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ABSTRACT 

In recent decades the northwestern part of Germany (Weser-Ems region) has come to focus on intensive pork 

production. This has led to public outrage about the disposal of biological waste, farmers’ complaints about the 

high cost of leasing land, soaring risks of animal diseases, and the decreasing popularity of intensive animal 

husbandry. However, despite these problems, due to a beneficial cluster structure, the region is a successful market 

participant. To shed some light on the relationship between network relationships in clusters and competitiveness, 

an empirical survey was undertaken to compare this pork-intensive region with non–pork-intensive regions. Bi- and 

multivariate analyses reveal a better access to knowledge and information on the part of farmers in the Weser-Ems 

region as well as a higher regional competitiveness. As a result, the cluster region characterized by intensive hog 

production is economically more successful 

Keywords: pork production, cluster structures, competitiveness  

 

 

1 Introduction 

When considering the development of agriculture over recent decades, the change in northwestern 
Germany is particularly prominent. This region, which formerly consisted of self -sufficient farming 
businesses cultivating unfavourable land (Campos, 1993; Klohn and Windhorst, 2001a), has become 
known throughout Europe as an outstanding centre of intensive meat production. The production of pork, 
in particular, is integrated into a dense network composed of producers, processors, specialized 
distributors, buyers and service providers, as well as private and public consultants (Windhorst and 
Grabkowsky, 2008). This nourishes the hypothesis that the region under analysis can be considered a 
cluster of meat production. Regarding primary production, especially of fatted animals, studies point out 
the high performance of northwestern agricultural businesses; nowadays they produce one-third of all 
German fattened pigs (Vallan, 2009; Windhorst and Grabkowsky, 2008). 

Disregarding the economic success story of northwestern Germany, recent agricultural publications have 
tended to concentrate on the negative aspects of the geographical proximity of animal husbandry and 
meat producers. The critical aspects include, but are not limited to, public outrage about the di sposal of 
biological waste, the high cost of leasing land, soaring risks of animal diseases, and the decreasing 
popularity of intensive animal husbandry (Spandau, 2008; Thiering and Bahrs, 2010). These pressures 
frequently stifle business growth and the generation of potential economies of scale in the pork -intensive 
region under analysis. 

The concentration of meat production in northwestern Germany is, therefore, both a blessing and a curse. 
On the one hand, the proximity of agricultural businesses is disadvantageous for operations since these 
agglomerations can induce problems that often spur political debate regarding the decentralization of 
animal husbandry in northwestern Germany. On the other hand, there are strong indications that the 
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close proximity of producers is beneficial to the agricultural production of hogs. Particularly for those 
production systems that strongly depend on the division of labour  as it occurs in pork production, recent 
literature has indicated that cooperative participation in specialized regional networks (clusters) enhances 
companies’ competitiveness (Deimel et al., 2009; Porter, 2000). 

However, several points have been neglected in agricultural research up to now. These shortcomings 
include the questions of how agricultural businesses are integrated into a network, what kinds of 
relationships exist between different business partners and how these relationships affect the access to 
information and knowledge that is relevant for efficient production and competitiveness. This paper 
attempts to shed light on these issues by surveying 195 operators of agricultural hog farms. The results 
from a typical area of intensive production, such as the Weser-Ems region, are compared with results 
from regions characterized by less intensive production in order to evaluate the influence of geographical 
proximity and network relationships in clusters on the access to information and knowledge and the 
competitiveness of farm businesses. 

2. Theoretical Foundations 

Porter (2000; p. 253) defines clusters as “…geographic concentrations of interconnected companies, 
specialized suppliers, service providers, firms in related industries, and associated institutions 
(universities, standards agencies, trade associations) in a particular field that compete but also 
cooperate”. Current cluster theory comprises various research approaches, most of which hav e in 
common that they address the existence of regional networks. The concept of industrial districts is one of 
the early theoretical approaches (Marshall, 1927). It characterizes clusters as networks of specialized 
small or medium-sized firms within a region that operate within the same or related ind ustries. In 
addition, a cluster is also distinguishable by its flexible productive capacity (Dannenberg, 2007; Piore and 
Sabel, 1989). The strong specialization of the enterprises in a cluster results in the development of 
particular competencies within each firm (Bathelt and Glückler, 2003). It also leads to a fine-grained 
division of labour between the various industrial players. This is accompanied by the formation of 
relatively stable long-term cooperations. In this context, both horizontal and vertical networks develop 
within supply chains, in which not only tangible goods, but also the specialized knowledge of the players is 
exchanged (Dannenberg, 2007). Trust is a crucial factor for the exchange of information between network 
partners (Bathelt and Glückler, 2003). The emergence of trust is greatly facilitated when the players are 
geographically near each other; share common values, habits and traditions; and have frequent personal 
contact. As a result, transportation and transaction costs are reduced, and the productive capacity of the 
network is increased. 

Another variation of cluster theory is the concept of innovative milieus. Camagni (1991; p. 123) defines an 
innovative milieu as “…the set, or the complex of mainly informal social relationships [in] a limited 
geographical area, often determining a specific external ‘image’ and a specific internal ‘representation’ 
and sense of belonging, which enhance the local innovative capability through synergistic and collective 
learning processes.” This concept is based on the assumption that innovations are generated neither 
solely within nor exclusively outside enterprises, but primarily in both formal and informal networks 
(Schuler, 2008; Walter, 2004). 

Without referring to specific cluster concepts, Granovetter (1985) has pointed out that economic activities 
are frequently embedded in personal networks and that this “embeddedness” has consequences for the 
exchange of information. For example, when confronted with information that is hard to verify, actors put 
their trust in people they know rather than in impersonal information sources. Agricultural research has 
shown that agricultural businesses tend to rely on various formal, but especially informal sources of 
information within their networks when doing business (Öhlmér et al., 1997). The amount of information 
actors have access to is, in turn, determined by their position within the network. This is referred to as 
“network centrality” because central positions provide many more opportunities for  the interactions 
essential to decision making in comparison to positions on the periphery (Boje and Whetten, 1981). The 
concepts of innovative milieus and industrial districts both include the idea that innovative enterprises are 
not studied in isolation. Instead, the main focus is on firms’ embeddedness in their local environments, 
which are characterized by specific socio-institutional structures (Bathelt and Glückler, 2003). Taken 
together, existing cluster theories largely concur in their assumption that not only geographical but also 
cognitive proximity promotes the exchange of information and knowledge (Harrison, 1992; Van Dijk et al., 
2003). Common values and traditions as well as a firm’s reputation within a regional network influence 
the relationships between actors (Bathelt and Glückler, 2003; Maskell and Malmberg, 1999; Storper, 
1997). According to a widely shared opinion, such regional networks can hardly be replaced by modern 
communication technologies (Dannenberg, 2007). 
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3 Study Design and Methodology 

The following framework (Figure 1) summarizes the essential theoretical concepts and served as a 
guideline for the conceptual design of the survey. It assumes that geographical proximity, access to local 
knowledge and embeddedness in institutional networks influence the accessibility of information in 
personal and business networks. A firm’s access to information, in turn, affects the extent to which 
decision makers feel informed, the timeliness with which they are informed and the competitiveness of 
the company. Figure 1 will serve as guiding framework for the results presented in Section 4. 

 

Figure 1. Conceptual model (own figure) 

The relationships illustrated in Figure 1 were subject to a large-scale empirical analysis between late 2009 
and early 2010, in which 195 pork producers were surveyed. The pork producers were from the Weser-
Ems region, which is characterized by intensive pork production, as well as from non-intensive regions in 
North Rhine-Westphalia, Lower Saxony, Schleswig-Holstein, Hesse, Bavaria, and Baden-Wuerttemberg. Of 
the sample, 110 were from the region of intensive pork production and 85 from non-intensive regions. 
The classification was based on existing literature on clusters in agriculture and the food industry. There 
the Weser-Ems region is described as a region of intensive pork production (Klohn and Windhorst, 2001b; 
Windhorst and Grabkowsky, 2008). Regions that did not fulfil certain prerequisites regarding location 
quotient, cluster index, livestock density and other spatial aspects cannot be described as clusters and 
were sorted into the category “non-intensive regions” (Litzenberger, 2006; Sternberg, 2004) .  

The data was collected by face-to-face interviews, postal questionnaires and online questionnaires 
(Globalpark EFS Survey). Besides a few open questions, the questionnaire consisted primarily of 
statements to be rated on a 5-pointLikert scale (from -2 = totally disagree to +2 = totally agree). The 
questionnaire included questions on business structure and demographics in accordance with the 
underlying theoretical concept. The pork producers were asked about a) their integration into socio-
institutional environments, b) their information-gathering and knowledge-generation behaviour, c) the 
perceived importance of their main commercial networks (differentiated by suppliers, customers and 
service providers) and d) the perceived quality of their relationships with suppliers and customers. In 
addition, the farmers were interviewed about their access to relevant competitive information and asked 
for a self-assessment of their operational success. The sample is analysed by descriptive analysis, mean s 
comparison analysis, factor analysis and regression analysis. The competitiveness of an agricultural pig 
farm is measured by using biological (performance) indicators. The research software used was SPSS 18. 

Respondents were on average 41 years old. Of the persons surveyed, 74.9 % were farm managers or 
owners, and 18.2 % were young farmers destined to succeed the current owner -managers; therefore, in 
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more than 93 % of the cases the opinions of one of the principal decision makers were surveyed. For 95.2 
% of the respondents, farming is the main source of income. On average, 54.5 % of farm income comes 
from hog production. A mean value of 1,620 fattening pens (median 1,300) as well as the high percentage 
of farms willing to expand (56.1 % planned additional fattening capacity averag ing 1,237 pens; median: 
1,000 pens) indicate that most of the farms in the study are future-orientated. Among those surveyed, 
31.6 % operate closed production systems, which integrate production of piglets and pig fattening. 

4 Empirical Results 

4.1 Access to and Level of Information in Intensive and Non-Intensive Regions 

For analyses of the effects of clusters, the sample was divided into two sub-samples: farms 

located in the intensive Weser-Ems region and farms located in other, non-intensive regions. 

Table 1 shows that there are no significant structural differences at the farm level between the 

farms in intensive and non-intensive production regions with regard to such factors as 

fattening capacities, income structure and production methods, which might otherwise distort 

the analysis of cluster effects. The differences between intensive and non-intensive regions 

therefore result only from the regional density of farms. 

 
Table 1. 

Farm characteristics (Source: authors’ calculations) 

 
Weser‐Ems‐region 

(n=110) 

Non-intensive 

regions(n = 85) 

Full-time farmers 92.7 % 98.7 % 

Pens (mean / median) 1,745 / 1,350 1,447 / 1,300 

Share of farm income from pig fattening  59.8 % 47.4 % 

Farms with closed production systems 33.6 % 28.8 % 

Companies with expansion plans 60.0 % 50.7 % 

Planned additional pens (mean / median) 1,102 / 950 1,427 / 1,000 

 
This first section focuses on results from a descriptive as well as a means comparison analysis regarding 
farmers’ access to information and level of information (see the conceptual model in Figure 1). As shown 
in Figure 2, there are significant differences with regard to socio-institutional embeddedness. 
Respondents in the Weser-Ems region benefit greatly from business information received during events in 
their region. They also perceive the exchange of information with other farmers as more important than 
farmers in other regions. Both differences are statistically significant at a 0.05 level. The differences in 
Figure 2 indicate that the geographic proximity of farmers in production-intensive region affects their 
informal and personal networks. It is particularly noteworthy that farmers in such a region have a 
significantly higher percentage of business partners located in their local (same township or county) or 
regional neighbourhood. This finding is supported by research showing that the specialization of business 
in clusters leads to a spatial binding of valuable knowledge (Bathelt and Glückler, 2003) and that the 
geographical proximity of actors could promote the company´s access to informat ion and innovation 
(Harrison, 1992; Van Dijk et al., 2003). 
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Figure 2. Information access through socio-institutional embeddedness (Source: authors’ calculations)  

In line with the theoretical proposition that geographical proximity improves the exchange of information 
among firms, Figure 3 shows a more intense exchange of information with supply chain partners in the 
Weser-Ems region. For example, farmers in the Weser-Ems region communicate significantly more 
frequently with feed suppliers. 

 

 

 

 

 

 

 

 

 

Figure 3. Information access through supply chain partners (Source: authors’ calculations)  

Farmers in the intensive region also interact more frequently with service providers; only communication 
with private business consultants takes place less frequently (Figure 4). This could be due to the high 
quality of alternative providers of consulting services in the Weser-Ems region, for instance, the Chamber 
of Agriculture. Whereas farmers in the intensive production region  can take of advantage of the amply 
available specialized expert knowledge, farmers in other regions have to rely on private business 
consultants. Of course, regions without a chamber of agriculture can still access information through 
lectures or through the homepages of chambers of agriculture from other states. Additionally one can find 
similar institutions in these regions. The findings of Illeris (1994; 1989) regarding the communications 
intensity between business clients and service providers support the results of the mean comparison 
analysis. Interesting significant differences between the levels of information exchange regarding the  use 
of private consultants are also discussed in the literature (Bryson, 1997; Bryson and Daniels, 1998).  
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Figure 4. Information access through service providers (Source: authors’ calculations)  

According to the discussions in Sections 2 and 3, the geographical proximity of and intensive 
communication between farmers in the production-intensive region should result in a higher level of 
acquired knowledge and information. In order to operationalize this variable, respondents were asked to 
assess their level of being informed about developments that are important for the competitiveness of 
their farm operations and the timeliness of the information they have access to (Figure 5). The significant 
differences between the two groups confirm the theoretically derived assumption. Respondents from the 
intensive region feel better informed about matters relevant to the competitiveness of their farms; even 
more important, the probability of getting information in time is higher in the Weser -Ems region. The 
higher level of knowledge or being informed can be found in various studies as a typical sign of business 
cluster structures (Bathelt et al., 2004; Rosenfeld, 1997). 

 

 

 

 

 

 

 

 

 

 

Figure 5. Level of being informed (Source: authors’ calculations)  

 

4.2 Competitiveness of Farms in the Regions Studied 

This section focuses on competitiveness at the farm level regarding the conceptual framework in Figure 1. 
The more highly developed networks of farmers in the Weser-Ems region may improve not only access to 
business knowledge, but also competitiveness. Competitiveness is a multi-facetted phenomenon that can 
be measured by setting up an index. An index is employed when a single indicator does not provide 
accurate measurement results. In this case, several indicators can be consolidated into a new variable 
Here, the index “Competitiveness” was calculated (Table 2), and its mean value analysed for significant 
differences between regions. A Cronbach’s Alpha of 0.544 reflects the reliability of the compilation of the 
variables used.  
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Table 2. 
 Competitiveness index with variables 

Index competitiveness 

How do you rank the economic success of your pig fattening business in the last three years?
1
 

 
How do you rank the economic success of your pig fattening business in comparison to the success of 
similar enterprises?

2
 

What was the average daily weight gain for your pigs over the last three years?
3
 

What was your average loss ratio per batch over the last three years?
4
  

1
0 = “not at all successful” to 10 = “really successful”  

2
0 = “pretty less successful” to 10 = “pretty much successful”  

3
 “Under 600g/d” = 2, “600 to 700g/d” = 4, “700 to 800g/d” = 6, “800 to 900g/d” = 8, “over 900g/d” = 10  

4
 “Over 8 %” = 2, „6 to 8 %“ = 4, “4 to 6 %” = 6, “2 to 4 %” = 8, “under 2 %” = 10  

Figure 6 shows that the competitiveness of farms in non–production-intensive regions (25.18 index 
points) was significantly (p = 0.000) lower than the competitiveness of farms in the production -intensive 
region (averaging 28.11 index points). 

 

 

 

 

 

 

Figure 6. Competitiveness index (Source: authors’ calculations) 

 

Altogether, the results confirm the theoretical assumptions concerning the impact of information access 
in clusters on competitiveness as set out in Section 3 above. Thus, the results reflect the positive influence 
of proximity and social-institutional embeddedness in clusters not only on access to information, but also 
on the competitiveness of farms within the cluster area. 

4.3 Networking Factors: Results of a Factor Analysis 

The explorative study sought to determine the influence of clusters on the level of being informed and the 
competitiveness of agricultural hog farms. Therefore, a considerable number of manifest variables were 
included in the survey. In order to reduce the complexity of data and identify overlaps, a factor analysis 
was performed (Hüttner and Schwarting, 1999; Stevens, 2002). In total eight factors were identified.  
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Table 3. 
Factors identified (Source: authors’ calculations) 

Extracted factors Cronbach’s Alpha 

Quality of business relationship with the slaughterhouse 0.816 

Quality of business relationships with suppliers 0.811 

Agricultural topics among acquaintances 0.775 

Access to information through regional embeddedness 0.734 

Cooperation with other farmers 0.500 

Influence of relatives once living on the farm 0.648 

Location affinity 0.600 

Level of being informed concerning swine production 0.669 

Method of extraction: principal component analysis; KMO =0.694; Total variance explained =69.51% 

 

Table 3 shows the factors identified by the factor analysis as well as the results of reliability analyses. All 
Cronbach’s Alpha values exceed 0.5, which is often suggested as a minimum value in the literature 
(Pedhazur and Pedhazur Schmelkin, 1991; Peterson, 1994; Schnell et al., 2005). The KMO value (Kaiser-
Meyer-Olkin criterion) for validation of sampling adequacy was 0.694; in light of the explorative nature of 
the study, this can be evaluated as “quite good” (Kaiser and Rice, 1974). The eight factors identified 
account for almost 70 % of the total variance. The spider-web graphic (Figure 7) visualizes the 
characteristics of the identified factors in both sub-samples by using the mean values of the factor scores. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 7. Comparison of production-intensive and non–production-intensive regions (Source: authors’ calculations)  

4.4 Determinants of Level of Information and Competitiveness 

In order to discover which particular characteristics of clusters actually influence the levels of being 
informed and competitiveness, the study used multiple regression analysis. For the total sample, the 
factors extracted through the factor analysis (Table 3) were first incorporated into the regression model. 
In addition, single statements were added as independent variables because previous analyses had 
demonstrated correlations with the dependent variables. In the first model, the influence of various 
independent variables on “Perceived level of being informed” was measured (Figure 8). A total of six 
independent variables, including three factors (Fac), with significant beta -values were identified. The 
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tolerance and VIF (variance-inflation factors) values in the context of the collinearity d iagnostics used on 
both regression models did not reveal significant distortions due to multicollinearity (Norušis, 2008). 

As expected, the timeliness of information exerts the greatest influence on the perceived level of being 
informed (β = 0.519***). Another significant influence is the chosen medium of communication. 
Information crucial to competitiveness derived through personal contact, whether face -to-face or by 
telephone, greatly supports the farmers‘ perception of being well-informed (β = 0.155**). A reason for 
this could be that a personal exchange of information is  a synchronic form of communication, i.e., the 
sender knows not only that the recipient has received the information but also how he has interpreted it 
(Eiden, 2004). This interpretation is supported by empirical results concerning animal health management 
on pig fattening farms. In this context, laboratory and other analytical results are sent by fax or email. 
Empirical studies show that farmers perceive an asynchronous informational relationship as being too 
complex a basis for making decisions on improvements in animal health management (Daft and Lengel, 
1984; Deimel et al., 2009). The value of such asynchronous information is then almost completely 
dependent on the farmer’s ability to interpret the information and use it appropriately (Bahlmann et al., 
2009). In contrast, personal contact with such sources as veterinarians provides the recipient with the 
opportunity to provide feedback, which can be used to reduce the complexity of the message.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8. Regression model I (Source: authors’ calculations)  

Previous studies on networks in production-intensive regions show that hog farmers’ perceived level of 
being informed depends on their relationships with their slaughterhouses (Deimel and Theuvsen, 2010). 
Regression model I shows that the factor “Quality of business relationship with the slaughterhouse” has a 
positive effect (β = 0.133**) on how well-informed farmers perceive themselves to be. Thus, feedback 
provided by processors on such matters as classification, laboratory data and —not to be 
underestimated—market prices, can play a major role in optimizing the fattening process (Meemken and 
Blaha, 2008; Plumeyer et al., 2008). Besides illuminating the relationship with customers (for instance, 
slaughterhouses), this model shows that communication with suppliers—in this case feed suppliers—
significantly increases respondents’ perceived level of being informed (β = 0.238***). The reg ression 
analysis also revealed that the respondents’ network of personal and social contacts contributes to the 
level of being informed, as well; this is illustrated by the positive beta value of the influence of relatives (β 
= 0.113**). Furthermore, the assumption was confirmed that it is beneficial to have an overlap of 
knowledge gained through a generally more formal “business network”, as well as a more informal 
“personal network” as evidenced by the beta value of the factor “Agricultural topics among 
acquaintances“ (β = 0.218***). 

Finally, a second model was calculated (regression model II, Figure 9). Here the dependent variable is the 
calculated index “competitiveness”, which includes not only the self-assessment of the test subjects, but 
also the biological indicators described in Section 4.3. Figure 9 shows that the factor “Level of being 
informed concerning swine production” has a significant positive influence on the dependent variable (β = 
0.401***). 

Interestingly, this regression model shows that personal communication not only increases the farmers’ 
perceived level of being informed (Figure 9), but also has a direct positive effect on the competitiveness of 
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farms (β = 0.301**). With regard to farmers’ business relationships, the key actors in the network of the 
hog farmers are veterinarians (β = 0.264**) and representatives of producer cooperatives (β = 0.200*).  

 

 

 

 

 

 

 

 

 

 

 

Figure 9. Regression model II (Source: authors’ calculations) 

5 Summary 

This study demonstrates that interactions beyond the realm of the individual farm positively influence the 
farm’s business. The empirical results show that active participation in specialized networks (Deimel et al., 
2009) improves the timely access to information, which is valuable for remaining competitive. These 
results confirm the theory that participation in networks fostered by cluster relationships increases 
farmers’ level of being informed. This access to information is especially relevant to individual farmers 
because, as shown in the present study, it directly improves competitiveness. The results also show that 
social and informal networks comprised of other farmers, acquaintances, and family members play a 
crucial role for farmers’ business decisions, which should not be  underestimated. 

Despite current concerns about the growing concentration of livestock production in areas such as the 
Weser-Ems region, a comparison of production-intensive and non–production-intensive regions 
underscores the definite advantage the location of pork production in northwest Germany has as a result 
of existing cluster structures. Farmers take advantage of the greater proximity to numerous specialized 
suppliers, customers and service providers in northwest Germany by increasing information exchange 
with all members of the supply chain. In addition, the greater ”embeddedness“ of farmers in intensive 
regions results in informal and personal networks that support farmers’ access to information and 
knowledge. Due to the generally more intensive participation of farms in networks in northwest Germany, 
farmers from that area exhibit a significantly higher level of knowledge concerning developments relevant 
to competitive pork production. Last but not least, farms in the Weser-Ems region show significantly 
better performance with regard to indicators of competitiveness, such as daily weight gain, feed 
conversion and loss rate, than farms from non–production-intensive regions. This was confirmed by the 
significantly higher mean value of the calculated competitiveness index in the random sample in 
northwest Germany as compared to the sample from less production-intensive regions. 

The study has interesting managerial implications. The results should motivate farmers to actively 
influence their participation in business and personal networks. Furthermore, the study proves the 
relevance of personal contacts and the valuable contribution of direct contacts between supply chain 
partners. This indicates the limited usefulness of such elements as online informatio n systems and 
underscores the need to foster personal contact, for instance, with consultants and veterinarians. 

The results provide numerous starting points for further research. The sample size should be enlarged in 
order to increase the representativeness of results. A larger sample would also allow separate regression 
analyses for both regions under comparison. This could help to identify independent variables that are 
distinct to production-intensive or non–production-intensive regions. Moreover, further studies should 
consider the possibility of more thoroughly operationalizing the various factors embraced by the key term 
“competitiveness”. 
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