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Abstract 

This study aims to identify the critical factor(s) that determine the embeddedness level (EL) of rural 

entrepreneurs. In order to achieve this aim, existing applied studies on the embeddedness of 

entrepreneurs undertaken in different rural areas were systematically collected to create a database in 

order to provide the material for a systematic comparative analysis. This was done in order to highlight 

common and contrasting findings from a set of selected studies for different ELs. As many results of 

these studies were largely qualitative in nature and only partially comparable, a specific tool for 

analysing categorical data based on artificial intelligence methods, viz. rough set data analysis (RSDA), 

was employed. This experimental study is the first RSDA approach that compares the results of several 

rural case studies and infers general induction rules for the different ELs. The results of our analysis 

show that using and benefiting from local resources are the key factors that explain how entrepreneurs 

become embedded in rural areas.  
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1. The position of entrepreneurs in rural areas  

In modern economic theories, entrepreneurship is seen as the main tool to generate change whereby 

sustainable economic development will be obtained. Although this view is often geared towards urban 

areas, nowadays entrepreneurship is also seen as a powerful engine for sustainable rural development. 

Hence, entrepreneurial activities in rural areas feature recently high on the policy agenda. Despite the 

long history of entrepreneurship studies, rural entrepreneurship did not have a prominent place in the 

literature until the 1980s (Wortman, 1990). Generally, rural entrepreneurs are defined or studied in the 

same way as their urban counterparts with reference to their entrepreneurial profiles and their needs, 

viz. personal motivation, social environment, risk attitude, external business culture and creative 

milieu. Clearly, in the recent rural entrepreneurship literature, the apparent differences between the 

milieu created by rural areas and what urban areas offer in terms of social relations – and the specific  

effects of these relations on economic life – have articulated the need for specific entrepreneurship 

research.   

The idea to regard entrepreneurship as the key issue of rural development originates from 

endogenous development theory. The rural milieu with all its existing socio-economic potential is 

increasingly seen as a promising entrepreneurial milieu (Stathopoulou, 2004). To this end, the 

endogenous potential of both the environment and entrepreneurship needs to be stimulated and 

supported from within the rural area itself instead of from outside (Petrin and Gannon, 1991), in order 

to achieve the aim of opening rural systems to the global arena. That is, rural development requires to 

be induced mainly by local impulses and needs to be grounded largely on local resources. Some of the 

early attempts to provide short-term local solutions failed mainly because of the inability to create new 

income resources. This happened because these initiatives were mainly based on the industrialization of 

agriculture, and innovation had been brought only as an external force into the agriculture sector (van 

der Ploeg and Saccomandi, 1995). Therefore, this approach may be seen as a failure in terms of 

answering the needs of the local inhabitants. What was missing was that rural employment was in fact 

no longer dominated by agriculture (Ilbery, 1998). This meant that rural life called for new challenges 

to create endogenous growth and development. And therefore, creative entrepreneurship was seen as a 

new challenge through which the necessary diversification of activities could be obtained.  

In the literature, various types of relations, e.g., cultural relations, offered by the rural 

environment are identified as critical success factors for a variety of new activities created by 
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entrepreneurship (Camagni, 1991). The diversity of relations in rural areas and, the needs of 

entrepreneurs require strong ties in order to obtain successful and sustainable development in the local 

environment. Schumpeter (1934; 1950) argues that what entrepreneurs are doing by being involved in 

new system-networks is destroying the existing networks. On the other hand, according to Jack and 

Anderson (2002), the involvement of entrepreneurs in a social context forms a new structure or 

network according to whether they are contributing or destroying. They explain this new formation by 

Giddens’s structuration theory which can be seen as a parallel to Schumpeter’s view of entrepreneurs. 

In this spirit, maybe not destroying but also contributing, new agents like entrepreneurs have brought 

innovation, which can be either the creation of external links or a new product, into rural areas. In 

addition, rural areas also offer newness to entrepreneurs in terms of their local resources or relations, 

what is called here ‘locality’. The condition for what is new and unusual in the market, with the ability 

to meet demand, enables entrepreneurs to easily benefit and use these resources to start up and succeed.  

Rural development on the basis of entrepreneurship aims to achieve the optimum use of local 

resources while developing and maintaining strong local and external ties among agents (‘social 

capital’). In the literature, the conceptual and operational approach to identify the nature, depth and 

extent of an entrepreneur’s tie to a rural location is called ‘embeddedness’. Embeddedness is widely 

used in the literature and is related to a variety of local network constellations. Generally, it is regarded 

as a local, informally organized interaction among agents which generally promotes endogenous 

development (Floysand and Sjoholt, 2007). The embeddedness literature in rural studies has often 

focussed on the social components of economic action, particularly networks of exchange (Murdoch et 

al., 2000). In this vein, it has recently been adopted as a conceptual tool to investigate food networks in 

rural areas (Hinrichs, 2000; Penker, 2006; Sonnino, 2007). Embeddedness is not only used in specific 

sector studies, but also in entrepreneurship studies: first in immigrant/ethnic entrepreneurship studies in 

the form of mixed embeddedness (Kloosterman et al., 1999), and more recently in rural 

entrepreneurship studies. In general, in the literature, its definition is based on linkages to the market 

and inter-firm networks (Uzzi, 1997), while creating trust between producers and customers, but in the 

rural literature it is also related to being part of the rural environment in both social and economic 

contexts as well as to the characteristics of the entrepreneurs.  

The present study aims to identify the most important factors that determine the 

embeddedness level (EL) of rural entrepreneurs, on the basis of a systematic comparative analysis of 
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empirical studies on rural entrepreneurship. To achieve this aim, existing applied studies have been 

systematically collected to form a database in order to provide systematic information for a 

comparative approach. Our analysis considers variations in terms of sample size, year of publication, 

and domain of the literature, which all explain the embeddedness of entrepreneurs in rural areas, as 

well as the specific sector of the enterprise, the origin and gender of the entrepreneurs, and their level 

of local knowledge, including the external and local strength of their ties. Our database comprises a 

broad collection of applied studies on the embeddedness phenomenon of entrepreneurs undertaken in 

rural areas in different parts of the world. This is done in order to highlight common and contrasting 

findings of selected studies for different levels of embeddedness. As many studies were largely 

qualitative in nature and only partially comparable, a particular tool for analysing categorical data 

based on artificial intelligence methods, viz. rough set data analysis, is employed. Although there are 

many rough set data analysis studies on agriculture and environmental issues, this study is the first 

attempt to combine the results of rural case studies and to infer general specific induction rules for 

different levels of embeddedness of entrepreneurs. Section 2 of our paper offers further insight into the 

ties of entrepreneurs in rural areas, focusing on the concept of embeddedness. Next, Section 3 explores 

the empirical literature and creates the data set used in this study, while presenting the findings of the 

analysis. The study concludes by outlining promising future research directions. 

 

2. Tying entrepreneurs to the local environment  

Entrepreneurship is seen as a requisite for local development (Coffey and Polese, 1984). The main 

strategies of rural development plans are: securing growth, turning local potential into actual strengths, 

and achieving expansion beyond rural areas. A number of empirical studies have already demonstrated 

the success of these strategies. However, these established plans have played havoc with post-war 

agricultural productivism and rural areas experienced a long period of uncertainty and restructuring 

(Ilbery, 1998). Restructuration of the main economic activity − agriculture − in order to adjust to 

national and international processes has reduced the dominant productivist culture. This adjustment 

often takes the form of generating new sources of income from non-agricultural activities, either on- or 

off-farm (Bateman and Ray, 1994; Ilbery et al., 1996). However, it may also involve the re-localization 

of the agro-food system, whereby the original products are transferred to regional and national markets 

(Marsden, 1996). Indeed, rural areas are becoming important elements of international economic arenas 
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and among leading investment frontiers (Clout, 1993). Thus, these transformations, mainly economic 

ones, have led rural entrepreneurs to think locally but act globally.  

Granovetter (1985) has claimed that often desired social and economic outcomes are achieved 

through embeddedness, based on the interaction between social, economic, physical and environmental 

conditions.  ‘Embeddedness’ is a notion developed by economic sociologists to emphasize the social 

dimension of economic activities. The term ’embeddedness’ is widely used in the literature in relation 

to many socio-economic developments. The concept arose from Granovetter’s (1985) interpretation 

and extension of the earlier ideas of Polanyi (1944). According to Granovetter (1985), economic 

activities need social relations. He argued that social relations have an important and significant role in 

terms of generating trust for economic activities to happen. From this perspective, entrepreneurs in 

rural areas should preferably achieve embeddedness in order to start-up, survive, and succeed in their 

businesses. However, because of the heavy dependency of rural inhabitants on primary group 

relationships and close personal ties (Frazier and Niehm, 2004), becoming embedded is not an easy 

task for entrepreneurs. In rural areas, there exists often a very defensive localism (Winter, 2003) in 

terms of accepting the new. Therefore, it is important that the local community including agricultural 

labour is engaged in new enterprises (Roberts, 2002). Otherwise, this closed social and economic 

system can negatively affect entrepreneurship and also be affected negatively by it.  

Entrepreneurs rely particularly on local information and resources in the process of business 

venturing (Romanelli and Schoonhoven, 2000). Entrepreneurship, which is seen as a locally-based 

economic system, is tied to the collective efforts of members of communities (Flora et al., 1992; 

Kinsley, 1997; Miller and Besser, 2000). Rural areas are basically social systems where social 

networks and ties are more important than any other relations. Therefore, the ties between 

entrepreneurs and rural areas require local potential to link production to consumption. On the other 

hand, business needs a market area in order to be present and survive. On this basis, it is plausible to 

say that rural entrepreneurs, depending on their entrepreneurial characteristics, are increasingly 

choosing rural areas as a living and working environment or as a resource/input of their entrepreneurial 

process, while seeing the market as a must for their business (Figure 1). Thus, rural entrepreneurs must 

have ties with both areas: rural and market. Therefore, the link between production (local resources) 

and consumption (market beyond rural areas) needs to be developed. In addition, the embeddedness of 

entrepreneurs creates a new rural area which is a new socio-economic system, whole parts of which 
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benefit. In other words, the embeddedness of entrepreneurs in rural areas brings: first, knowledge to 

rural areas about the market and beyond, which is a new system; second, innovation to the market, as 

rural areas are not very well known in the market as a resource; and finally, an environment to the 

entrepreneur who is striving, according to his/her own needs, to have a better living.  

 

 
Figure 1. Effect of embeddedness on rural areas  

 

 

Embeddedness, broadly interpreted as the nature, depth and extent of an agent’s ties with the 

environment, has more recently been conceived of as a configuration element of the general business 

process (Dacin et al., 1999; Jack and Anderson, 2002; Uzzi, 1997; Whittington, 1992). Embeddedness 

emphasizes the importance of, on the one hand, social relations in generating trust and discouraging 

opportunism, and on the other, the linkages that an enterprise forms with a network of enterprises 

within the region (van Leeuwen and Nijkamp, 2006). Therefore, in the literature, major types of 

embeddedness differ with respect to the relationships of producers – entrepreneurs − with the market 

and customers, including those with the geographical, social or sometimes natural assets of their 

location. Consequently, embeddedness is evaluated not only as the social component of economic 

activity but also as the key indicator in order to use at least one of the local assets. Thus, different types 

of embeddedness cover local embeddedness (Kalantaridis and Bika, 2006b), social embeddedness 

(Uzzi, 1999), ecological embeddedness (Penker, 2006; Whiteman and Cooper, 2000), and spatial 

embeddedness (Sonnino, 2007). Most of the cited embeddedness studies evaluate the integration of the 

economic partner into the social network by gaining the trust of society. Therefore, Kloosterman et al. 

(1999) evaluated embeddedness as a two-sided tie of both the economic partner and the social partner, 

and called this type of embeddedness ‘mixed embeddedness’.  
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The common finding from all the studies is that the embeddedness of entrepreneurs in both 

local and beyond local settings, i.e. the presence of other entrepreneurs and individuals from outside of 

their environment, is very important if entrepreneurs are to succeed. On this basis, being embedded in 

rural life will create opportunities and resources if local assets are used, while being embedded in the 

outside will create a new market and more customers. Thus, both these directions of embeddedness will 

stimulate the success of entrepreneurs and will definitely affect rural areas. Developed local resources 

and the dependency of life on social assets in rural areas particularly emphasize the importance and 

necessity of embeddedness as a mutual benefit mechanism.  

In rural entrepreneurship studies, embeddedness is measured by the locality and externality of 

entrepreneurs’ market and social relations, including the involvement of rurality in the entrepreneurial 

process. In other words, locality measures whether entrepreneurs have local relations in terms of 

production from and for locals, while external relations emphasize production from or for outside rural 

areas. In addition, rurality shows the extent to which rural resources, i.e. environment and labour, are 

added to their entrepreneurial process. Based on the literature in our sample, different dimensions of 

embeddedness in terms of this multidimensional structure can be grouped into four categories: 

1. Disembeddedness: refers to entrepreneurs who have no economic or social relations with 

the local environment but produce and sell outside of the rural area; 

2. Underembeddedness: refers to entrepreneurs who have not yet gained full trust but are 

trying to have the local community as their market in order to sell their products;  

3. Embeddedness: refers to entrepreneurs who have obtained a balanced and integrated 

relationship pattern between themselves and society in the local area. 

4. Overembeddedness: refers to entrepreneurs whose innovativeness is barred by social 

closure, and therefore their creativity has led them to create external relations by 

protecting their embeddedness in order to expand their business.  

The increasing attractiveness of rural areas has affected the emergence of small firms, while 

influencing entrepreneurs’ and their behaviour (Keeble and Tyler, 1995). Therefore, significant aspects 

of what entrepreneurs need for business start-ups in rural areas differ from their urban counterparts. In 

other words, maleness, higher education and entrepreneurial parents are not as fundamental for 

business start-ups in rural areas as they are in urban areas (Weber, 2007). In urban settings, the 

entrepreneurs are heterogeneous and have a low involvement in social networks (Renzulli et al., 2000). 
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In contrast, in rural areas entrepreneur are more homogenous and have an involvement in social groups 

(Francis et al., 1990). Moreover, rural entrepreneurship studies focusing on embeddedness stress 

gender, the use of local resources, the origin of entrepreneurs, and the sector in which they are 

operating. Rural areas are not seen as declining or problematic, but rather as growing and dynamic. 

Having entrepreneurship at the heart of sustainable rural development means to optimize the use of the 

indigenous resources and opportunities of the rural area and transfer them into the global competitive 

arena as outputs. On this basis, it is important that entrepreneurs know what the local community needs 

and what the local community has, while being able to act globally. 

 

3. Embeddedness of rural entrepreneurs: a comparative study of the empirical data 

Rural studies including rural entrepreneurship studies are mainly based on individual cases rather than 

large-scale surveys. Thus, rural entrepreneurship studies cover usually qualitative studies or partially 

quantitative studies. This limits the quantitative generalization of the overall results for the population, 

as qualitative small-scale studies reflect only the behaviour of the sample. While drawing attention to 

this gap in the literature, we are in this study aiming to find common and contrasting outcomes of 

studies of embeddedness in rural areas.  

The difficulty of working with large samples in rural areas has led researchers to use small and 

focused samples and to undertake semi-quantitative or qualitative studies. The need to combine the 

results of several studies which address the embeddedness of rural entrepreneurs led us to use a 

systematic comparative approach to produce a more accurate set of results in order to accumulate 

existing knowledge about the topic. However, the embeddedness of entrepreneurs is the subject of 

many fields, e.g. ethnic entrepreneurship, food sector management, etc., and the embeddedness of rural 

entrepreneurs has recently been studied under a number of different assumptions usually as a means to 

examine the nature of rural entrepreneurs.   

Taking all this into account, on the basis of the qualitative structure and characteristics of 

several empirical studies on rural entrepreneurship, in this present study, in order to compare the results 

of different studies, we used rough set data analysis (RSDA). In principle, RSDA is a non-parametric 

classification technique (Nijkamp and Rietveld, 1999) which has been developed as an artificial 

intelligence method for the multidimensional classification of categorical data by Pawlak (1991) and 

Slowinski (1992). RSDA serves to pinpoint regularities in classified data, in order to identify the 
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relative importance of some specific data attributes and to eliminate less relevant ones, and to discover 

possible cause-effect relationships by logical deterministic inference rules (van den Bergh et al., 1997). 

RSDA is able to handle any measurement level of relevant variables ranging from cardinal to 

categorical. It aims to identify the causal conditions (if… then…), under which statements on ‘cause’ 

variables can be made in relation to ‘effect’ variables. In this sense, it may be regarded as a qualitative 

regression analysis. For more details we refer to the above-mentioned publications. 

In this section of the study, the relative importance of selected and partially comparable 

indicators is investigated in order to identify their associations with different levels of embeddedness of 

entrepreneurs in rural areas. This section of the study covers an explanation of our database created by 

the systematic collection of the results of existing applied studies while offering the application and the 

results of the RSDA. 

 

3.1. The database 

In order to form our database, an in-depth literature review was undertaken using many sources, i.e. 

web of science, the Internet, and other e-sources in order to locate studies on the embeddedness of rural 

entrepreneurs. The reviewed literature showed that there are two main types of embeddedness studies 

focusing on rural entrepreneurs, viz. (1) the embeddedness of enterprises usually from the agro-food 

sector in different markets; and (2) the embeddedness of rural entrepreneurs in the rural environment. 

However, although embeddedness is a matter of market networks, its dependency on social life in rural 

areas led us to focus on the second type of studies to better understand the situation of entrepreneurs in 

rural areas in terms of their being integrated in the community life.  

After completing the preliminary study-gathering phase, we narrowed our study collection 

down by using the conceptual and theoretical framework of our study including the comparability of 

variables used in the studies. We had to eliminate some of the studies as they were not using common 

variables or were the same database used in other studies. For instance, two studies of Kalantaridis and 

Bika (2006a; 2006b) were both using the same database, so that the most suitable single paper from 

among these papers is included in our study. As a result, we came up with a limited number of studies, 

which led us to use the snowball technique by sending emails to the authors of the selected applied 

studies, asking if they had other or more forthcoming publications or reports. The use of the snowball 

technique provided us with a reasonable number of studies through which we generated our database 
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for the application of RSDA. We used in total 16 applied studies published between 1997 and 2007 in 

order to create a systematic information table for RSDA (Table 1). Of these studies, only three are not 

journal articles. The main difference between the selected studies is their sample size which ranges 

from 2 to 513. Studies with a relatively larger sample size usually employed questionnaires, while the 

other studies used face-to-face interviews and qualitative ethnographic methods. From the 16 papers 

which evaluated different ELs, we retrieved each EL separately. This evaluation allowed us to retrieve 

a different number of distinct cases, so that in total we obtained a sample of 31 cases (see for overview 

Table 1). 

 

Table 1. Papers used in the analysis 

 

It ought to be recognized that the context and orientation of these studies may show quite 

some diversity (see also Stake, 2006), but the main aim of our study is to look for commonalities at a 

general conceptual – but nevertheless qualitatively measurable – level, while the focal point of 

comparing these different studies is embeddedness. Even though the aims of these studies were 

different, the integration and embeddedness of entrepreneurs in the local environment was evaluated 

and stated in association with the characteristics of entrepreneurs, including the nature of their business. 

On this basis, information gathered from the applied studies can be classified under two headings viz. 

(i) publication information (pub-info); and (ii) entrepreneurial information (entre-info) (see Table 2). 

Pub-info is used to evaluate in particular the statistical association of publication properties. In terms of 

pub-info, year of publication, year of data collection, sample size, and continent where the selected 

studies were undertaken are used. Among pub-info, sample size is the most important information, as 

studies can be precisely distinguished through this information. Year of data collection is another 

ID Author(s) name 
Year of 

publication 

Type of  

publication 
Continent 

Sample  

size 

Number of 

cases 

retrieved 

1 Smith S M et al. 1997 Journal America 118 1 

2 Anderson A R (a) 2000 Journal Europe 2 1 
3 Anderson A R (b) 2000 Journal Europe 14 2 

4 Mankelow G and Merrilees B 2001 Journal Oceania 4 4 

5 Jack S L and Anderson A R 2002 Journal Europe 7 3 
6 Zontanos G and Anderson A R 2004 Journal Europe 2 1 

7 Skuras D et al. 2005 Journal Europe 513 4 

8 Psatopoulos D et al. 2005 Journal Europe 96 1 
9 Anderson A R and McKain R 2005 Journal Europe 50 2 

10 Kalantaridis C and Bika Z(b) 2006 Journal Europe 100 3 
11 Zhang J et al. 2006 Journal Asia 486 1 

12 Aitken K 2006 Report Europe 18 3 

13 Siemens L 2006 Paper America 2 1 
14 Weber S S 2007 Journal America 5 1 

15 Stone I and Stubbs C 2007 Journal Europe 58 2 

16 Gomez Velasco M and Saleilles S 2007 Paper Europe 4 1 
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important type of information obtained from studies. Although the authors of ethnographic studies 

spend sometimes more than one year to collect data, we used only the last year of the data collection. 

Using the last year of data collection was because in-depth interviews of rural entrepreneurs were 

conducted during the last year of the study. On the other hand, although the studies were mainly 

undertaken in Europe, adding the region of the studies allowed us to see whether there is an impact of 

location characteristics on our results. At the end, we decided to use of continents instead of countries 

as location information, because some studies were undertaken in more than one country, so it was not 

possible to distinguish their information on the basis of country or region.  

 

Table 2. Explanation of information retrieved from applied studies 
Name Explanation Category 

Publication information  

A1. Year of Publication Publication year of the selected study Dummy: 1= published in and after 2005; 0= other 

A2. Year of data 
Last year of the data collection period of the 

selected study 
Dummy: 1= data collected in and after 2000; 0= other 

A3. Sample size 
Number of entrepreneurs in the sample of the 

selected study 
Dummy: 1= >9 ; 0= other 

A4. Continent 
Continent where the selected study was 
undertaken 

Dummy: 1= Europe; 0= other  

Entrepreneurial information  

A5. Gender 
Percentage of females in the sample of the 

selected study 
Categorical: 1= 0%; 2= 1-49%; 3= 50-99%; 4=100% 

A6. Origin 
Percentage of in-migrants in the sample of the 
selected study 

Categorical: 1= 0%; 2= 1-49%; 3= 50-99%; 4=100% 

A7. Locality 
Percentage of local information usage of the 

sample of the selected study 
Categorical: 1= 0%; 2= 1-49%; 3= 50-99%; 4=100% 

A8. Externality 
Percentage of outside information usage of the 

sample of the selected study 
Categorical: 1= 0%; 2= 1-49%; 3= 50-99%; 4=100% 

A9. Sector of the firm 
Dominant sector of firms included in the sample 

of the selected study 
Categorical: 1= traditional; 2=tourism; 3= other 

D. EL 
EL of entrepreneurs described or defined in the 
selected study 

Categorical: 1= disembedded; 2= underembedded; 3= 
embedded; 4= overembedded 

 

In the selected studies, entrepreneurial information was of diverse types, and therefore, in 

order to obtain a common classification for the information retrieved from the studies, we used the 

mean percentage of the values. For instance, each entrepreneur included in the sample of the selected 

studies had different levels of local information usage, so, in the selected study, the mean usage is 

given as the percentage that we used for this value when forming our database. In the case of 

qualitative studies, sometimes indicators were given in the text by numbers, so we numerically 

calculated this kind of information in order to form our information table (Appendix 1). In addition, the 

EL of entrepreneurs was not always precisely given under the aforementioned categories of 

embeddedness, as defining and measuring embeddedness differ according to the perspective of the 

authors. Therefore, by means of the definition of embeddedness, the ELs of rural entrepreneurs were 

identified. In other words, we defined the decision attribute of cases on the basis of the embeddedness 
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literature and the definition of different ELs. Fortunately, RSDA can be applied to any type of data, so 

it is able to handle effectively both quantitative and qualitative data if an information table can be 

obtained. In order to obtain such a table, we retrieved all available data from the selected studies, but 

we eliminated those data which were not related to our concept. 

After obtaining the information table required for the RSDA application (Appendix 1), we 

categorized our data by using two types of data representation, i.e. dummy and categorical. Due to the 

concentration of publication data in specific years and continent, and the difficulty to categorise them, 

binary codification was used for pub-info (Table 2). On the other hand, entre-data is coded and 

evaluated as categorical data. Therefore, categorisation of the variables concerning percentages among 

selected studies are categorised into four categories through which we can identify the role of gender, 

origin, locality usage, and externality usage. In addition, in terms of the attribute referring to the sector 

(A9), two main sectors in the rural literature are differentiated among the studies viz., traditional 

sectors and tourism sector, while manufacturing, services and other sectors are taken into consideration 

as other sectors. Thus, we obtained a table called the coded value table. Section 3.2 applies now the 

RSDA, while Section 3.3 evaluates the results of the analysis.   

 

3.2. Embeddedness patterns of entrepreneurs: application of RSDA  

After obtaining the coded value table, RSDA can be performed. In order to perform RSDA, a modular 

software system Rough Set Data Explorer (ROSE) was used in order to implement basic elements of 

rough set theory and rule discovery techniques. This software was created at the Laboratory of 

Intelligent Decision Support Systems of the Institute of Computing Science in Poznan by Predki, 

Slowinski and Stefanowski in 1998 (Predki et al., 1998; Wu et al., 2004). There are also other attempts 

to create software for the application of RSDA, e.g. ROSETTA, but ROSE is the most user-friendly 

software to apply RSDA.  

 In the application of RSDA, three main steps based on rough set theory must be carried out, 

viz. pre-processing, attribute reduction, and rule induction. The first step is pre-processing. This step 

enables the researcher to see the quality of classification and the accuracy of each of the categories of 

the decision attribute by dividing the lower approximation by the upper approximation of each 

category. In other words, if quality and accuracy of classification is lower than 1, then the chosen data 

and examples in the sample are not fully unambiguous concerning their allocation to the categories of 
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decision attribute. This step strengthens the conclusions inferred on the basis of the other steps of the 

rough set analysis. Approximation of our rough sets shows that the sets of attributes and objects used in 

this analysis are elements of the ‘universe’. This means by getting the highest score 1 in both accuracy 

and quality of classification, the objects used in this analysis can be generalized by applying the other 

steps of RSDA (Table 3). In other words, on the basis of the chosen indicators, the studies in our 

sample are fully discernible regarding the four dimensions of embeddedness.  

 

Table 3. Approximations 
Approximations Accuracy Upper level Lower level 

1 Disembeddedness 1 5 5 

2 Underembeddedness 1 6 6 

3 Embeddedness 1 13 13 

4 Overembeddedness 1 7 7 

Accuracy of classification 1 

Quality of classification  1 

 

The second step of RSDA – the reduction – is used to form all combinations of condition 

attributes than can completely determine the variation in the decision attribute without needing another 

condition. In other words, in this step, minimal sets of attributes are found and these are called reducts. 

While finding reducts, RSDA can also find the frequency of appearance of all condition attributes in 

the reducts. If among them, one or more attributes has a frequency of 100%, this is called the core. The 

reducts are given in Table 4. On the basis of the selected indicators, there are 3 sets of attributes which 

explain different levels of embeddedness. From Table 4, it can be seen that each set includes the 

locality level (A7), externality level (A8) and the sector (A9) which are called the core elements. The 

locality attribute is the most relevant indicator for the classification of different studies with the 

external relations and sector (Table 4). The relative importance of two types of pub-info, i.e. sample 

size (A3) and continent (A4) associated with the ELs of entrepreneurs show that publication 

characteristics have an impact on the determination of ELs.  

 

Table 4. Frequency of attributes, reducts and core 

 

 

 

 

 

 

Attributes 
Frequency 

# % 

A7: Locality 3 100.00 
A8: Externality 3 100.00 

A9: Sector 3 100.00 

A5: Gender 1 33.33 
A4: Continent  1 33.33 

A3: Sample size 1 33.33 

Reducts: {A3, A7, A8, A9}; {A4, A7, A8, A9}; {A5, A7, A8, A9} 

Core: A7, A8, A9 
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The third and last step is rule induction. This provides rules which explain both the exact and 

the approximate relations between the decision and the condition attributes. An exact rule guarantees 

that the values of the decision attributes correspond to the same values of the condition attributes. 

Therefore, only in this case is it always possible to state with certainty whether or not, an object 

belongs to a certain class of the decision attribute. In addition, if a rule is supported by more objects, 

then it is more important, for instance, in summarizing the different single study results. In our RSDA 

application, 11 exact rules are generated. Among these 11 rules, 8 rules are supported by more than one 

case, while three rules are supported by only one single example having such a low strength that we 

excluded them from our decision rules list (Table 5). According to the related decision rules, each EL 

of entrepreneurs is explained by at least two exact rules. 

 

Table 5. List of decision rules and their strengths of RSDA  
Rules   Strength 

   # % 

Rule 1. (A7 = 2) & (A8 = 3) & (A9 = 3) & (A4 = 1)  => (D = 1) 3 60.00 

Rule 2. (A8 = 4) & (A3 = 0)  => (D = 1) 2 40.00 
Rule 3. (A7 = 2) & (A9 = 2)  => (D = 2) 2 33.33 

Rule 4. (A7 = 1) & (A8 = 1)  => (D = 2) 2 33.33 

Rule 5. (A7 = 4) & (A8 = 1)  => (D = 3) 8 61.54 
Rule 6. (A7 = 3) & (A8 = 2)  => (D = 3) 5 38.46 

Rule 7. (A7 = 4) & (A8 = 3)  => (D = 4) 3 42.86 

Rule 8. (A7 = 3) & (A8 = 3) => (D = 4) 3 42.86 

 

The application of the RSDA shows that locality usage is the attribute most associated with 

the embeddedness level of entrepreneurs in rural areas as well as it is in terms of defining decision 

rules. According to the results of RSDA analysis, the decision rules for each level of embeddedness 

will now be evaluated in the following subsection.  

 

3.3. Empirical results 

The relations of the selected indicators and the levels of embeddedness, i.e. the decision rules, are 

summarized in Table 6, which refers to data obtained through two types of information, viz. pub-info 

and entre-info. Among these two types of information, the continent and the sample size of the studies 

are associated separately with the disembeddedness level, while no pub-info is associated with the 

other types of EL. The rules reflecting these relations can be seen as exact rules by means of which we 

were able to generate new hypotheses about the association between the variables used and the EL of 

rural entrepreneurs.  
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Table 6. Results of the analysis 

IF 

Locality:  Externality:  Sector:  Other: 

THEN 

EL 

1-49 % + 50-99 % + other + Continent: Europe 
Disembedded 

  100 %   + Sample size: 1-9 

1-49%   + tourism   
Underembedded 

0% + 0 %     

100% + 0 %     
Embedded 50-99% + 1-49 %     

100% + 50-99 %     
Overembedded 

50-99% + 50-99 %     

 

 

According to the first rule of disembeddedness, if studies are conducted in Europe on 

entrepreneurs who are not working in traditional sectors or tourism, and are using a high level of 

externality and a low level of locality in their work, then they are disembedded entrepreneurs. This rule 

explains the results of early studies focused on manufacturing or other industrial sectors which use 

rural areas as location of their firm without interacting with the rural environment. Such entrepreneurs 

usually do not know what happens in rural areas and do not interact strongly with rural inhabitants; 

thus, they do not prefer to be embedded. The second rule of disembeddedness is that if a study has a 

sample of less than 9 entrepreneurs – particularly in-depth ethnographic studies – who use purely 

external ties and resources, then they are disembedded. This again strengthens the previous rule. Thus, 

entrepreneurs who do not use features of locality in their business are grouped as disembedded.  

According to the results related to underembeddedness, if entrepreneurs in the tourism sector 

do not use a high level of locality or if they do not use locality or externality resources in their business, 

then they can be grouped as underembedded. For instance, entrepreneurs in the tourism sector who run 

their business only using labour as locality resources without promoting other locality dynamics in 

their businesses, are underembedded. In addition, entrepreneurs who run their business on their own 

without any additional resources from local or external resources are also underembedded. If 

entrepreneurs do not make use of the local potential, they will not be able to break the defensive 

localism and will stay underembedded. Entrepreneurs at these levels of embeddedness are able to 

choose whether to increase their EL or to decrease it. The decision rules explaining the other levels of 

embeddedness are the composition of different levels of locality and externality usage of entrepreneurs. 

So, if an entrepreneur uses 100 percent locality without using any features of externality or if 

entrepreneurs use a high level of locality with less externality then they become embedded. On the 

other hand, if entrepreneurs use 100 percent locality or a high level of locality with a low level of 
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externality, then they are overembedded. These rules completely reflect the current theory of 

embeddedness in rural areas.  

Entrepreneurs having the two first levels, i.e. disembeddedness and underembeddedness, can 

be called ‘disembedded entrepreneurs’, while entrepreneurs having the other two ELs, i.e. 

embeddedness and overembeddedness, can be called ‘embedded entrepreneurs’. According to the 

results of our analysis, in determining the EL of entrepreneurs, usage of locality and externality play an 

important role, although the disembeddedness of entrepreneurs depends also on the sector or 

publication characteristics, i.e. sample and location. Clearly, existing theories on embeddedness are 

reflected in our empirical results. It is also noteworthy that both the reducts and the decision rules show 

that among the characteristics of entrepreneurs, gender has a very low influence, while the origin of 

entrepreneurs has no influence at all in determining the ELs of entrepreneurs in rural areas.  

 

4. Conclusion 

The goal of achieving continuity and sustainability of rural areas calls for more involvement in the 

local area and for an increase of the use of local potential. The integration of entrepreneurs into rural 

areas has become one of the most important issues of rural development plans. However, the strong and 

closed social ties which have existed in rural areas for several decades make this integration a difficult 

task to achieve. Therefore, in the recent literature, the embeddedness of entrepreneurs has been 

discussed with reference to different assumptions and different theories. From this perspective, the aim 

of this study was to find out what matters most in order to become embedded in rural areas. To reach 

our aim, we combined the results of existing applied studies in order to evaluate the relations of 

different ELs of entrepreneurs and selected indicators on the basis of recently used theories. 

 The results of our analysis confirm most of the common assumptions on embeddedness 

related to the rural environment, while rejecting conventional urban theories transferred to the profiles 

of rural entrepreneurs. In the literature, not only using the potential of rural areas is important in 

achieving the goals of rural development plans, but also being able to benefit from this potential makes 

the start-up process of entrepreneurs easier and brings success faster than expected. The results of our 

study confirm this view and also show that using the locality is very important for an entrepreneur to be 

accepted in the rural environment. Another interesting outcome of our analysis is that the main theories 

of embeddedness based on urban evidence related to the profile of entrepreneurs seem to fail in the 
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rural context. The results show that the origin of an entrepreneur does not influence nor does it have a 

great importance, in determining the EL of entrepreneurs. In addition, the results of our analysis stress 

the importance of the specific sector of the enterprise in order to determine the level of embeddedness 

of entrepreneurs. In the comparative approach used in this study, pub-data appeared to have a relative 

importance in terms of determining the EL, but, it was not as important as the locality level of 

entrepreneurs and the specific sector of enterprises.  

 The diversity of the studies in terms of sample size and the recent applications of many 

studies, including our own, obviously strengthen the need to develop rural-specific theories rather than 

use previously developed urban-specific theories. In the rural literature, there appears to be a lack of 

general studies and rural-specific treatments, and therefore independent case studies can only give 

insights about a limited amount of information, depending on the perception of researchers and 

entrepreneurs interviewed. Rural cannot be thought as completely independent from urban, but its 

specific characteristics call for an adjusted conceptualization in its theory. A generalization of rural 

development studies may then be possible.  

In addition, not only in theory but also in policy arenas, rural areas need special treatment. A 

first treatment emerging from our results could be restructuring the collection of national data. A 

specific focus on rural areas concerning new trends would facilitate the understanding of the current 

rural situation and create relevant and tailor-made policies. It would also help in conducting large 

sample studies. Another policy lesson is related to the specific sector of the enterprises established in 

rural areas. Policy makers need to evaluate sector policies carefully, and they need to avoid giving 

support to economic activities which do not include using rural resources in their process.  

The specific foci of early research on rural entrepreneurship cover only a limited amount of 

information. A comparative investigation of different entrepreneurial profiles including demographic 

and environmental changes that are occurring in diverse rural areas is lacking in the rural literature. 

Against the background of this study, more comparative in-depth research on the profiles of 

entrepreneurs is warranted. Therefore, the specific effects of the origin and gender of rural 

entrepreneurship should be investigated in greater detail. On this basis, research for rural studies in 

order to obtain rural-specific theories needs to be based more on comparative empirical evaluations 

rather than on specific groups. In this way, an operational extension and generalization of rural studies 

can most likely be achieved.  
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Appendix 1. Information table 
ID A1: 

Year of 
publication 

A2: 

Year of 
data 

A3: 
Sample 

size 

A4:  

Continent 
A5: 

Gender 
A6: 

Origin 
A7: 

Locality 
A8: 

Externality 
A9: 

Sector 
D: 

EL 

01A 1997 1993 118 Other 81 0 92.7 35.4 other 3 

02A 2000 1995 2 Europe 0 100 100 0 tourism 3 
03A 2000 1995 8 Europe 50 100 50 87.5 other 4 

03B 2000 1995 6 Europe 0 0 66 17 other 3 

04A 2001 2000 1 Other 100 100 100 0 other 3 
04B 2001 2000 1 Other 100 100 0 0 other 2 

04C 2001 2000 1 Other 100 100 50 50 other 4 

04D 2001 2000 1 Other 100 0 100 50 other 4 
05A 2002 2001 1 Europe 100 100 100 0 other 3 

05B 2002 2001 1 Europe 0 100 0 0 tourism 2 

05C 2002 2001 5 Europe 40 60 100 80 other 4 
06A 2004 1999 2 Europe 0 50 100 0 traditional 3 

07A 2005 2000 127 Europe 20 52 88.8 8.39 tourism 3 

07B 2005 2000 215 Europe 20 52 12.49 10.33 tourism 2 
07C 2005 2000 58 Europe 20 52 88.36 84.24 tourism 4 

07D 2005 2000 113 Europe 20 52 16.81 90.3 other 1 

08A 2005 1999 96 Europe NA 65.6 54.6 40.7 other 3 
09A 2006 2001 56 Europe 48 30 62.9 40 traditional 3 

09B 2006 2001 20 Europe 55 100 39.2 64.4 other 1 

09C 2006 2001 24 Europe 20 80 35.5 55.6 other 1 
10A 2006 2000 16 Europe 31.25 0 100 0 other 3 

10B 2006 2000 34 Europe 38.23 100 50 100 other 4 

11A 2006 2000 486 Other 38 0 100 0 other 3 
12A 2006 2003 5 Europe 40 0 100 0 traditional 3 

12B 2006 2003 7 Europe 43 15 less 0 other  2 

12C 2006 2003 6 Europe 50 100 very low 100 other 1 
13A 2006 2005 2 Other 0 50 <50 over 50 other 2 

14A 2006 2002 5 Other 100 100 100 0 traditional 3 

15A 2007 2005 27 Europe > 50 100 100 60 tourism 4 
15B 2007 2005 31 Europe > 50 100 39 83 tourism 2 

16A 2007 2005 4 Other 25 100 0 100 other 1 

 


