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Abstract: In 2013, there were 27 Regional Support Organizations (RSOs) in the Chaudière-Appalaches region, in the province of Québec, in Canada. The role of the RSOs is to support business development and the innovation process of firms in their region. The analysis of these 27 RSOs revealed that many of them offered similar services, suggesting that there are few interactions between these organizations. The objective of this research is to identify the factors determining the frequency of exchanges between the RSOs. Consequently, the effects of the various forms of proximity (geographical proximity, technological proximity, and cognitive proximity) on the organizational proximity measured by the frequency of exchanges between the RSOs, will be estimated using a multilevel ordinal regression. The results of this study will help to better understand the conditions facilitating the bonds between RSOs so as to ensure greater consistency in terms of services offered to firms.
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1. Introduction
Governments provide many services to companies, aiming to develop competitive advantages. These services are offered through Regional Support Organizations (RSOs) and are designed to help them face up to international competition. According to the report of the Plan E Cap vers un Québec plus entrepreneurial de l'Indice entrepreneurial québécois (2012)
, Québec entrepreneurs admit that they need more help from these organizations. With limited resources, small and medium-sized enterprises (SMEs) are increasingly adopting open innovation models to develop new ideas, to manufacture and to market new products (van de Vrande et al., 2009). The adoption of these open innovation models allows firms to work with external sources of information such as RSOs (Chesbrough, 2003). Although the literature highlights the importance of these regional support organizations, few companies use their services. Indeed, Landry and Amara (2005) demonstrated that 26.3% of innovative manufacturing firms in the Chaudière-Appalaches region draw on the regional support organizations to innovate.

For several years, the manufacturing industry has been experiencing difficulties in the majority of member countries of the Organization for Economic Co-operation and Development (OECD). Several of these countries have suffered many job losses in recent years. Between 1990 and 2003
, 29% of manufacturing jobs were lost in the United Kingdom, 24% in Japan, and 20% in Belgium and Switzerland. In Canada, 14% of manufacturing jobs disappeared between 2004 and 2008. The Chaudière-Appalaches region is an administrative region in Québec (Canada) recognized for its spirit of innovation and entrepreneurship. This region has 1,186 manufacturing enterprises
 for a population of 408,188
, representing a ratio of 1 manufacturing firm per 344 inhabitants. On a comparative basis, this ratio was of 1 manufacturing enterprise per 553 inhabitants in 2007 in Canada
 and of 1 per 680 in the United States
. Considering the large number of manufacturing firms in the Chaudière-Appalaches region, it is not surprising to have several RSOs in this region. Manufacturers in the Chaudière-Appalaches region had, in 2013, 27 RSOs to support business development and innovation, representing 1 organization per 43.9 manufacturing firms. The size of these RSOs varies between 4 and 20 employees, of whom 70% have a university education. The analysis of the website of each of the support organizations in this region reveals that their missions are similar. Most of their missions are to support business development and stimulate firms’ innovation. These similarities in their missions suggest that there is a duplication in the services offered to companies that raises questions about the frequency of exchanges between RSOs. Since several RSOs offer similar services, it is important to really understand the dynamics between them. It is pertinent to wonder if these organizations interact with each other, which would allow them to be acquainted with the services offered by the other RSOs in their region. Moreover, most of these organizations offer many services to firms, although some of them have few human resources, which deserves further study. This problem seemed likely to be present in all regions of Québec because, on November 3, 2014, the Prime Minister of Québec, Mr. Philippe Couillard, announced a 300$ million dollar cut for these RSOs (Huot, 2014). This announcement included the suppression of several RSOs in the province of Québec. This research thus intends to capture the profile of the RSOs and to test the factors determining the frequency of exchanges between them in the Chaudière-Appalaches region.

2. Conceptual Framework 

In order to test the factors determining the frequency of exchanges between RSOs in the Chaudière-Appalaches region, it is important to really understand and take into account the various forms of proximity. The conceptual framework of this research, presented in Figure 1, is based on the works of Knoben and Oerlemans (2006) and Petruzzeli et al. (2007, 2009). First, Knoben and Oerlemans (2006) carried out a systematic review of the literature on the dimensions of the concept of proximity. They therefore covered geographical proximity as well as the main forms of non-spatial proximity. These authors thus identified three forms of proximity acting on interorganizational collaboration: geographical proximity, technological proximity, and organizational proximity. The work of Petruzzeli et al. (2007, 2009) has helped to identify the influence of the interactions between three forms of proximity: organizational proximity, geographical proximity, and cognitive proximity. It should be noted that organizational proximity happens more easily when the organizational cultures are similar (Knoben & Oerlemans, 2006). Firms in the same region tend to pull together because they share the same organizational culture. Petruzzeli et al. (2007) distinguished the concept of cognitive proximity from Knoben and Oerlemans’ (2006) concept of technological proximity. In short, the adopted conceptual framework will make it possible to test the effects of the forms of geographical, cognitive, and technological proximity on organizational proximity.
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Figure 1  Conceptual Framework
In order to fully understand this conceptual framework, it is important to define certain concepts such as geographical proximity, technological proximity, cognitive proximity, and organizational proximity.

2.1 Geographical Proximity
According to Torre and Rallet (2005), geographical proximity is defined as the kilometric distance between two entities in a geographical space. This distance must be weighted by the time and money costs of its crossing.

2.2 Technological Proximity

As for technological proximity, it is based on the sharing of technological experiences and of basic knowledge (Crevoisier, 2004; Knoben & Oerlemans, 2006). This proximity refers to the knowledge that the actors possess with regard to their technologies. Technological proximity is defined by the level of similar technological knowledge between two actors (Knoben & Oerlemans, 2006).

2.3 Cognitive Proximity

According to Schamp et al. (2004), the concept of cognitive proximity is close to the concept of technological proximity. The main difference between these two concepts is that cognitive proximity is a broader concept and refers to “how” actors interact while technological proximity refers to “what” they exchange and the potential value of these exchanges (Petruzzeli et al., 2009). Nooteboom (2000) defined cognitive proximity as the common knowledge base and expertise between people. Cognitive proximity has also been defined and clarified by Petruzzelli et al. (2009) as the similarity between the actors’ perception of the identification, interpretation, exploitation, and evaluation of knowledge. For this reason, this second definition will be favored in this study.

2.4 Organizational Proximity

Finally, organizational proximity has been defined by several authors in the literature. Some of them define it in a logic of belonging whereas other authors adopt the definition of this type of proximity in a logic of similarity. According to the logic of similarity, organizational proximity is associated with the resemblance between organizations, according to the technologies used or their common knowledge (Torre, 2000). As per this logic of belonging, organizations are close when they belong to the same group (Torre, 2000). Organizational proximity refers to organizations belonging to the same group. Although this belonging can foster a climate of trust, it is not enough for organizations to interact with one another (Bouba-Olga et al., 2005). In agreement with Petruzzeli et al. (2007), organizational proximity is defined as an organizational system that allows information sharing among organizations, such as multinational corporations, or between business leaders, that allows access to external sources of knowledge. Torre and Rallet (2005) define organizational proximity as actors with whom interactions are facilitated by implicit or explicit rules and behavioral routines, and who share the same system of representation. This second definition further describes the complexity of interactions in RSOs.

According to these authors, these various forms of proximity interact between themselves. Moreover, geographical proximity favors face-to-face interactions, that is, organizational proximity (Petruzzelli et al., 2007). To interact, however, the actors do not need to be in constant geographical proximity. Several forms of proximity, including technological proximity and cognitive proximity, can offset against the effects of geographical distance (Knoben & Oerlemans, 2006; Petruzzeli et al., 2009) and have an effect on organizational proximity. These effects are taken into account in this study.

3. Methodology

The methodology used is based on a positivist approach. First of all, the websites of the RSOs in the Chaudière-Appalaches region were analyzed in order to identify their missions and their services. A questionnaire was constructed and validated with eight experts. This questionnaire was administered in 2013 to the target population, that is, the 27 managers of the RSOs in the Chaudière-Appalaches region. Moreover, 23 managers out of 27 responded to the survey, which represents a response rate of 85.1%. One of the questionnaires contained several missing data and had to be removed from the sample. In addition, the main mandate of the Conférence régionale des élu(e)s de la Chaudière-Appalaches is to foster consultation with the partners in the region and to advise ministers on the development of the region; it is not to offer services directly to businesses. Therefore, this organization was also removed from the sample. Additional information to this survey was needed to carry out this study. The geographical coordinates of various RSOs were used in the calculation of geographical distance. Moreover, the information needed to analyze the geographical proximity was extracted from Google Maps Canada data processing (Castonguay, 2012). This tool makes it possible to obtain the actual distance between two destinations without taking into account the distance in a straight line, but rather the road distance (Santos et al., 2011). Although the distance in kilometers and the time required to travel the distance between two destinations is highly correlated (Phibbs et al., 1995), time measurement takes into account different road speed limits, thus reflecting reality (Lovett et al., 2004) ADDIN EN.CITE <EndNote><Cite><Author>Lovett</Author><Year>2004</Year><RecNum>437</RecNum><DisplayText>(Lovett et al., 2004)</DisplayText><record><rec-number>437</rec-number><ref-type name="Book">6</ref-type><contributors><authors><author>Lovett, A.</author><author>Sunnenberg, G.</author><author>Haynes, R.</author></authors></contributors><titles><title>Using GIS to assess accessibility to primary healthcare services</title></titles><pages>pp. 187–204</pages><edition>In R. Maheswaran, &amp; M. Craglia (Eds.), GIS in public health practice</edition><dates><year>2004</year></dates><pub-location>New York</pub-location><publisher>CRC PRESS.</publisher><urls></urls></record></Cite></EndNote>. This method was used to construct the observed variable measuring the geographical distance between each of the RSOs in the Chaudière-Appalaches region. The data were processed using SPSS software version 23.0 to provide a portrait of the RSOs in the Chaudière-Appalaches region. The estimation of the multilevel ordinal regression model was performed using SAS statistical software version 9.3 to test the hypotheses based on factors determining the frequency of exchanges between the RSOs in the Chaudière-Appalaches region. This multilevel ordinal regression model was favored because the data used for two of the variables, TransfertBi and TransfertUni, are the same for all the RSOs’ responses. It is therefore the same value for the set of responses related to each RSO, unlike the other variables of which each datum is unique for each frequency of exchanges between the RSOs.

4. Operating Framework and Hypotheses

The operating framework illustrated in Figure 2 presents the hypotheses of this study. These hypotheses will test the factors determining the organizational proximity between the RSOs.
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Figure 2  Operating Framework
Following are the hypotheses that will be tested:

H1: The geographical proximity of the RSOs positively influences the frequency of exchanges between the RSOs (organizational proximity).

H2: The types of services offered simultaneously among the RSOs (technological proximity) positively influence the frequency of exchanges between the RSOs (organizational proximity).

H3a: Unidirectional transfer modes (cognitive proximity) positively influence the frequency of exchanges between the RSOs (organizational proximity).

H3b: Bidirectional transfer modes (cognitive proximity) positively influence the frequency of exchanges between the RSOs (organizational proximity).

H4: The size of the RSOs positively influences the frequency of exchanges between the RSOs (organizational proximity).

H5: The age of the RSOs positively influences the frequency of exchanges between the RSOs (organizational proximity).

5. Results

The survey results provide a portrait of the RSOs in the Chaudière-Appalaches region and analyze the factors determining the frequency of exchanges between them. The hypotheses are tested using a multilevel ordinal regression model.

5.1 Portrait of the Regional Support Organizations in the Chaudière-Appalaches Region
Initial results show that, in 2012, the RSOs in the Chaudière-Appalaches region employed an average of 11.14 employees with a standard deviation of 5.03, and that the average number of employees with a university education was 7.86 employees with a standard deviation of 3.90. The RSOs in the Chaudière-Appalaches region had an average of 22.5 years of existence with a standard deviation of 15.3 years. This average was calculated based on 20 RSOs, because one datum was missing. During the fiscal year ending in 2012, 67% of the RSOs’ services were provided to manufacturing firms and 33% to service companies. The majority of the RSOs’ corporate clients had fewer than 50 employees. 27.5% of the services provided by the support organizations in the Chaudière-Appalaches region were provided to client companies with 1 to 4 employees. This rate decreased to 23.6% for corporate clients with 5 to 19 employees and to 21.7% for those with 20 to 49 employees. In addition, 16.3% of the services provided by the support organizations were provided to firms with 50 to 99 employees, and 9.3% to firms with 100 to 499 employees. Finally, only 1.6% of the corporate clients had more than 500 employees.

5.1.1 Frequency of Exchanges between the Regional Support Organizations 

Although the Chaudière-Appalaches region’s support organizations have similar missions, there is little interaction between them. Indeed, the analysis of the frequency of exchanges between these organizations reveals that the RSOs have exchanges very often with only 10.2% of other organizations and often with 9.5% of them. The RSOs interact with other organizations sometimes at the level of 22.9% and rarely at the 18.8% level. Finally, 33.7% of the possible exchanges are never made and 5.0% of the RSOs are not known to other organizations. 

5.1.2 Offered Services

Several services are offered by the RSOs in the Chaudière-Appalaches region. The analysis of the services that have been sometimes, often or very often provided to businesses in the region shows that 69.7% of these services were free, 18.9% had an hourly rate, 7.4% had a fixed price, and 4.1% had an unknown price. 

As showed in Table 1, networking support, which includes the search for partners, referrals, and mentors, was very often offered (47.6%), 10 out of the 21 RSOs in the region. In addition, 9 out of the 21 RSOs (42.8%) very often offered financial support. The RSOs also offered management advice (42.8%), innovation advice (38.0%), and start-up, transfer or business acquisition advice (38.0%). The RSOs often offered marketing advice (23.8%) and internationalization advice (import, export, license, subcontracting, etc.) (19.0%). 
Table 1  Frequency of Services Offered by the RSOs in the Chaudière-Appalaches Region

	Offered services
	Frequency

	
	Very often
	Often
	Sometimes
	Rarely
	Never

	
	N
	%
	N
	%
	N
	%
	N
	%
	N
	%

	Management advice
	9
	42.8%
	5
	23.8%
	2
	9.5%
	0
	0%
	5
	23.8%

	Entrepreneurship advice
	8
	38.0%
	2
	9.5%
	3
	14.2%
	3
	14.2%
	5
	23.8%

	Marketing advice
	5
	23.8%
	5
	23.8%
	3
	14.2%
	3
	14.2%
	5
	23.8%

	Innovation advice
	8
	38.0%
	3
	14.2%
	4
	19%
	3
	14.2%
	3
	14.2%

	Internationalization advice
	4
	19.0%
	0
	0%
	6
	28.5%
	2
	9.5%
	9
	42.8%

	Financial support 
	9
	42.8%
	7
	33.3%
	2
	9.5%
	0
	0%
	3
	14.2%

	Networking support
	10
	47.6%
	4
	19%
	4
	19%
	2
	9.5%
	1
	4.7%


Several binary variables were constructed to measure the technological proximity between the RSOs. Each of the binary variables has a value of 1 when two RSOs often or very often offer the same service. When one of the two RSOs offers only occasionally, rarely or never the service, the variable takes the value of 0.

5.1.3 Knowledge Transfer Mode

The support organizations in the Chaudière-Appalaches region use many modes of knowledge transfer. As indicated in Table 2, the RSOs in the Chaudière-Appalaches region attach more importance to tools, websites, and mini-conferences than to seminars, letters, and journals. Although several modes of unidirectional transfer are used by the RSOs, the advocated transfer modes are bidirectional. Indeed, counseling and training represent the two modes of transfer to which the RSOs attach the greatest importance. Mentoring is also a highly used mode of knowledge transfer.
Table 2  Importance of Modes of Knowledge Transfer
	
	N
	Median
	Mode
	Average
	Standard Deviation

	Unidirectional transfer modes of knowledge 

	Tools
	21
	3
	3
	2,810
	1,601

	Internet
	21
	3
	2
	2,810
	1,470

	Mini-conferences
	21
	3
	4
	2,619
	1,322

	Seminars
	21
	3
	3
	2,381
	1,596

	Letters
	21
	2
	2
	2,095
	1,411

	Journals
	21
	2
	2
	1,667
	1,238

	Bidirectional transfer modes of knowledge

	Counselling
	21
	4
	5
	4,238
	0,889

	Training
	21
	3
	3
	3,429
	1,165

	Mentoring
	21
	3
	0
	2,571
	1,912


(1) Not Important (2) Not very Important (3) Important (4) Very Important (5) Extremely Important

5.1.4 Geographical Proximity between the Regional Support Organizations
The greater the frequency of exchanges between the support organizations in the Chaudière-Appalaches region, the shorter the time in seconds covering the geographical distance between them. As illustrated in Table 3, the RSOs that interact very often average 41.84 minutes, often 41.76 minutes, sometimes 53.19 minutes, rarely 58.43 minutes, and never 63.90 minutes. The ANOVA test shows that the means between the frequency levels are significantly different (p-value < 0.001).
Table 3  Time between the RSOs by Frequency of Exchanges

	Frequency of exchanges between RSOs
	N
	Average 

in seconds (minutes)
	Standard Deviation 

in seconds (minutes)

	(0) Do not know
	33
	3317.27 (55.29)
	1933.94 (32.23)

	(1) Never
	221
	3833.71 (63.90)
	1698.38 (28.31)

	(2) Rarely
	123
	3505.53 (58.43)
	1669.04 (27.82)

	(3) Sometimes
	150
	3191.41 (53.19)
	1688.03 (28.13)

	(4) Often
	62
	2505.53 (41.76)
	1885.58 (31.43)

	(5) Very often
	67
	2510.69 (41.84)
	1689.03 (28.15)

	Total
	656
	3338.68 (55.64)
	1779.30 (29.66)


5.2 Multilevel Ordinal Regression Model
Several postulates were verified before estimating the multilevel ordinal regression model (Field, 2009). In fact, the identification of extreme values, the homogeneity of variances, the multicollinearity between variables, and the residue independence were validated. Table 4 presents the coefficients of the independent variables studied to test each of the hypotheses used to estimate the effects of the factors determining the frequency of exchanges between the RSOs. 
Several variables have a P-value of less than 0.05, thus demonstrating a significant effect on the dependent variable of the frequency of exchanges between the RSOs: Time, AgeAB, SizeAB, ManagementBi, EntrepreneurshipBi, InternationalizationBi, and NetworkingBi. Their hypotheses are therefore supported. Since the probabilities calculated for the other five coefficients, notably TransfertBi, TransfertUni, MarketingBi, InnovationBi, and FinancialBi are all greater than 0.05, theses hypotheses are rejected.
Table 4  Results of the Multilevel Ordinal Regression
	Solutions for fixed effects

	Independent variables 
	Frequency
	Coefficient
	Standard Error
	DF
	t value
	P-value

	Intercept
	5.00
	-3.3174
	0.6962
	18
	-4.76
	0.0002

	Intercept
	4.00
	-2.4256
	0.6857
	18
	-3.54
	0.0024

	Intercept
	3.00
	-1.1187
	0.6779
	18
	-1.65
	0.1162

	Intercept
	2.00
	-0.3144
	0.6760
	18
	-0.47
	0.6474

	TransfertBi
	
	0.09634
	0.1921
	18
	0.50
	0.6221

	TransfertUni
	
	0.03679
	0.1725
	18
	0.21
	0.8335

	Time
	
	-0.02040***
	0.003685
	386
	-5.54
	<.0001

	Age AB
	
	0.000603*
	0.000254
	386
	2.37
	0.0183

	Size AB
	
	0.005637**
	0.001761
	386
	3.20
	0.0015

	ManagementBi
	
	0.6493*
	0.2804
	386
	2.32
	0.0211

	EntrepreneurshipBi
	
	0.8956**
	0.3144
	386
	2.85
	0.0046

	MarketingBi
	
	-0.07039
	0.3293
	386
	-0.21
	0.8308

	InnovationBi
	
	-0.3355
	0.3099
	386
	-1.08
	0.2796

	InternationalizationBi
	
	-1.4750*
	0.6188
	386
	-2.38
	0.0176

	FinancialBi
	
	-0.3658
	0.2669
	386
	-1.37
	0.1713

	NetworkingBi
	
	0.5502*
	0.2573
	386
	2.14
	0.0331


Note: Level of Signification *** P-value < 0.001; ** P-value < 0.01; *P-value < 0.05
The analysis of the results of the multilevel ordinal regression model shows that the P-value of the Time variable is less than 0.001. Consequently, the geographical distance between two RSOs significantly influences the organizational proximity represented by the frequency of exchanges between the RSOs. The negative sign of the coefficient shows an inversely proportional relationship between the geographical distance and the frequency of exchanges, which means that the smaller the geographical distance, the greater the frequency of exchanges between the RSOs. Hence, hypothesis 1 is confirmed. This result corroborates the analysis of the literature which holds that the geographical proximity between the actors creates a climate of confidence and encourages the interactions in order to increase the organizational proximity (Boschma, 2005; Bell & Zaheer, 2007).

In addition, technological proximity is measured by the types of services offered simultaneously among the RSOs. These types of services are represented by the following variables: ManagementBi, EntrepreneurshipBi, MarketingBi, InnovationBi, InternationalizationBi, FinancialBi, NetworkingBi. Only three variables, ManagementBi, EntrepreneurshipBi, and NetworkingBi significantly and positively influence the frequency of exchanges between the RSOs, which supports hypothesis 2: the types of services offered simultaneously between the RSOs positively influence the frequency of exchanges between RSOs. Therefore, when the RSOs both offer the same service to businesses, they tend to exchange more with each other. These results confirm other studies on the interactions between the various forms of proximity (Knoben & Oerlemans, 2006; Castonguay et al., 2014).

However, the InternationalizationBi variable negatively influences the frequency of exchanges between the RSOs. This result may be explained by the fact that a RSO offering the internationalization service probably places more emphasis on exchanging with actors outside the region than inside its region. By exchanging with RSOs from another region or country, the RSO probably has less time to interact with the other RSOs in its region. This would explain the inverse relationship between the technological proximity based on the internationalization service and the frequency of exchanges between the RSOs of the same region. This result deserves further study in future research.

Cognitive proximity is measured by two variables: unidirectional and bidirectional transfer modes. Unidirectional transfer modes are represented by letters, journals and the Internet, mini-conferences, seminars, and tools while bidirectional transfer modes are represented by counseling, training, and mentoring. The analysis of the results of the multilevel ordinal regression model reveals that the P-values of the TransfertBi and TransfertUni variables are higher than 0.05. Consequently, they do not significantly affect the frequency of exchanges between the RSOs. Therefore, hypotheses 3a and 3b are rejected. Although these hypotheses are rejected, the theory argues that cognitive proximity influences organizational proximity (Petruzzelli et al., 2009). Therefore, it would be relevant to test this concept with another measuring instrument.

Finally, the two control variables, AgeAB and SizeAB, positively influence the frequency of exchanges between the RSOs. Thus, the higher the age and the number of employees in two connected RSOs, the greater the frequency of exchanges between these RSOs. Hence, hypotheses 4 and 5 are supported.
6. Conclusion
To sum up, this study has allowed us to estimate the factors determining the frequency of exchanges between RSOs. Thus, the influences of geographical, technological, and cognitive proximity on organizational proximity were tested in order to reach the general objective of this research. On the one hand, the results obtained from the application of the multilevel ordinal regression model concluded that geographical proximity between RSOs and technological proximity positively influence organizational proximity, which is measured by the frequency of exchanges between RSOs. On the other hand, the results did not show that cognitive proximity, measured by unidirectional and bidirectional modes of transfer, does not influence organizational proximity. This study has certain limitations as to the interpretation of the obtained results. First, this study is only based on the RSOs in the Chaudière-Appalaches region, which does not allow for a generalization of the data. Moreover, the result obtained for the technological proximity based on the internationalization service shows an inverse relationship with the frequency of exchanges between the RSOs, which deserves being studied more. Another limitation of this research is the questionnaire administered to the Chaudière-Appalaches’ RSOs. This questionnaire does not include questions related to the frequency of exchanges with RSOs outside of that region. It would therefore be relevant to take this into account in future research.
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