harvest (Little & McDonald, 2007). 

The study of fisheries management has been one of the first areas of conservation to take on 

the approach of social networks analysis.  One of the first such studies was done by Johnson 

and Miller in 1986, and debated the capability of fishers to accurately recall frequencies of 

social behaviour by comparing two sets of social networks based on kinship and economic 

behaviour of fishermen with a social network based on cognitive data. Their data shows that a 

social network can have different structure when based on different social contexts. Cognitive 

data presented the network as a midway between the real networks of different social 

behaviours, so their conclusion was that in some measure recalling information may 

correspond to observed behaviours (Johnson & Miller, 1986). 
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Another study by Johnson and Orbach (1990) looked at the influence of social structure on 

the decisions of migratory fishermen in the USA. According to them the social ties of these 

small scale fishers have a strong impact on their decision to migrate. Analysis of fisher 

similarity has proven that two fishers that are more similar are also more likely to take the 

same decision and present the same behaviour. Similarity here refers to the connections with 

other people that two fishers have in common (Johnson & Orbach, 1990). 

A number of studies have particularly looked at the process of information sharing in fishing 

communities. The strategies in which fishers manage information and knowledge can offer 

advantages or disadvantages to themselves and to others. Palmer (1991) showed that secrecy 

can be the most cost-effective strategy for fishers in an economic model that assumes the 

rational-profit maximising behaviour, especially in situations where competition is high and 

the resource harvested is extremely valuable. Secrecy can also be a good strategy in the case 

where the resource is relatively sedentary in which case harvesting knowledge is more 

valuable over time (Acheson, 1981). But Acheson also showed that where there are no social 

norms precluding lying, in cases of strong competition it is more advantageous for fishers to 

engage in social groups in which sharing of information is reciprocated. 

Turner (2010) looked at the connection between social structures inside the fisheries from 

Northumberland (UK) and fishers’ success and spatial behaviour. The patterns of social 

interactions were proven to affect the patterns of information availability among fishers and 

therefore influence the resource exploitation. The author also found that a greater efficiency 

in fishing was achieved where the network had a higher number of ties, due to the increased 

availability of information. 

Bodin et.al. (2006) have studied the role of the network structure in natural resource 

management. They have connected different features necessary for adaptive management of 

natural resources to structural characteristics of networks. The density of the network was 

found to be beneficial for social memory, redundancy and social memory, but a very high 

density could also work as a disruptive agent for heterogeneity, which is the essential feature 

to knowledge generation and increased capacity of innovation, and could inhibit adaptive 

capacity by locking actors with multiple connections in “political positions”. A lower overall 

betweenness was also found to be beneficial for maintenance of heterogeneity and 

redundancy. 
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In 2009, Bodin and Crona reviewed and synthesized empirically based literature to add more 

precision to the initial insights of the influence that network structure plays on the behaviour 

of the natural resource harvester. Their review shows that significant differences in 

governance processes and outcomes can be found between networks experiencing structural 

differences in terms of density, degree, subgroup interconnectivity, and degree of network 

centralization. But none of these structural characteristics proved to have a monotonically 

increasing positive effect on important processes of resource governance, and that the 

favoring of one of these characteristics would be likely to occur at the expense of another. 

 

The study of social network structures 

 

Newman (2003) put together a comprehensive review of the developments achieved in the 

field of social network analysis that tries to predict the behaviour of different theoretical or 

real systems. He explains concepts such as “the small world effect”, degree distribution, 

clustering, network correlations, models of network growth and preferential attachment and 

dynamical processes taking place on networks. 

The “small world effect” is a term derived from Milgram’s experiment which created an 

image for the distribution of path lengths in an acquaintance network. In the experiment 

several persons were asked to pass on a letter to a first-name acquaintance. The letters were 

supposed to reach the same person, previously assigned. Almost a quarter of the letters 

reached the target and passed through the hands of an average of only six individuals in doing 

so (Milgram, 1967). The number six suggests the shortness of the track of information 

between any two people in a large network, and in most of the cases that track includes the 

same set of people. The implications of the “small world effect” regard the speed of 

information flow inside a group of people. This theory takes form in the calculation of the 

shortest (geodesic) path inside a network (Newman, 2003).  

Freeman (1979) has taken on the problem of centrality in social networks and analyzed the 

implications of each measure of centrality for the experimental study of the small groups. He 

reveals three intuitive conceptions of centrality and analyses three measures for each concept: 

degree, betweenness and closeness. 

Studies such as those of Valente (1995) and Rogers (1995) focused on identifying key 

individuals in networks that may influence information diffusion. Their models provide a 

means of measuring at what rate the diffusion of information occurs in a certain network. The 

removal of such individuals is assumed to have serious consequences on the network structure 
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and information flow. Krause et.al. (2007) mention though that real life networks are usually 

more robust to the removal of some individuals, so it would take a considerable number of 

exclusions in order to have an effect on the entire network. 

 

Wilson (1975) suggested in his paper that the information flow inside a network is also 

dependent on the drivers of that network. He says that the information flow can be highly 

maximised in the case of human information networks and the flow can take place in both 

directions, or it can be weak and directed as in the case of military networks where 

information needs to follow just one direction. 

Another problem concerning information flow was raised by Granovetter in 1974. He 

estimated that strongly linked individuals are more likely to have similar experiences, which 

would result in a decrease in novelty of information. On the contrary, the individuals that are 

weakly linked would provide the opportunity for novel information to be accessed by the 

group (Granovetter, 1974).  

Spatial proximity and a critical level of connectivity are important for the formation of 

network structures and for the functioning of its components, such as coordination of large-

scale responses, information processing and decision-making (Wong et.al., 2006; Norberg & 

Cumming, 2008). Even though increased density of networks has been proved to increase co-

operation and understanding, the aspect must not be treated superficially, as some empirical 

studies have shown that from a certain point of view, a higher density actually hinders 

knowledge creation and flow, which can result in less efficient resource use and reduced 

capacity of adaptation to a changing environment (Bodin and Norberg, 2005; Little and 

McDonald, 2007; Ruef, 2002).  On the other hand, it’s not just the number of ties inside a 

network that influences co-operation, but the distribution of such ties is also essential. For 

example a divided network, with many subgroups that are poorly connected to each other can 

have serious consequences on the collaborative processes. In some cases though some 

fragmentation might prove itself beneficial for knowledge transfer and retention, as the 

multidimensional structure provides an increased cognitive capacity (Bodin & Crona, 2009). 

Reciprocity is also a characteristic of social networks that should be seriously considered. 

Plickert et.al. (2007) focused on reciprocity and the types of ties that are more likely to be 

reciprocal. As expected kin and friendship relations proved to be the ties with increased 

chances of reciprocity. Usually most of the activities of an individual target to support the 

household and other family members, it is obvious to expect a process of reciprocation from 
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those towards whom he acts. Based on this rationale, the author hypothesises that stronger ties 

increase the likelihood of reciprocity. 

Studies have also shown that women network differently than men, leading to different 

effects on the structure and functioning of the network. Durbin talks about the difference in 

which women interact, compared to men and she suggests that this may influence the creation 

of knowledge inside the network and its flow. She suggests that the main reason for women’s 

involvement in networks is that of socialising, while men tend to network more for utilitarian 

reasons that help them achieve something (e.g. status in a community). Since it has been 

generally acknowledged that socialising in general enhances the generation and circulation of 

knowledge, it can be assumed that women could play an essential role in the process of 

information transfer (Durbin, 2011). Bastani’s study on Iranian middleclass networks 

revealed a difference between men and women when it comes to network size, especially 

when correlated with attributes such as education. Women in general had larger networks 

than men that comprised mostly of kin and very few friends; but in women with higher 

education the networks proved to be smaller. In contrast, men with higher education had a 

larger circle of friends (Bastani, 2007). 

Limitations of SNA in conservation 

 

Cumming et.al. (2010) looked at the strengths and limitations of SNA in conservation. He 

found that aspects such as network dynamics over time and its capacity to adapt to changes, 

the overlap of social and ecological networks and the requirement for a consistent set of data 

in space and in time to have in hand as useful framework, some of the major limitations at the 

moment.  It is widely accepted that social networks are dynamic and change over time, either 

by growing or collapsing. There is little knowledge though of the effects of these processes on 

the attributes of the whole network. The question that needs to be answered in this case is 

“what is the extent to which networks can adapt to node loses or additions?” (Cumming et.al, 

2010). Another challenge presented by Cumming is the concomitant analysis of both social 

and ecological networks. These two networks overlap over time and space, but there is little 

known about how they could be studied together or tested against each other. For the SNA  to 

gather strength in the field of conservation consistent sets of data need to be collected from 

diverse habitats and systems, and over long periods of time. It is therefore a good suggestion 

for conservation initiatives o start analysing the social factors that influence natural resource 

exploitation.(Cumming et.al, 2010) 
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2.2 Wild Edible Fungi 

Forest based resources represent one of the oldest and most important type of resource for 

humans around the world. NTFPs have long sustained the livelihoods of communities 

adjacent to forests, and not only (Negi et.al., 2011). The term NTFP is not clearly defined but 

generally it refers to any biological product derived from the forest except timber and usually 

includes wild meat, vegetables, medicinal plants or fungi (Robinson & Pfund, 2005). 

Wild edible fungi constitute one of the most important components of a terrestrial ecosystem. 

They incorporate a large part of the species diversity and play a substantial role in key 

ecosystem processes (Dahlberg et.al., 2009). Usually the harvesting of wild fungi involves 

only the collection of the fruiting body, leaving the mycelium underground, which is essential 

for the long term viability of mushrooms. One of the most acute threats to wild mushrooms at 

the moment is the large scale collecting done by inexperienced harvesters. Most of these 

individuals remove the mushrooms entirely from the ground affecting the sustainability of the 

mushroom population. Other important factors that threat the long term viability of wild fungi 

include habitat loss, changing farming and forestry practices and pollution (Leonard& Evans, 

1997). 

Countries from Eastern Europe and Russia have a long standing tradition of harvesting wild 

edible mushrooms and their consumption has a much stronger value than it has in the 

countries of Western Europe (Wasson & Wasson, 1957; Druzhinina & Palma-Oliveira, 2004). 

With regards to harvesting and consumption of WEF countries from Europe fall into two 

categories: “first, nations with weak economies, usually with a significant local tradition of 

using wild edible fungi and some which also export; second, wealthier countries that import 

but may not have a strong tradition of collecting. Romania is an example of the first group 

and the Netherlands an example of the second” (Boa, 2004). Romania is also recognized as a 

major exporter of WEF, with Boletus edulis being sent to Italy regularly (Boa, 2004). 

 

But despite the increased attention from the general public, conservation initiatives in most 

countries have insufficiently considered WEF and international agreements have seriously 

overlooked them (Dahlberg et.al., 2009). 
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2.3 Study site 

Romania is the northernmost country of the Balkans region and covers a total surface area of 

237,500 km
2
. The country has about 20.5 million inhabitants and a population density of 

around 86 people/km
2
(Kathe et.al.,2003). 

Romania is considered an important meeting point of different biogeographic regions and 

ecosystems linking Europe with Central Asia. Prior to anthropogenic influences, its territory 

consisted mainly of forests (27 %) and steppe grasslands (16 %); aquatic ecosystems and 

wetlands accounted for about 5.8 % and alpine and sub-alpine ecosystems for about 1.2 % of 

the territory (NSAP, 1996). Even today, Romania is the European country with the largest 

surface area covered by natural forests. Forests make up 26 % of the country’s surface, half of 

which are managed for conservation rather than for exploitation purposes (Grigoras et.al., 

1998). 

The Fagaras region is situated in the center of the country and is bordered to the south by the 

Fagaras massif, the highest in the Romanian Carpathians. The area encompasses one of the 

most diverse natural sites from Romania. 35% of the region’s geographical landscape is 

mountainous and most of the lower regions are covered by abundant beech and oak forests. 

The climate of the area is continental with hot and rainy summers and cold winters (Tara 

Fagarasului, 2006-2008). 

The villages Dragus and Vistea are located to the south west of the region, at the base of the 

Fagaras Mountains. The nearest town, Victoria is approximately 5 km to the west from the 

villages. The two communities of Dragus and Vistea comprise of 1202 and 602 people, 

respectively, in 397 and 241 households (Comuna Dragus, 2007; Comuna Vistea, 2007). The 

villages include only two primary schools and a small number of private businesses. 

Therefore all children go to high school in town and most of the people work in shops or at 

the chemical plant outside of Victoria (Sucaciu, 2011- personal communication).  

Agriculture constitutes the main livelihood in the two communities. People usually raise 

cattle, pigs and poultry and cultivate cereals and vegetables for their own consumption, on the 

pieces of land surrounding the villages. Other activities include harvesting of medicinal 

plants, wild berries and wild edible mushrooms. The traditional harvesting has been practiced 

for many generations and NTFPs were collected only for personal use (Sucaciu, 2011- 

personal communication). 
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III. METHODS 

Questionnaire based interviews requesting for self-reports are the predominant research 

method used by traditional social network studies (Marsden, 1990). This method is useful for 

small networks research, where all individuals from the network can be interviewed in order 

to appreciate the entire size and structure of that network (Newman, 2003). Therefore a semi-

structured questionnaire was used to gather data on network participants and structure in the 

two study villages. The same questionnaire was used for finding data on  the perceived 

importance of information sharing and on mushroom harvesting background. 

 

3.1 Questionnaire interviews for SNA 

Questionnaires have been used for over a century in social research and represent an efficient 

means of collecting both qualitative and quantitative data. There are several ways in which 

questionnaires can be administered and they need to be carefully chosen according to the aims 

of the project and specific circumstances (Saunders et.al., 2003). A face-to-face approach was 

chosen for this study because it allowed for a more open-ended questioning, probing, dealing 

with sensitive issues and helped build trust in the project. This method has its disadvantages 

as data delivery and interpretation can be biased by the moods and opinions of the interviewer 

(Saunders et.al., 2003).  

The interviews can be “structured” or “unstructured”, depending on the type of data the 

interviewer is interested to obtain. The “structured” interviews are useful in gathering 

quantitative data, if the questions are formulated carefully to avoid misinterpretation. The 

“unstructured” interviews provide qualitative data and offer the interviewer the chance to get 

into more detail or clarify possible issues (Saunders et.al.,2003). Most of the questions in this 

study were open-ended to allow flexibility and detail in answers, as social network analysis is 

more of a descriptive tool (Newman, 2003). 

For social network analysis there are several ways in which the sampling of interviewees can 

be done. The full network method requires the researcher to collect data about the ties of each 

individual with all other individuals in the network. Full network data is essential for the 

proper definition and measurement of many structural concepts of network analysis (e.g. 

betweenness). The snow-ball method starts with the interviewing of one focal individual or a 

set of focal individuals, who are asked to report some or all of their ties. Next each name 
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mentioned in the first interview is contacted and asked for the same report. The interviewing 

continues until a report is collected from all the individuals that were named. The weak point 

of this method is that it might ignore isolated individuals. The third method is the one of the 

ego-centric networks, which implies collecting data from a selected sample of focal 

individuals (ego). The individuals reported by the egos can be either contacted and asked for 

their connections, or the egos can be asked to report on the connections between the 

individuals they named (Hanneman & Riddle, 2005). 

Most often the data for presence or absence of ties is collected with single-item questions that 

request the respondent to enumerate the individuals with whom he or she has a direct 

interaction for a certain purpose. Another option in the case of small communities is to use a 

list of individuals and to ask each respondent to report the persons from that list with whom 

he/she has direct contacts. Some researchers ask the respondents for details about the persons 

with whom they interact, through the so called “name interpreters”. The name interpreters 

include the one or both of the following details: a. attributes of the named persons (e.g. age, 

education, ethnicity); b. properties of the tie between the respondent and each person he/she 

reports (e.g. frequency of contact, intensity, type of relationship) (Marsden, 1990).   

Many initial studies of networks in mass population have placed an upper limit to the number 

of connections to be reported by each individual. In one of the first such studies, in 1966, 

Laumann asked his male respondents to name their three “best friends” (Laumann, 1973). In 

another study of a Toronto district, in 1979 Wellman asked the respondents to name up to six 

persons outside their household that they felt closest to (Wellman, 1979). Despite its 

practicality this method has been criticized by Holland and Leinhardt (1973) who said that it 

can distort the description of both the local and global structure, and appreciated that the most 

successful practices allow networks to vary in size. 

 

3.2 Practice of methodology 

Research was conducted over three weeks, between the 20th of June and the 10th of July 2011. 

Both villages were visited every day for the entire period, one in the morning and one in the 

afternoon depending on the availability of the respondents. One volunteer student from the 

nearby town was prepared through training and role-playing to take part in the interviewing 

process.  
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3.2.1 Sampling method 

The mayors of the two villages were contacted and asked to provide a list with the names of 

people currently living in their village. In each village one family has previously agreed to 

take part in the study, and they were considered the starting focal points of the network. All 

the people named by the focal respondents were contacted and asked to answer the 

questionnaire using the snow-ball strategy. In order to avoid biasing the data we got on the 

ties of information sharing, we approached every person without revealing that they were 

named by someone else from the village.  

In order to gather data on the full network the remaining households from each village were 

visited and people were briefly asked about their harvesting activities. For this study we 

interviewed only the people that have been harvesting WEF for the past two years. The 

rationale behind this selection is that social networks are dynamic and can change over time, 

either by growing or collapsing (Cumming et.al., 2010). The dynamics of a social network 

requires observation over a long period of time, which was impossible in this case. 

Considering data from a longer period of time could distort the results if the study focuses 

only on the present state of the network (Cumming et.al., 2010). 

Every member of each household was interviewed independently, on the basis that the ties 

reported might differ among sexes or age groups, despite being part of the same household. In 

the end all members of the networks were identified and interviewed. 

 

3.2.2 The questionnaire 

The final questionnaire (Appendix I) was designed with the aim to provide data on the 

following:  

• The people with whom the respondents socialize most often 

• The people with whom the respondents share information about their harvesting 

activities 

• The properties of the information sharing ties 

• The perceived importance of information sharing in choosing a harvesting site 

compared to other factors 

• Background and harvesting practices 
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Most of the questions were open ended to allow people to be flexible in their answers and to 

offer details or explanations. Some of the answers to these questions were later coded for an 

easier entry in the datasheets and analysis. 

Wording was carefully managed to be simple and clear, and to avoid bias using a neutral 

phrasing and presentation. The format was structured to keep the respondent interested 

throughout the interview.  Thus the questionnaire was split into four sections: a. Personal 

details; b. Social networks; c. Background and harvesting practices; d. Decision-making. 

The first section included demographic questions that we considered to be relevant for the 

social network analysis. No sensitive questions (e.g. income) were asked, as they were 

thought to be irrelevant for the focus of the study. 

The second section focused on the social interactions of the respondents. People were asked 

about their ordinary social connections and how united they perceive their community. For 

the information sharing ties, people were asked to enumerate 10 people with whom they 

exchange harvesting information and to give details about the type of relationship (e.g. 

child/parent, husband/wife, friend, etc.) they have with that person, frequency of sharing the 

information and the last time they spoke with that person to exchange information on 

harvesting. The limit was used to help people focus on a number of persons, so it would 

facilitate their recollection. To make sure that no individual in the network or tie between two 

individuals was overlooked, each respondent was presented with a list of names, of all the 

people currently living in the village (the people working in the city and abroad were 

excluded) and were asked to pick from the list the persons with whom they exchange 

information but haven’t mentioned previously. The same details were requested for these 

names as for the first ten. People were also required to give details of their perception on the 

amount of information they share with each person. 

The rest of the section dealt with details regarding the type of information people share, the 

reasons for sharing information about harvesting, whether they harvest alone or in groups and 

whether they share information if they meet with other harvesters on their trips.  

The third section queried people about their harvesting practices such as: what species of 

mushrooms they collect, where they go to harvest those species, how they learned about 

harvesting and collection sites, how much they usually harvest, harvesting seasons and 

frequency of trips per season. At the end of the section they were asked about their last 
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harvesting trip. When the data was entered into the datasheets, the names of the sites reported 

by people were coded by their initials.  

The last section was the shortest and looked at the factors that influence people’s decisions on 

choosing a harvesting ground and exploring new sites. This section was also supposed to put 

into perspective people’s perception on the importance of information sharing in relation to 

other factors that influence their harvesting activity. 

 

3.2.3 The pilot 

The initial questionnaire was refined after a pilot study carried out on 5 respondents from 

another village. The respondents selected for the pilot have to be very similar to the targeted 

respondents in the study villages. The pilot village was chosen due to its proximity to the 

other two villages. The sampling was done with the snow-ball method, using the same 

considerations as in the main study. One person was chosen randomly, as a focus respondent 

and from the list of reported persons 4 were contacted and interviewed. 

The pilot was used to test the sensibility, comprehension and length of the questionnaire. In 

response to the pilot some of the questions were rephrased and for some close-ended 

questions new choices were added.  

 

3.3 Data analysis 

Questionnaire data were stored, coded and presented with Microsoft Excel. All social network 

analysis was conducted in statistical programme R (Development Core Team R) with the 

igraph package (Csárdi & Nepusz, 2005-2006).  

Each individual was assigned a code formed of letters and numbers in order to facilitate the 

analysis of networks and the role of individuals in each network, but to keep the identity of 

respondents confidential. 

For the enumeration of ordinary social ties a maximum of 10 persons was imposed, to limit 

the size of the social network, which permitted a better comparison with the information-

sharing network. For the analysis of the two types of networks the members of the household 

were included in the social network structure, and the individuals that were named for social 
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interaction but not for information-sharing were excluded. Therefore the size of the two 

networks was equal and allowed a realistic comparison of structure. 

For measuring the intensity of the ties in the information-sharing network, the frequency of 

interactions was used. Since people reported speaking about harvesting mostly during the 

harvesting seasons and were unable to report on a clear frequency (e.g. once a week) the 

responses where grouped into three categories and coded: “1”- exchange information on each 

harvesting trip; “2” – exchange information on more than half of the harvesting trips; “3”- 

exchange information on less than half of the harvesting trips.  

To describe the structure of the networks the following measures were calculated: the number 

of ties, the edge connectivity, the density of the network and the mean geodesic path. The 

edge connectivity represents the minimum number of directed ties needed to remove all 

directed paths between two individuals (Csárdi & Nepusz, 2005-2006). The density of the 

network shows the number of reported ties as a percentage of the total possible ties (Marsden, 

1990). A geodesic path is the shortest path through the network from one individual to 

another; the same pair of individuals might be connected by other paths as well, so the 

geodesic path shows the fastest way the information flows between the components of the 

network (Newman, 2003).  

A linear regression was used to compare the degrees of the two networks. The degree of a 

vertex (respondent) represents the number of connections that the vertex has with other 

vertices in the network (Freeman, 1979; Marsden, 1990; Newman, 2003; Hanneman & 

Riddle, 2005). The degree is one of the three measurements used for centrality analysis. 

Centrality deals with the positions occupied by different individuals in a network and the 

implications of these positions. From the perspective of the degree, a person that has many 

ties is better connected with the group and thus has an improved access to information. In 

other words the person is central to the network. At the other end of the problem is the person 

that has fewer connections and therefore quite isolated from the group. It is likely that such a 

person would receive the information later or incomplete (Freeman, 1979).  

To detect the existence of central actors which could influence the information flow within 

the information network, a more detailed analysis of the centrality was done by calculating 

the betweenness and closeness of the actors.  The betweenness of an individual represents the 

number of shortest (geodesic) paths on which that individual is found. According to this 

coefficient an actor that is placed on a higher number of shortest paths has the potential power 
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to influence the information flow, either by facilitating the flow or by restricting it. On the 

other hand a person with a lower betwenness has no influence on the flow of information, as 

the information could change course and follow a shorter path (Freeman, 1979). The third 

coefficient of centrality, closeness represents the measure of how close is one actor to all the 

other actors in the network. In comparison with betwenness, and actor with a high closeness 

represents an individual that is independent of others as intermediaries in the acquisition of 

information. In other words a central person is so well located inside the network that it 

doesn’t have to wait for the information to come from only one direction, but can receive that 

information through various faster channels (Freeman, 1979). 

Betweenness and closeness were calculated only for the information-sharing networks, for the 

focus of the project is to identify possible key actors that would influence the flow of 

information regarding harvesting practices. 

The last part of the analysis looks at possible relations between the preference for a harvesting 

site and the information flow within the network. A linear regression was used to compare the 

preference for sites with the degrees of the actors involved and the intensity of those ties. For 

this, all actors were distributed to one group according to their preferred site and the in-degree 

(number of ties within the subgroup) and adjacent intensity were calculated and compared to 

the popularity of sites preferred by each group. The Welch two sample t-test (Welch, 1947) 

was used to compare the intensity of communication inside and outside the subgroups and an 

index of relationship (E-I) was calculated to show the predominant type of interactions. The 

index is calculated between external (E) ties and internal (I) ties (Equation 3.1) and its values 

range from -1 to 1, where negative values represent a dominance of inward ties and positive 

values a dominance of outward ties (Krackhardt & Stern, 1988). 

 

E-I = (EL-IL) / (EL+IL) 

Equation 3.1 E-I index (Krackhardt & Stern, 1988); EL – external ties and EI- internal ties. 
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4. RESULTS 

4.1 Background and harvesting practices  

Table 4.1 Summary of data on the sample populations from the two study villages. 

 

 

 

 

 

 

Figure 4.1 The proportion of respondents from each age group, in the two study villages. 

 

 

 

 

 

Figure 4.2 Distribution of occupations reported by respondents from the two study villages 

 

Population metrics Dragus Vistea 

Number of respondents (%of total population) 68 (5.65%) 52 (8.73%) 

Household 

information 

 

Number of households 35 28 

People sharing the house 77.94% 75% 

People living alone 22.05% 25% 

Sex ratio (female: male) 37:31 30:22 

Origin of respondents 

 

83.82% from Dragus 

16.18% from elsewhere

84.61% from Vistea 

15.3% from elsewhere
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4.1.1 Dragus village 

In Dragus village a total of 68 people from 35 households declared to have harvested WEF in 

the past two years. The sample represents only 5.65% of the total population of the village. 

According to the mayor of the village and the declarations of the respondents, the number of 

people harvesting WEF has decreased dramatically in the past ten years due to various 

factors. The main driver is the weak economy that has forced people to either find work 

further away from their home, in a city located 2 hours away, or to go abroad for temporary 

work. Around 33.27% of the people work abroad and 12.64% work in the city (Sucaciu, 2011 

– personal communication). Another issue mentioned by the respondents was the decrease in 

resources along with competition with commercial harvesters. According to several 

respondents the commercial harvesters come from outside their village and collect everything 

they find in one place: “We normally collect just a few kilos in one trip, because we know 

others will go to harvest as well and there is no point in collecting more than you can eat; but 

the gypsies come every now and then and collect everything they find because they need to 

make a profit”.  Overall, all of these factors have contributed to less and less people 

harvesting WEF. 

The interviewed sample sex ratio was slightly female biased (37:31 female: male) and the age 

of respondents ranged from 20 to 78. The age groups were biased towards people over 60, 

with a 25% representation, followed by the group of people aged 20+ with a 20.5% 

representation. The highest percentage (77.94%) of respondents shared a house with other 

family members, each of these households comprising of 2 to 4 people. The rest of the 

respondents, two people aged 20 and 22, and the rest aged over 60, were living alone.  When 

asked for how long they had been living in the village, 83.82% of the respondents declared 

that they lived there for their entire life. The rest of 16.18% moved (e.g. upon marriage) from 

the surrounding villages or the nearby town (Table 4.1). The shortest period of living in the 

village was 4 years, reported by one woman aged 28, and only 2 brothers were originally 

from the second study village (Vistea), but they had no family connections left there.  

From the interviewed sample, 27 respondents declared to be employed and 23 retired. The 

rest were unemployed, housewives or students. As shown in Figure 4.2 the employed people 

worked in education, with one person working as a teacher in the local school, manual/labour 

on a nearby chemical plant or in an office, working for the community. Agriculture 

constitutes an important source of food so everyone takes part no matter their occupation. 
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Each family holds at least a garden or a piece of land around the village where they cultivate 

grains or vegetables for their own consumption. 

4.1.2 Vistea village 

In the second village 52 people from 28 households were interviewed. Vistea village is 

considerably smaller with a population half as the population from Dragus. In this case the 

respondents constituted 8.73% of he total population of the village and as in the first village, 

people reported a considerable decrease in harvester numbers due to the same factors.  

The sex ratio in this second sample of respondents was also biased towards females (30:22 

female: male) and the age groups were strongly biased towards persons aged over 60 (32.6%). 

The rest of the age groups were more or less evenly represented, except for the group of 

persons aged 70+ which had only three representatives. Most of the people over 60 and 70 

were living alone, while 75% of all respondents shared a house with other family members. 

Similar to the previous village, 15.4% of the people were not primarily from the village, with 

a shortest period spent in the village of 7 years (Table 4.1). No respondents were from Dragus 

village. 

Regarding occupation people reported the same categories, with 21 persons employed either 

as workers in the chemical plant or working for the community. The percentage of retired 

people was higher though than in the previous village with 5%, as well as employment in the 

chemical plant which was 10% higher in Vistea compared to Dragus (Figure 4.2). 

4.1.3 Harvesting practices 

The survey revealed that in both villages people collect 7 species of WEF only for personal 

consumption. Two of the species, Macrolepiota procera and Marasmius oreades, grow in 

meadows, on the ground, while the rest of the species are found in the forest (a short 

description of each species can be read in Appendix II). All respondents declared that the 

species are harvested according to each person’s taste and preference. Depending on their 

culinary properties the mushrooms are utilized in various ways, either stewed, barbecued, 

fried/fritted or preserved over the winter dried or pickled. In both villages more than half of 

the people harvest 6 out of the 7 species, Russula Cyanoxantha (Fairy ring mushroom) being 

considerably the least favored (Table 4.2). 
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Table 4.2 Summarized data on the species of WEF and the number of people that harvest 

them in each village. 

Species name Common name 
Number of people harvesting the species 

Dragus Vistea 

Macrolepiota procera Parasol mushroom 48 43 

Marasmius oreades Scotch bonnet 38 31 

Cantharellus cibarius Chanterelle 55 44 

Boletus edulis Penny bun/Porcino 51 39 

Armillaria mellea Honey fungus 61 47 

Lactarius piperatus Peppery milk-cap 48 35 

Russula cyanoxantha Fairy ring mushroom 18 15 

 

 

The reported harvest sites were also common to both villages. All respondents declared to 

have knowledge and visit a total of 7 sites, two meadows (VP, VM) and five wooded areas 

(C, D, P, J, H) (Figure 4.3).  85% of the respondents aged under 40 and 36% of those aged 

between 40 and 50, reported to have knowledge and to have visited less than 7 sites, while the 

rest of the respondents declared to have visited all seven sites. When asked which of the sites 

they visit more often everyone mentioned at least one of the wooded areas and one meadow. 

15 people in Dragus and 13 in Vistea reported 2 wooded areas that they visit more often, and 

5 people in Dragus and 3 in Vistea reported both meadows. One site (Higiuri – H) was not 

mentioned by anyone as a preferred site, people admitting to go there only when they don’t 

find mushrooms in other sites. (Figure 4.4) 

 

 

 

 

 

Figure 4.3 Map showing the location of the harvesting sites and the two study villages (source of 
original map – Google Earth). 
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a. 

 

 

 

 

b. 

 

Figure 4.4 Data on the reported harvesting sites showing the number of people that reported to know 
or to have visited the site at least once, the number of people that reported they prefer the site and the 
number of people that reported they have visited the site on their last harvesting trip. Figure a. shows 
the data from Dragus and Figure b. shows the data from Vistea. 
 

Out of the 5 wooded areas, C (Cotcoroaza) and P (Padurice) are the sites where most of the 

people from both villages prefer to harvest. As for the two meadows, the majority of 

respondents opted for the VM (Valea Mierii) site (Figure 4.4). According to most of the 

respondents the field mushrooms and the forest mushrooms are quite different in their 

culinary properties, which is why everyone harvests both types of species, excluding 

preferences for particular species. For the same reason everyone reported two types of sites as 

their preferred sites. 

The most popular sites were also mentioned by a higher number of respondents, when they 

were asked about their last harvesting trip (Figure 4.4). In Dragus 3 people reported to have 

visited the least popular site H for their last trip, but the rest of the respondents and the 

respondents in Vistea reported to have harvested in one of their preferred sites. 
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The knowledge of harvesting wild mushrooms was gained by everyone from the family. All 

respondents declared to have been shown or taught about the harvesting practices, seasons 

and species by parents and/or grandparents.  But when asked how they learned about the 

harvesting sites, the people that have moved to the villages said they were taken there by their 

life partners or in-laws. The rest of the people and the two respondents that have moved from 

Vistea to Dragus, declared to have learned about the harvesting sites from their parents and/or 

grandparents along with all other harvesting knowledge.  

The people that are primarily from the two villages started to harvest mushrooms alongside 

their families at an average age of 10 years. No one could tell exactly to what site they went 

for the first time and when they found out about the rest of the sites, but everyone reported 

that they went to these sites for as long as they have been harvesting wild mushrooms. The 

ages reported for the start of harvesting were in both villages between 7 and 14, and one 

person in Dragus declared he was 15 years when he started. The people that moved to the 

villages said they have visited the harvesting sites for the first time, about 1 or 2 years after 

they moved. 

The harvesting season normally starts in August and ends in October, depending on the 

weather. Everyone reported to harvest during this season, but the older respondents also 

mentioned a second season, starting earlier in summer around the end of June. The majority 

haven’t harvested in this season for a number of years now, because of drier summers. During 

the autumn season respondents have declared to harvest on almost every occasion after it 

rains. According to them this would translate into 2 up to 5 times a month, depending on the 

amount of fallen rain. All respondents declared they last harvested in 2010, in August (11 

persons from Dragus and 9 from Vistea), September (40 people from Dragus and 36 from 

Vistea) or October (17 respondents from Dragus and 12 from Vistea). 

When asked about the quantity they harvest on average, people reported that it depends on a 

number of factors. Some of these factors include the number of trips taken in a short period of 

time; purpose of collection – if collected to be preserved over winter the amount would be 

bigger; the number of harvesters involved and the size of their household – at the end of the 

trip the harvest is split between harvesters from different households and everyone gets a 

certain amount according o the size of their household. The average quantity reported was 5 

kg of mushrooms in both villages, but the younger people from smaller households (e.g. 

couples) reported smaller amounts of about 2-3 kg of mushrooms in one trip. 
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4.2 The social networks of wild mushroom pickers 

In both villages the study revealed the existence of two distinct social networks formed 

between the people that harvest wild edible mushrooms. Associated to these networks are the 

information sharing ties, which suggest that people choose to share information about their 

harvesting practices with individuals with whom they already have social interaction. There 

are some differences though between the two types of interactions. 

 

4.2.1 The network structure – DRAGUS 

 

Communication and information sharing 

In Dragus village a number of 68 individuals were identified as part of the information-

sharing network of wild mushroom harvesters. All the ties reported were reciprocal in both 

the social and the information-sharing network (Figure…). The overall perception of their 

community was quite uniform, most respondents declaring to see the community as a closely 

knit one. The answers differed among age groups though, revealing a more positive 

perception among the older respondents. Only one person gave a negative answer, saying that 

people are not very united or communicative. Seven persons said they don’t know the 

community very well and refused to answer the question. 

The type of information shared and the reasons for sharing were overall similar in all 

respondents. The most common type of information shared is the location of the last 

harvesting trip, the collected species and quantity. People reported that they exchange this 

type of information to help each other. According to their statements such information would 

help them decide whether to take a harvesting trip or not and where to go.  

The harvesting is never done individually, with people harvesting in groups of 2 to 6, formed 

of either household members, other family members or even friends in the case of older 

persons. The reasons given for their choice to harvest in groups were safety and keeping 

company. 96% of respondents also declared to have met at least once other people while 

harvesting, with whom they briefly chat on different subjects including their harvesting 

activity.  
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When people intend to go harvesting they first consult with a number of close persons to 

decide on the group that will take the trip and decide what species to collect and where to go. 

Secondly they consult with other people to find whether they have collected something 

recently and where from, which would help them get a perspective on what is available. On 

other occasions they exchange recipes or discuss the best harvest methods, while grandparents 

and parents normally educate the younger generation on basic aspects of mushroom 

harvesting. Overall, from the age perspective the information flow seems to have two 

directions, a vertical one from the older generation to the young generation and a horizontal 

one between individuals of close age.  

The same trend in information flow is present in the perceived amount of information that is 

shared. People uniformly declared to share the same amount of information with people of the 

same age and to provide more information to younger ones, usually children, grandchildren or 

nephews and nieces. Younger persons at the same time felt that they receive more information 

from older family members.  

 

Table 4.3 Summary of measurements for the social and the information-sharing network 

 

 

 

 

 

 

 

Network structure 

The social network (SN) contained a total of 695 ties, with a mean of 20.41 ties per 

respondents. Over 75% of the social ties reported initially were between the members of the 

harvesting group. The rest of the ties outside the group of harvesters were ignored. For the 

information-sharing network (ISN) people reported a total of 590 ties, representing 84.8% of 

the ties found in the social network. The highest difference in reported ties was recorded in 

Network indices Social network Information-sharing network 
Number of respondents 68 68 
Total number of ties 695 590 
Reciprocity 100% 100% 
Edge connectivity 4 2 
Network density 15.25% 12.94% 
Mean geodesic 2.24 2.42 
Mean degree 20.41 17.35 
Highest/Lowest degree 30/8 30/4 
Number of "family" ties 308 288 
Number of "in-law kin" ties 104 60 
Number of "friendship" ties 282 242 
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the younger generation, who declared to speak about mushroom harvesting mainly with 

family members and less with distant kin and friends (Figure 4.6). The maximum degree of 

30 (reciprocal) ties for a person was equal in both networks, but the information-sharing 

network had a lower minimum degree of 4, and a mean of 17.35 ties per respondent.  

The linear regression between the degrees of the two networks, shows that the social relations 

have a significant influence on the information sharing-ties (F1,66=  218.2,  p < 2.2e-16; 

Appendix III). According to the linear model, a higher number of social ties in a group, 

considering the limited number of social ties taken into consideration, can lead to an increased 

number of ties for information-sharing (Figure 4.5). 

 

 

 

 

 

 

 

 

Figure 4.5 Linear regression of the degree centrality in the social network and in the information-
sharing network.  

 

The density in the information-sharing network in relation to the size of the network is 

relatively moderate (Table 4.3) and quite evenly distributed, as no isolated individuals or 

clusters were identified in the network. Though the differences in network measurements are 

not high, a better connectivity can be observed in the social network. The shortest path 

relatively equal in both networks (SN=2.24; ISN=2.42) shows a rapid flow of information. 

The higher connectivity reveals a better connected social network, with a mean of 4 ties 

needed to be removed in order to eliminate directed paths between any two individuals (Table 

4.3). All in all communication inside both networks appears to be fairly even among all the 

actors (Figure 4.6). 
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a.   

Figure 4.6 The diagrams of the social network (a.) and the information network (b). The yellow points 
represent female respondents and the white points represent male respondents. The size of the points 
indicates the age group of the respondents (size 1/small – ages 20 to 35; size 2 – ages 36 to 50; size 3 
– ages 51 to 65; size 4/large – ages 66 to 80) 

 

The types of ties reported are very mixed, from marital ties, close kin, distant kin and in-laws 

to friendship ties. In the social network all the categories were reported by both females and 

males from all age groups. In the information sharing network, on the other hand there is a 

clear discrepancy in the types of relations reported by people from different age groups.  

The number of family ties is the only one that appears consistent in both networks, with only 

6.5% less ties with distant kin in the information-sharing network. Communication with in-

laws and friends is considerably decreased in the information-sharing network (Table 4.3).  

Although the family connections seem to be distributed quite evenly, people over 60 years 

have reported fewer such connections and in particular marital ties (Figure 4.7). Most of the 

respondents over 60 years were living alone and had less family members, which could count 

for a lower number in this type of connections. Communication with the in-laws is also 

decreased in this category of age, and especially in the information sharing-network. Women 

are the ones that share less information with their in-laws, while younger respondents, in 

particular the individuals that moved to the village reported a higher number of such ties 

(Figure 4.8). According to the later group, they have no one from their side of the family in 

the village so it makes sense to share information about mushroom harvesting with in-laws.  

b. 



40 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.7 a. Diagram showing family ties in the SN; b. Diagram showing family ties in the ISN. The 
red lines show the family ties and the grey lines show other types of ties. The yellow points represent 
female respondents and the white points represent male respondents. The size of the points indicates 
the age group of the respondents (size 1/small – ages 20 to 35; size 2 – ages 36 to 50; size 3 – ages 51 
to 65; size 4/large – ages 66 to 80). 

a. 

b. 
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Figure 4.8 a. Diagram showing in-law kin ties in the SN; b. Diagram showing in-law kin ties in the 
ISN. The red lines show the ties with the in-laws and the grey lines show other types of ties. The 
yellow points represent female respondents and the white points represent male respondents. The size 
of the points indicates the age group of the respondents (size 1/small – ages 20 to 35; size 2 – ages 36 
to 50; size 3 – ages 51 to 65; size 4/large – ages 66 to 80). 

 

a. 

b. 
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Figure 4.9 a. Diagram showing friendship ties in the SN; b. Diagram showing friendship ties in the 
ISN. The red lines show the ties with friends and the grey lines show other types of ties. The yellow 
points represent female respondents and the white points represent male respondents. The size of the 
points indicates the age group of the respondents (size 1/small – ages 20 to 35; size 2 – ages 36 to 50; 
size 3 – ages 51 to 65; size 4/large – ages 66 to 80). 

a. 

b. 
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The difference in reported friendship ties between the two networks is mainly attributed to the 

younger individuals, who choose to exchange information about harvesting wild mushrooms 

only with family members, although they do socialize with friends of close age from the 

group (Figure 4.9). Another particular aspect is the distribution of friendship ties among the 

two sexes. In both the social network and information sharing network, women and men over 

35 reported friendship ties with individuals of the same sex, with a few exceptions. 

Respondents under 35 on the other hand reported a significantly higher number of friendsip 

ties with individuals of the opposite sex. 

 

Centrality measures in the information-sharing network 

 

Figure.4.10 Betweenness diagram of the information-sharing network; the respondent in the middle 
highlighted with red had the highest value for betweenness; all respondents are placed according to 
their betweenness index (from highest values placed in the center decreasing to lower values to the 
exterior); the respondents marked with green are individuals with highest closeness scores, and those 
marked with blue have the lowest closeness scores; the thick edges = family ties, thin edges = 
friendship ties; The yellow points represent female respondents and the white points represent male 
respondents. The size of the points indicates the age group of the respondents (size 1/small – ages 20 
to 35; size 2 – ages 36 to 50; size 3 – ages 51 to 65; size 4/large – ages 66 to 80). 
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Centrality scores revealed that more than 70% of the respondents central to the network, with 

betweenness scores over 100 are older than 50.  As shown in Figure 4.10 the persons in the 

center of the network have a higher betweenness score, which can translate into a stronger 

influence on the flow of information. Out of these individuals more than 58% are men, even 

though overall women are dominant. Respondent “SV5”, male and aged 52 is the most central 

point to the network, with a maximum betweenness of approximately 377. Respondents that 

are the most distant from the centre of the network had a betweenness equal to zero. These 

people are the most isolated and probably receive the information at a slower rate or even 

distorted. 

The closeness index revealed a partial overlap with betweenness. The respondents marked 

with green in Figure 4.10 have scored the highest closeness (between 0.47 and 0.5). They 

represent the points that are closest to all other points in the network, which makes them the 

least influenced individuals from that network. These persons have a lower dependence on 

others in receiving and transmitting any type of information. The fact that the same persons 

recorded a higher value in betweenness and closeness at the same time suggests that they can 

be the most important actors in the process of information sharing.  

The same two respondents that had the lowest betwenness, scored the lowest closeness as 

well (0.29; marked with blue in Figure 4.10). Both these individuals aged 31 and 35 are not 

native to the village, and have moved about 6 or 7 years ago, which might explain the small 

role they play in the network. 

 

4.2.2 The network structure – VISTEA 

The network data collected in Vistea was very similar to the data from Dragus. The same 

responses were given in relation to the type of information that is shared and the reasons for 

sharing. Information flow follows the same patterns as in the previous network and people 

also harvest in groups of 2 to 6 people. More than 90% of respondents said they meet with 

other people while harvesting and chat on various subjects including their harvesting activity.  

The overall perception of their community was average to positive with a slight difference in 

the responses offered by respondents of different ages. As in the previous village the more 
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positive answers were given by older persons, while the younger chose an average mark or 

said they don’t know. 

 

Network structure 

Table 4.4 Summary of measurements for the social and the information-sharing network 

Network indices Social network Information-sharing network 
Number of respondents 52 52 
Total number of ties 503 430 
Reciprocity 100% 100% 
Edge connectivity 4 2 
Network density 18.96% 16.21% 
Mean geodesic 2.12 2.27 
Mean degree 19.3 16.53 
Highest/Lowest degree 30/8 28/4 
Number of "close kin" ties 224 212 
Number of "in-law kin" ties 64 42 
Number of "friendship" ties 214 176 
 

In Vistea the social network is composed of 52 individuals connected through 503 reciprocal 

ties.  Over 80% of the initially reported ties were between members of the harvesting group. 

The remaining ties connecting respondents to people that did not harvest were ignored. For 

the information-sharing network people reported a total of 430 connections, around 85% of 

the social ties (Table 4.4). Similar to the previous village, the difference in the number of ties 

is attributed to the younger generation that shares information only with family members 

(Figure 4.12). The degree was higher in all aspects in the social network. The mean degree 

was 19.3 for the social ties and 16.53 for the information-sharing ties (Table 4.4). 

A linear regression of the degree centrality of the two networks reveals a significant influence 

that the social ties play on the information-sharing ties (F1,50 = 124.1, p = 3.76e-15; Appendix 

III). The model suggests that the more social connections a person has the higher probability 

that he/she will share information with more individuals (Figure 4.11). 
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Figure 4.11 Linear regression of the degree centralities of the social network and the information-
sharing network 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.12 The diagrams of the social network (a.) and the information network (b). The yellow 

points represent female respondents and the white points represent male respondents. The size of the 

points indicates the age group of the respondents (size 1/small – ages 20 to 35; size 2 – ages 36 to 50; 

size 3 – ages 51 to 65; size 4/large – ages 66 to 80) 

a.  b. 
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The measurements of the two networks are slightly different and a stronger connectivity can 

be observed in the social network. The density is moderate and evenly distributed with no 

clear isolates or clusters present in any of the networks. The mean geodesic of 2.27 in the 

information-sharing network shows a rapid flow of information as in the previous village 

(Table 4.4). All measurements confirm a relatively uniform communication inside the two 

networks and the overall structure suggests a clear connection between the two networks and 

the dependence of the information-sharing network on the social network (Figure 4.12).  

The types of ties reported fall in the same categories enumerated previously. Both females 

and males of all ages reported all types of ties for the social interactions, but as in the previous 

village some people reported only family ties and considerably less ties with in-laws.  

Family ties are consistent in both networks, with 5.35% less ties with distant kin in the 

information-sharing network (Figure 4.13). Communication with in-laws and friends is 

considerably decreased in the information-sharing network (Table 4.4).  People over 60 years 

have reported fewer connections with family members, mostly for the same reasons 

accounted for the networks in Dragus. Interaction with the in-laws is also decreased in older 

people in the information sharing-network and in women of all ages. Younger respondents, in 

particular the individuals that moved to the village reported a higher number of such ties 

(Figure 4.14).  

The younger generations reported for the social network friendship type interactions with 

people of close age from the group, although they seemed to have more friendship ties outside 

the group. When asked about the people with whom they exchange information about 

mushroom harvesting they named only family members. The distribution of friendship ties 

between women and men presents the very similar characteristics with the previously 

analyzed networks, where women reported friendship ties with other women and men 

reported ties with other male friends. I this case though the number of reported friendship ties 

between sexes was slightly higher (Figure 4.15).  
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Figure 4.13 a. Diagram showing family ties in the SN; b. Diagram showing family ties in the ISN. 
The red lines show the family ties and the grey lines show other types of ties. The yellow points 
represent female respondents and the white points represent male respondents. The size of the points 
indicates the age group of the respondents (size 1/small – ages 20 to 35; size 2 – ages 36 to 50; size 3 
– ages 51 to 65; size 4/large – ages 66 to 80). 

a. 

b. 
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Figure 4.14 a. Diagram showing in-law kin ties in the SN; b. Diagram showing in-law kin ties in the 
ISN. The red lines show the ties with the in-laws and the grey lines show other types of ties. The 
yellow points represent female respondents and the white points represent male respondents. The size 
of the points indicates the age group of the respondents (size 1/small – ages 20 to 35; size 2 – ages 36 
to 50; size 3 – ages 51 to 65; size 4/large – ages 66 to 80). 

 

a. 

b. 
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Figure 4.15 a. Diagram showing friendship ties in the SN; b. Diagram showing friendship ties in the 
ISN. The red lines show the ties with friends and the grey lines show other types of ties. The yellow 
points represent female respondents and the white points represent male respondents. The size of the 
points indicates the age group of the respondents (size 1/small – ages 20 to 35; size 2 – ages 36 to 50; 
size 3 – ages 51 to 65; size 4/large – ages 66 to 80). 

a. 

b. 
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Centrality measures in the information-sharing network 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure.4.16 Betweenness diagram of the information-sharing network; the respondent in the middle 
highlighted with red had the highest value for betweenness; all respondents are placed according to 
their betweenness index (from highest values placed in the center decreasing to lower values to the 
exterior); the respondents marked with green are individuals with highest closeness scores, and those 
marked with blue have the lowest closeness scores; the thick edges = family ties, thin edges = 
friendship ties; The yellow points represent female respondents and the white points represent male 
respondents. The size of the points indicates the age group of the respondents (size 1/small – ages 20 
to 35; size 2 – ages 36 to 50; size 3 – ages 51 to 65; size 4/large – ages 66 to 80). 

 

Centrality scores revealed that 80% of the central respondents, with betweenness scores over 

100 are older than 50. The persons in the centre of the network, as shown in the diagram from 

Figure 4.16 have a higher betweenness score, which reveals an increased capacity to influence 

the information flow inside the network. Out of these individuals 54% are men in spite of a 

higher overall representation of women. Respondent “SC3”, male and aged 57 has a 

maximum betweenness of 221. Respondents located at the periphery of the diagram have a 

betweenness equal to zero, or slightly higher (0.66). These individuals are more isolated from 

the rest of the network and information might reach them slower or distorted. 

The respondents marked with green in Figure 4.16 scored the highest values for the closeness 

index. Some of them scored high values for betweenness as well. These people are closest to 
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all other persons in the network, which gives them the advantage of being more independent. 

They can receive information from multiple directions in the shortest time and because some 

of them are also located on the highest number of shortest paths, places them in the position 

of possible network coordinators. Most people that had the lowest closeness (two of them are 

marked with blue in Figure 4.16) were not ordinarily from Vistea, having moved there on the 

account of marriage. 

 

4.3 Perceived importance of information sharing in decision-making 

A high percentage of respondents from both villages declared to have explored new areas 

when harvesting wild mushrooms. About 78% people in Dragus and 89% people in Vistea 

said they tend to explore other areas when the species they harvest is scarce or absent in the 

sites they usually visit, but limit their trip to adjacent sites. Only 32% of the respondents in 

Dragus and Vistea reported that they have visited neighbouring sites during the last season in 

2010. 

When asked about the various factors that influence their choice for a harvesting site, more 

than 50% of the respondents from both villages considered that the species to be harvested, 

the information received from others and their own experience from recent trips, to be the 

most important. The majority also believed their entire harvesting experience to be important 

when choosing where to harvest. Trip costs and tradition where reported as not important and 

travel length was chosen by some people as less important.  

Due to the fact that most species of mushrooms are found only in one or two sites, the choice 

of the species plays a major role in the choice of the site. Also the recent experience seems to 

be playing a more important role than the overall harvesting experience. People rely most of 

the times on what they found in the last harvesting trips when they choose their next 

destination, rather than calling on their entire experience. The third factor that seems to have a 

power on people’s decisions is the sharing of information. With a few exceptions, all people 

reported this factor as being important or very important.  

The trip costs were dismissed as unimportant as people declared that the harvesting trips 

usually don’t incur any costs. The travel length was also categorized as not important, but 

some of the oldest respondents admitted it had some importance. 
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Figure 4.17 The importance of various factors that influence the harvesting site choice; the black 
columns represent respondents from Dragus and the grey columns represent respondents from Vistea;  
VI = “very important”, I = “important”, LI = “less important”, NI = “not important”, DK = “don’t 
know”. 
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The preference for a certain type of site was similar in most respondents, with more than 65% 

of the people declaring that they prefer to go to a popular site. 33% said they like to harvest in 

a site that is not very popular and the rest admitted they would prefer a site that only they 

know of.   

The preference for certain harvesting sites also seems to group people inside the network. 

Because all respondents have at least two sites that they prefer, one wooded area and one 

meadow, they appear to be associated into four and two subgroups respectively. Figure 4.18 

presents the diagrams of these groups in both villages, and the connections between people 

inside and outside each group. The points located in between groups and marked with 

intermediate colours represent the persons that prefer more than one site.  The thicker lines 

represent ties with higher intensity of interaction and the thin ones represent ties with lower 

intensity. 

In all cases most of the ties and especially the stronger ones appear to be located inside the 

groups rather than between the groups. This might suggest that an increased number of ties 

and a higher frequency of interaction have influenced people’s preference for a certain 

harvesting site. The mean of the tie index (E-I) was negative in both villages, for all types of 

sites, which also proves a higher percentage of ties inside the groups (Table 4.5). Furthermore 

approximately 20% of the respondents had ties exclusively with people from the same group.  

The frequency of interaction was also significantly higher inside the groups in Dragus. The 

difference in the means of tie intensity (frequency of interaction) inside and outside the 

groups was 0.5 in Dragus and 0.3 in Vistea (Table 4.5). The “in-“ and “out-“ intensity of ties 

are as expected, negatively related meaning that a higher intensity inside the group would 

most probably mirror a lower intensity of ties outside that group. 

Table 4.5 Summary of data on measurements for network subgroups and site popularity 
(details of statistical tests in Appendix III). 

Dragus Vistea 
E-I index (wooded areas/meadows) -0.50 /-0.61 -0.45 / -0.51 
In-intensity / Out-intensity (t-test) t-value=-2.12; p=0.0381 

confidence interval: 95% 
difference in means: 0.5 

t-value=-1.69; p=0.098 
confidence interval: 95% 
difference in means: 0.3 

Popularity / In-degree (linear regression) F1,5=33.83; p=0.0021 
Adjusted R2: 0.8455 

F1,5=22.22; p=0.0052 
Adjusted R2: 0.7796 

Popularity / In-intensity (linear 
regression) 

F1,5=9.791; p=0.02599 
Adjusted R2: 0.5943 

F1,5=12.27; p=0.01723 
Adjusted R2: 0.6526 
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a.      b. 

 

 

 

 

 

 

 

 

 

 

c.                                                                                      d. 

 Figure 4.18 Diagrams of the networks grouped according to site preference. Figures a. and b. show the 
preferences for wooded areas (a.- in Dragus; b. – in Vistea); red points - respondents that prefer site C; white 
points -  respondents that prefer site P; blue points - respondents that prefer site D; yellow points - respondents 
that prefer site J; pink points - respondents that prefer sites C and P; violet points - respondents that prefer sites 
C and D; green points - respondents that prefer sites J and D; orange points – respondents that prefer sites C and 
J; grey points - respondents that prefer sites P and J. Figures c. and d. show  the preferences for the two 
meadows (c. - in Dragus; d.- in Vistea); red points – respondents who prefer site VM; yellow points – 
respondents that prefer site VP; orange points- respondents that prefer both sites. Thick edges = high intensity 
ties, thin edges = low intensity ties; The size of the points indicates the age group of the respondents (size 
1/small – ages 20 to 35; size 2 – ages 36 to 50; size 3 – ages 51 to 65; size 4/large – ages 66 to 80). 
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Figure 4.19 Linear models showing the relationship between the popularity of harvesting sites and the 
number of ties/intensity of ties inside the groups that prefer the sites. Figures a. and b. show the data 
from Dragus and Figures c. and d. Show the data from Vistea. 

A linear model (Figure 4.19) comparing the popularity of harvesting sites with the number 

and intensity of connections inside the groups came in support of the theory previously 

mentioned. The preference for certain harvesting grounds is positively influenced by the 

number and intensity of ties between respondents with similar preferences. The negative 

relationship between popularity and intensity is due to the codes used for the later, where 1 is 

the highest frequency of interaction and 3 is the lowest. Therefore a lower value for intensity 

(high frequency) is connected to a higher value for popularity. Overall the higher number of 

ties and frequency of communication between certain people seems to explain the preference 

for the same harvesting site (Tabel 4.5; Appendix III). 

 The respondents that proved to be the most central in the information-sharing networks chose 

one of the sites with the highest popularity. In both villages these individuals were quite 
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evenly distributed between the groups that preferred the three most popular sites. The people 

that were not a part of any particular group had lower centrality. This structure suggests that 

central individuals have a stronger influence on the rest of the network and therefore increase 

popularity of a harvesting site. 
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IV.  DISCUSSION 

Romania has a long standing tradition in wild edible fungi harvesting, an activity that is very 

much valued in rural communities where it provides an important alternative source of food 

(Pop, 1997). The social research in the two villages, Dragus and Vistea has provided 

significant information on wild mushroom harvesting in the rural areas of Romania and 

revealed some of the insights of social interaction and information sharing between 

harvesters. 

According to unofficial statements from respondents, almost everyone in the village knows 

about mushroom harvesting and has harvested at least once. People usually learn about 

harvesting WEF quite early, around the age of 10 by accompanying their parents or 

grandparents in their harvesting trips. And they continue to harvest with family members even 

after they move to their own houses. The reasons why people always harvest in groups 

include safety and keeping company to one another. Safety is a well founded reason in this 

case, as the forests in Fagaras region are populated by a number of large carnivores such as 

brown bears and wolves (Tara Fagarasului, 2006-2008). The older members of the 

community recall past times when the vast majority of the people were harvesting wild 

mushrooms, but the changing economy from the last two decades has led to a serious decline 

in the number of harvesters. Most people are forced to leave the village to work for different 

periods of time, and those who remain in the village have to subsidise agriculture with 

employed work in the nearby town of Victoria (approximately 3 km away from the villages) 

or in the villages (Sucaciu, 2011- personal communication). 

As it can be seen in Figure 4.3 (section 4.1.3) people harvest in seven sites located around the 

villages, which spread up to the mountains. The areas vary in size, some of them being very 

large and fragmented. The preference for a certain site seems to be independent from factors 

such as proximity to the village and size, as none of the respondents named any of these 

factors when asked about what influences their site choice. More important were the species 

of mushroom they wanted to harvest, their own experience from recent harvesting trips and 

information shared with other harvesters. 
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Social interaction and information sharing in harvesters’ networks 

All the respondents from the study named at least two persons with whom they shared 

information about wild mushroom harvesting in the past two years and who are also part of 

their ordinary social network. The study reveals that the information-sharing ties are based on 

existent social connections. People choose to exchange the information with family members 

and friends with whom they have a frequent social contact. As shown by previous studies on 

fishers’ information-sharing networks, harvesters do have an increased tendency to exchange 

information and harvest with kin and friends (Johnson & Orbach, 1990; Johnson & Miller, 

1986; Turner, 2010; etc.).  

In many respondents the number of ties reported for the information sharing-network was 

lower than the reported social ties. So, even though all respondents communicate regularly 

with other persons from the group, some of them do not share information on harvesting with 

all the people with whom they socialize. But in spite of that, the number of social ties did 

prove to be a good indicator of the number of information-sharing ties. 

The types of reported ties were different between age groups, as the younger generation 

declared they shared information only with family members, while the older respondents 

named friends as well as kin. This could be the result of two combined factors, namely the 

family initiation into harvesting and the decrease in the number of harvesters over the years, 

which could have led to an isolation of younger persons, from the perspective of information 

sharing. The rationale is that in a group that is open to sharing information about harvesting 

practices, a much higher number of harvesters could potentially generate a higher number of 

connections. As the older respondents suggested, in the past they used to share information 

with a lot more people, including people from the neighbouring village (this affirmation is 

valid for both communities from Dragus and Vistea, and neighbouring village refers to the 

other of the two villages when one of them is the subject). The high proximity of the two 

villages is responsible for an extended kinship in both communities, a very common situation 

in rural areas from Romania (Sucaciu, 2011 – personal communication).  

Bastani (2007) and Durbin(2011) suggested women usually socialize differently from men 

and for different reasons, which leads to the creation distinct network structures. In this study, 

women didn’t network separately from men and motivations for sharing of information were 

similar in both sexes, but the reported ties presented some variations between men and 

women. For instance, friendship ties reported by women and men over 35 were almost 
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exclusively same sex interactions. In contrast respondents between 20 and 35 reported mixed 

friendship ties. This is very similar to what Bastani revealed in her study, where both men and 

women had more than two thirds of their ties with persons of the same sex (Bastani, 2007). In 

the case of younger respondents the explanation of increased inter-sexes friendship ties could 

be explained by fellowship. All respondents from this category were either employees of the 

same venue or students. Since the closest high school is in the nearby town, all young 

respondents were school colleagues at a certain point in time. Most of them maintained 

friendships after they finished high school. Women also reported fewer ties with in-laws, and 

overall people seemed to share less information with in-law kin, even though on a social basis 

they communicate regularly with them.  

In spite of women being dominant in the networks from both villages a greater percentage of 

men recorded higher centrality scores for information-sharing ties.  Durbin suggests in her 

paper, that women involve in networks to socialize, a process that enhances the information 

flow in a network, and that usually men get involved for more utilitarian reasons looking to 

obtain certain benefits (Durbin, 2011). If we were to consider her assumptions this theory 

could provide a good explanation why men are more central to the networks from this study. 

The main reason for information exchange mentioned by respondents was to help each other 

increase chances of harvesting success. This would be a valid motivation for men to involve 

in the network according to Durbin. The same motivation could be the driver of centrality 

which confers men a position of control over the information that is shared within the 

network. The higher number of women involved in the information-sharing networks would 

translate in this case into an enhanced flow of information. 

According to some studies (Bodin and Norberg, 2005; Little and McDonald, 2007; Ruef, 

2002) the moderate density of the two networks could be beneficial, offering he possibility of 

a more efficient resource use and an increased capacity of adaptation to a changing 

environment. The information-sharing networks in this study are not very weakly linked so 

changes such as the exclusion of some actors would not totally disrupt the information flow. 

Bodin and Crona (2009) suggest that some fragmentation in the network is also useful, being 

capable to increase the transfer and retention of knowledge. The analysis of harvesting site 

preference revealed some aggregation inside the network, but the clustering was not very 

pronounced and a considerable number of ties some of which with higher frequency of 

interaction, were present between subgroups. 
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Popularity of harvesting sites was proved to be related to the connectivity of the groups, thus 

a higher number and frequency of ties inside the groups mirrored an increased popularity of 

the site. This doesn’t mean that people harvest in these sites all the time, but they choose to go 

there more often, as a result of several factors. One of these factors is definitely information 

sharing facilitated by the number and strength of ties. Other factors might include each 

persons’ particular preference for a species of mushroom that is found in one site or the 

overall experience in harvesting and knowledge of that certain site. Central persons from the 

networks were also located in groups that preferred sites with high popularity, which suggests 

that they may exert their influence on that group, influence that contributes to the formation 

of spatial patterns in harvesting.  

 

Limitations 

Social networks study based on personal surveys can be subject to biases from the 

respondents due to a different perception of the types of relationships. Friendship might be a 

different concept to various people and its perception can be influenced by different social 

norms (Newman, 2003). Therefore some of the ties reported by people under similar names 

might be distinct in fact. 

The study was previously advertised to a number of people in the villages, fact which might 

have influenced people to give certain answers. The project was very well received and 

respondents were well intended so the prior advertisement and the explanatory of the aim of 

the project might have led to an alteration of responses regarding the number of ties for some 

persons. 

Overall time was the biggest constraint. Considering the amount of network data that had to 

be coded and entered into the datasheets and the susceptibility of errors in such a process, the 

limited amount of time available prevented a more detailed analysis of the networks.  
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CONCLUSION 

This study has used social network analysis to explore the relationships between information 

sharing in wild mushroom harvesters and their spatial behaviour with regard to harvesting. 

Harvesters’ position in the network has implications on their decisions and spatial behaviour, 

and influences the network as a whole. The structure and functioning of the information-

sharing networks has contributed to the creation of spatial patterns in the exploitation of WEF 

in the region. In addition the structure and functioning of such networks, which involve the 

development of trust and social capital of WEF harvesters, might have implications for 

management that encourages collaboration and joint-action.  

The study supports the argument that harvesters’ behaviour and decision-making is 

conditioned by the social context in which they live. Therefore it provides evidence that social 

context should be taken into account and thoroughly studied in projects that deal with natural 

resource exploitation.  
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APPENDIX I. 

 

QUESTIONNAIRE FOR INFORMATION SHARING NETWORKS 

 

My name is Andreea Gaitan and I am a conservation student in the UK. My project focuses 
on detecting the social networks of the people that harvest wild edible fungi in the Fagaras 
Region of Romania. This interview is intended to reveal the connections created between 
people with the scope of information sharing about harvesting wild mushrooms. We hope that 
the data will help us to better understand the process of wild mushroom harvesting. The 
interview is confidential and I hope you will enjoy the questions. 

PERSONAL DETAILS 

Village: 

Name: 

Age: 

Occupation: 

No. of years that you lived in this village: 

 

SOCIAL NETWORKS: 

1. In your opinion how closely knit is your community (village)? Please mark on the line 
as appropriate to your answer. 

 -2   -1  0  +1  +2                   X 

(not close)          (average)          (very close)         (Don’t 
know) 

 
2. Can you please name the 10 persons (from the village) you speak to most often on a 

social basis (you can include family members, but not the ones that live in your 
house)? Please indicate what is your relation to each person. 

3. Can you please name the 10 persons (including members of your family, who live 
with you) you speak to to exchange information about harvesting wild mushrooms? 
Please indicate your relation to each of these persons, how often do you speak about 
harvesting and when did you speak last time about harvesting with these persons? 
 
Name Relationship How often do you speak to 

this person about harvesting? 
When did you last speak to 
this person about harvesting? 

    

 

4. Please look at the list provided. Are there any people you forgot to mention in q. 3, or 
who are also important but are not in your top 10 contacts? Please indicate the same 
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details for these persons as you did for the persons you named in q. 3 and other types 
of interactions you have with them, where is the case. 

5. For each of the above mentioned persons, please indicate whether you think you give 
them more information than you get from them, or do you get more information than 
you give to them? (-1 = give more than you get, 0 = equal sharing of info, +1 = get 
more information than you give). 

6. What kind of information do you share when talking about harvesting wild 
mushrooms to the people you have listed above? 

7. What are your reasons for sharing information about harvesting wild mushrooms? 
8. When harvesting, do you go alone or with other people? Please explain. Which of the 

people you mentioned above do you regularly go harvesting with? 
9. When harvesting, do you meet other people (alone or in groups)? If yes, do you talk to 

them? 
 

BACKGROUND AND HARVESTING PRACTICES: 

10. How did you find out about harvesting wild mushrooms? 
11. For how long have you been harvesting wild mushrooms?  
12. Please name the five species of mushrooms you collect most often. For what purpose 

do you collect these mushrooms? 
13. In what periods of the year do you harvest wild mushrooms? 
14. On average how often (per week/month/year) do you go? 
15. On average how many/much do you collect in one trip: ………………..g/kg/pieces? 
16. Can you please name the main sites you visit for harvesting wild mushrooms? 
17. How did you find out about these sites? 
18. How long have you been going to these sites? 
19. Which of these sites do you visit most often and why? 
20. When was the last time you went harvesting wild mushrooms? 
21. Where did you go the last time and why did you choose to go there? 

 

DECISION MAKING: 

22. When harvesting, do you tend to explore new areas? When was the last time you did 
that and why? 

23. How important are the following factors when deciding where to harvest? 
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 Vey 

Important 
Important Less 

Important  
Not 
Important 

Don’t 
know 

Own experience from 
recent harvesting trips 

     

Own long-term 
experience (yearly/ 
monthly patterns) 

     

Information from other 
collectors 

     

Travel length       

Trip cost      

Tradition      

Targeted species of 
mushroom 

     

Other: ...      

 
24. In relation to the popularity of a harvesting site, which one do you prefer to visit: 

a. A very popular site – (a lot of people harvest very often) 
b. A popular site – (some people harvest, in certain periods) 
c. A not so popular site (only a few people visit from time to time)  
d. A site only you know about.  
e. I don’t consider this aspect when choosing a harvesting site. 
f. I don’t know where others go to harvest wild mushrooms. 

 

Thank you! 

Do you have any comments or questions on this interview? If you would like to see a 
summary of the results please live your address. 
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APPENDIX II. 

 

 
SUMMARY OF FUNGI DESCRIPTION 
(Jordan, 2004) 
 
Macrolepiota procera 
 
Location: North America, Europe; 
Edibility: Choice; 
Fungus colour: White to cream; 
Normal size: 5-15cm; 
Cap type: Distinctly scaly; 
Stem type: Ring on stem, Stem much longer than cap diameter; 
Flesh: Flesh discolours when cut, bruised or damaged; 
Spore colour: White, cream or yellowish; 
Habitat: Grows in woods, Grows on the ground, Found in fields, lawns or on roadsides; 
Season: Summer and autumn. 
 
 
Armillaria mellea 
 
Location: North America, Europe; 
Edibility: Edible; 
Fungus colour: Red or redish or pink, Brown, Grey to beige, Orange; 
Normal size: 5-15cm; 
Cap type: Convex to shield shaped; 
Stem type: Ring on stem, Bulbous base of stem; 
Spore colour: White, cream or yellowish; 
Habitat: Grows in woods, Grows on the ground, Grows on wood; 
Season: Summer to early winter. 
 
 
Boletus edulis 
 
Location: North America, Europe; 
Edibility: Choice; 
Fungus colour: Brown; 
Normal size: Over 15cm; 
Cap type: Convex to shield shaped; 
Stem type: Bulbous base of stem, Simple stem; 
Spore colour: Olivaceous; 
Habitat: Grows in woods, Grows on the ground; 
Season: Summer to late autumn. 
 
Cantharellus cibarius 
 
Location: North America, Europe; 
Edibility: Choice; 
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Fungus colour: Yellow, Orange; 
Normal size: 5-15cm; 
Cap type: Funnel shaped; 
Spore colour: White, cream or yellowish; 
Habitat: Grows in woods, Grows on the ground; 
Season: Summer to late autumn. 
 
 
Marasmius oreades 
 
Location: North America, Europe; 
Edibility: Choice; 
Fungus colour: White to cream, Grey to beige; 
Normal size: Less than 5cm; 
Cap type: Convex to shield shaped; 
Flesh: Mushroom has distinct or odd smell (non mushroomy), Flesh fibrous usually pliable 
(like grass); 
Spore colour: White, cream or yellowish; 
Habitat: Grows on the ground, Found in fields, lawns or on roadsides; 
Season: Late spring to late autumn. 
 
 
Lactarius piperatus 
 
Location: North America, Europe; 
Edibility: Edible; 
Fungus colour: White to cream; 
Normal size: 5-15cm; 
Cap type: Convex to shield shaped; 
Stem type: Simple stem; 
Flesh: Flesh exudes white or watery latex (milk) when cut, Flesh granular or brittle; 
Spore colour: White, cream or yellowish; 
Habitat: Grows in woods, Grows on the ground; 
Season: Summer to early winter. 
 
 
Russula cyanoxantha 
 
Location: North America, Europe; 
Edibility: Edible; 
Fungus colour: Green, Violet or purple, Brown; 
Normal size: 5-15cm; 
cap type: Convex to shield shaped; 
Stem type: Simple stem; 
Flesh: Flesh granular or brittle, Mushroom slimy or sticky; 
Spore colour: White, cream or yellowish; 
Habitat: Grows in woods, Grows on the ground; 
Season: Summer to late autumn. 
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APPENDIX III 

 

SUMMARY OF RESULTS FOR STATISTICAL TESTS 

 

I. Linear model – Social ties vs. Information-sharing ties 

 
a. Dragus 

 
Residuals: 
    Min      1Q  Median      3Q     Max  
-8.8759 -1.9240  0.4896  2.5689  5.0278  
 
Coefficients: 
                   Estimate Std. Error  t value Pr(>|t|)     
(Intercept) -6.29692    1.64425   -3.83   0.000288 *** 
d                 1.15864    0.07844   14.77  < 2e-16 *** 
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 3.087 on 66 degrees of freedom 
Multiple R-squared: 0.7678,     Adjusted R-squared: 0.7642  
F-statistic: 218.2 on 1 and 66 DF,  p-value: < 2.2e-16 
 

b. Vistea 

Residuals: 
   Min     1Q Median     3Q    Max  
-9.290 -1.676  1.053  2.538  3.739  
 
Coefficients: 
                    Estimate Std. Error  t value  Pr(>|t|)     
(Intercept) -4.42485    1.94219   -2.278    0.027 *   
d                  1.08575    0.09747  11.140   3.76e-15 *** 
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 3.464 on 50 degrees of freedom 
Multiple R-squared: 0.7128,     Adjusted R-squared: 0.7071  
F-statistic: 124.1 on 1 and 50 DF,  p-value: 3.76e-15 
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II. Welch Two Sample t-test for intensity inside and outside network subgroups 

a. Dragus 

 t = -2.123, df = 57.008, p-value = 0.0381 

alternative hypothesis: true difference in means is not equal to 0  
95 percent confidence interval: 
 -0.77989735 -0.02279496  
 
sample estimates: 
mean of x mean of y  
 1.387500  1.788846 
 

b. Vistea 

t = -1.6912, df = 42.643, p-value = 0.09809 
alternative hypothesis: true difference in means is not equal to 0  
95 percent confidence interval: 
 -0.79169705  0.06959179  
 
sample estimates: 
mean of x mean of y  
 1.331579  1.692632 
 

 
III. Linear model – popularity of site vs. in-degree of subgroups 

 
a. Dragus 

 
Residuals: 
       1        2        3        4        5        6        7  
 
-3.07463  6.80132  1.19167  6.06925  0.09398 -2.46743 -8.61417  
 
Coefficients: 
                     Estimate  Std. Error  t value   Pr(>|t|)    
(Intercept)   8.61417    3.24096    2.658    0.04500 *  
id                 0.14633    0.02516    5.817    0.00212 ** 
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 5.904 on 5 degrees of freedom 
Multiple R-squared: 0.8712,     Adjusted R-squared: 0.8455  
F-statistic: 33.83 on 1 and 5 DF,  p-value: 0.00212 

 
b. Vistea 

 
Residuals: 
       1        2        3        4        5        6        7  
-3.66333  7.21185 -0.02758  5.49050 -1.18958 -1.03064 -6.79121  
 
Coefficients: 
                    Estimate   Std. Error  t value   Pr(>|t|)    
(Intercept)  6.79121     2.99033    2.271     0.07234 .  
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id                 0.15996    0.03393    4.714     0.00527 ** 
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 5.37 on 5 degrees of freedom 
Multiple R-squared: 0.8163,     Adjusted R-squared: 0.7796  
F-statistic: 22.22 on 1 and 5 DF,  p-value: 0.005272 
 

IV. Linear model – popularity of site vs. in-intensity of subgroups 
 

a. Dragus 
Residuals: 
     1      2      3      4      5      6      7  
16.704  2.418 -6.617 -2.114 -5.631 -8.757  3.998  
 
Coefficients: 
                    Estimate   Std. Error  t value  Pr(>|t|)   
(Intercept)   -3.998        9.145      -0.437    0.680   
ii                   20.979      6.705       3.129    0.026 * 
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 9.566 on 5 degrees of freedom 
Multiple R-squared: 0.662,      Adjusted R-squared: 0.5943  
F-statistic: 9.791 on 1 and 5 DF,  p-value: 0.02599 
 

c. Vistea 
Residuals: 
     1      2      3      4      5      6      7  
10.070  5.204 -4.745 -1.961 -5.661 -5.702  2.796  
 
Coefficients: 
                      Estimate  Std. Error  t value  Pr(>|t|)   
(Intercept)   -2.796       6.236        -0.448    0.6727   
ii                   16.497      4.710        3.503    0.0172 * 
--- 
Signif. codes:  0 ‘***’ 0.001 ‘**’ 0.01 ‘*’ 0.05 ‘.’ 0.1 ‘ ’ 1  
 
Residual standard error: 6.741 on 5 degrees of freedom 
Multiple R-squared: 0.7105,     Adjusted R-squared: 0.6526  
F-statistic: 12.27 on 1 and 5 DF,  p-value: 0.01723 
 

 


