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Introduction

Many authors analyzed performance in the retail and service industries, through the concept of efficiency (e.g., [START_REF] Barros | Efficiency measurement among hypermarkets and supermarkets and the identification of the efficiency drivers: A case study[END_REF][START_REF] Barros | Hypermarket Retail Efficiency in Portugal[END_REF][START_REF] De Jorge Moreno | Efficiency and regulation in Spanish hypermarket retail trade: A cross-section approach[END_REF][START_REF] De Jorge Moreno | Estimating technical efficiency and bootstrapping Malmquist indices: Analysis of Spanish retail sector[END_REF][START_REF] Mostafa | Benchmarking the US specialty retailers and food consumer stores using data envelopment analysis[END_REF][START_REF] Sellers-Rubio | Economic efficiency in supermarkets: evidences in Spain[END_REF][START_REF] Uyar | Evaluating operational efficiency of a bookstore chain in Turkey and identifying efficiency drivers[END_REF][START_REF] Yu | An assessment of operational efficiencies in the UK retail sector[END_REF]. But still a few ones focused on the specific case of franchising even though the need for more research on performance in the franchise sector has been highlighted (Combs et al., 2011a(Combs et al., , 2011b;;El Akremi et al., forthcoming). A few papers dealt with the performance at the outlet level, by comparing franchised outlets and companyowned outlets in terms of performance (e.g., [START_REF] Anderson | The Growth and Performance of Franchise Systems: Company Versus Franchisee Ownership[END_REF]Kosová et al., forthcoming).

Others considered the performance at the chain level (e.g. [START_REF] Botti | Plural forms versus franchise and companyowned systems: A DEA approach of hotel chain performance[END_REF][START_REF] Perrigot | Plural form chain and efficiency: Insights from the French hotel chains and the DEA methodology[END_REF] analyzing the way chain organizational form, namely predominantly franchised chains, predominantly company-owned chains or plural form chains --the latter being a mix of franchised outlets and company-owned outlets [START_REF] Bradach | Price, Authority and Trust: From Ideal Types to Plural Forms[END_REF]) --may influence chain performance. Comparing the efficiency of hotel chains, [START_REF] Perrigot | Plural form chain and efficiency: Insights from the French hotel chains and the DEA methodology[END_REF] showed that plural form chains were more efficient than other chain organizational forms.

However, according to Shane (1998, p. 736), "the correct question for franchising scholars to ask is […] what is the optimal proportion of franchised units given other firm characteristics?" In this perspective, some authors demonstrated the existence of an optimal percentage of franchised (vs. company-owned) outlets within the chain. For instance, [START_REF] Hsu | Effects of restaurant franchising: Does an optimal franchise proportion exist?[END_REF] found a non-linear relationship between the percentage of franchised outlets and 1 Paru dans International Journal of Retail & Distribution Management, vol. 42, n° 7, 2014, 671-684 franchise chain profitability. Based on a sample of publicly-held restaurant chains, they evaluated the optimal percentage of franchised outlets at 44% for optimizing the return on assets and 46% for optimizing the return on equity. El Akremi et al. (forthcoming) confirmed the existence of such a non-linear relationship. Based on a sample of U.S. franchise chains in the retail and service industries, they found a significant and positive impact of the percentage of franchised outlets on chain efficiency, up to an optimal rate of 62%. The main shortcoming of these studies, based on econometric techniques, is that they provide a unique optimal percentage of franchised outlets for all the chains in the sample. They just partly answer to the question of [START_REF] Shane | Explaining the distribution of franchised and company-owned outlets in franchise systems[END_REF] by identifying the "optimal proportion of franchised units". The "given other firm characteristics" part of the question is missing. Indeed, econometric techniques do not allow for identifying the optimal percentage of franchised units for each chain in the sample, taking into consideration initial chain configurations and strategies such as historical management practices that influenced the current percentage of franchised outlets of the chain and also the optimal one.

In this paper, we attempt to cover the shortcoming of previous studies by jointly analyzing the efficiency and determining the optimal percentage of company-owned outlets (PCO) of each franchise chain. To do it, we use a non-econometric technique, called Data Envelopment Analysis (DEA) and developed by management scientists upon economic concepts [START_REF] Charnes | Measuring the efficiency of decision making units[END_REF], that has been extensively applied in performance evaluation and benchmarking [START_REF] Charnes | Data Envelopment Analysis: Theory, Methodology, and applications[END_REF]. DEA is used for assessing the relative efficiency of a set of observed Decision Making Units (DMUs) --here the franchise chains --by comparing the current production process of each DMU with the production processes of all observed DMUs. DEA allows the identification of best practices --the efficient DMUs used by the DEA model as benchmarks. DEA also provides, for each inefficient DMU, an efficiency score, a DMUspecific set of efficient units that can be utilized as benchmarks for efficiency improvements, and DMU-specific targets on which action plans can be built on. Thus, the classical DEA model is a benchmarking method that considers DMUs' characteristics when enabling comparisons between DMUs to assess their efficiency. One extension provided by [START_REF] Banker | Efficiency analysis for exogenously fixed inputs and outputs[END_REF] allows the introduction of exogenous variables such as strategic variables --here, the PCO characterizing the organizational form of franchise chains --in the DEA framework. This extended DEA model can then provide a benchmarking of franchise chain efficiency taking into account the PCO as well as the other chain characteristics. In doing so, the efficiency of franchise chains is only evaluated at their current PCO. It does not allow for an identification of the optimal PCO of each franchise chain.

In this paper, we extend the classical DEA by defining a model that enables an assessment of franchise chain efficiency along with an evaluation of its optimal PCO while taking into account for its other characteristics. Assuming that franchisors are looking for higher performance through an optimization of their PCO, this modeling process leads to a new method of benchmarking and provides an answer to Shane's question (1998).

The empirical study concerns the French franchise sector. The sample includes 43 franchise chains in the retail and service industries. Main findings of this study are, first, that the PCO has a positive influence on the efficiency of franchise chains, even though the main explanation to inefficiencies has to be found in other chain characteristics. Second, higher efficiency level can be reached when the PCO is set at the optimal level of each chain. In the optimal organization of the franchise sector provided by our model, no more chains are fully franchised while some become fully company-owned. Between the two extremes, the average optimal PCO is at 0.44% rather than 0.32% in the sample. Furthermore, 60% of the chains should increase the number of outlets they owned while 35% should increase the number of franchised outlets in their chain.

The paper is organized as follows. In section 2, we briefly review the franchising literature on efficiency and plural form and present research hypotheses. Section 3 describes the research design. Section 4 presents the main results of the empirical application. Implications for research and practice are then discussed in section 5. Section 6 concludes.

Literature Review

Franchising and efficiency

Efficiency is a key issue in the franchise sector. Many authors tackled the efficiency issue at the outlet level. For instance, [START_REF] Anderson | The efficiency of franchising in the residential real estate brokerage market[END_REF], studying the efficiency of 184 unaffiliated real estate brokerage firms with 92 affiliated ones, concluded that both franchised and non-franchised firms operated relatively inefficiently. [START_REF] Yoo | Channel efficiency: Franchise vs. nonfranchise systems[END_REF] showed the superiority of franchised outlets compared to non-franchised ones in the refreshment place industry. Empirical studies on franchised outlet efficiency have often been carried out in the hotel industry (e.g., [START_REF] Anderson | Hotel industry efficiency: An advanced linear programming examination[END_REF][START_REF] Tsaur | The operating efficiency of international tourist hotels in Taiwan[END_REF]. Main conclusions of these studies underlined the relevance of internal benchmarking within a chain. It provides franchisors with managerial recommendations useful in pointing out their best outlets and improving results of their less efficient ones.

External benchmarking may help franchisors to compare their results with those of other franchise chains and to examine variables influencing their performance. Studying the French hotel industry, [START_REF] Perrigot | Plural form chain and efficiency: Insights from the French hotel chains and the DEA methodology[END_REF] concluded that plural form chains are more efficient than predominantly franchised or company-owned chains. Thus, plural form may be an important driver of chain efficiency. This is due to the symbiotic character of this organizational form based on the franchisor capacity to manage synergies between company-owned and franchised outlets [START_REF] Bradach | Price, Authority and Trust: From Ideal Types to Plural Forms[END_REF][START_REF] Bradach | Franchise Organizations[END_REF]Combs et al., 2011aCombs et al., , 2011b;;[START_REF] Perryman | Who Should Own it? An Agency-Based Explanation for Multi-Outlet Ownership and Co-Location in Plural Form Franchising[END_REF]. By using the percentage of company-owned outlets (PCO) to describe franchise chain organizational form, the following hypothesis is formulated:

H1. The PCO chosen by the franchisor has a positive impact on its chain efficiency.

Franchising and plural form

In the franchising literature, the advantages associated with plural form have been pointed out, mainly regarding managerial challenges. For instance, [START_REF] Bradach | Using the plural form in the management of restaurant chains[END_REF] investigated plural form through an in-depth exploratory study of five U.S. fast-food chains. His findings revealed that using plural form contributes to overcome four managerial challenges: spatial expansion by adding new outlets; brand protection by maintaining concept uniformity; local reactivity to threats or opportunities and; service and/or product concept evolution for a constant adaptation to changes. [START_REF] Dant | Structural and strategic dynamics in franchising[END_REF] found that strategic insight and control afforded by the plural form arrangement are richly valuable for franchisors regardless of their preference for a particular type of outlet ownership. [START_REF] Ehrmann | Successful franchising using the plural form[END_REF] demonstrated that plural form chains can benefit from the effects of cost reduction, quality enhancement, growth stimulation, and optimized quality and risk control.

However, plural form has also some drawbacks. It could be a source of conflicts between managers of company-owned outlets and franchisees when the franchisor favors the former versus the latter, or a source of additional expenses because it entails a double management system [START_REF] Cliquet | Plural forms in store networks: A proposition of a model for store network evolution[END_REF][START_REF] Perrigot | The plural form from the inside: A study of franchisees' perceptions about the existence of company-owned outlets within their network[END_REF]. Hence, the problem is no more why do firm franchise? [START_REF] Michael | To franchise or not to franchise: An analysis of decision rights and organizational form shares[END_REF], or should franchise chains buy back their franchised outlets in an ownership redirection stream? [START_REF] Hunt | The Trend Toward Company-Operated Units in Franchise Chains[END_REF][START_REF] Oxenfeldt | Will Successful Franchise Systems Eventually Become Wholly-Owned Chains?[END_REF], but as raised by [START_REF] Shane | Explaining the distribution of franchised and company-owned outlets in franchise systems[END_REF], it is rather: which is the optimal proportion of franchised/companyowned outlets within a plural form chain? [START_REF] Bradach | Franchise Organizations[END_REF] explained that choosing plural form is not limited to simply choosing a specific percentage of company-owned outlets (PCO). The PCO results from strategic insights, and hence provides a synthesis of plural form chains' management [START_REF] Dant | Structural and strategic dynamics in franchising[END_REF]. In other words, the choice of an ideal PCO within plural form chains can influence the future of the chain regarding its strategic positioning, whereas the PCO can also be influenced by the way the chain is managed by the franchisor, and indirectly by the franchisees. Franchisors are usually aware of the relevance of maintaining a specific threshold in terms of PCO within their chain without overlooking the associated difficulties. An increasing number of franchise chains tend to choose their PCO [START_REF] Caves | Franchising: Firms, markets and intangible assets[END_REF][START_REF] Scott | Franchising vs. company-ownership as a decision variable for the firm[END_REF]. Some authors insisted on the need to select the PCO in accordance with the management of plural form chains [START_REF] Lafontaine | Targeting managerial control: Evidence from franchising[END_REF][START_REF] Michael | Investments to create bargaining power: The case of franchising[END_REF]. Choosing the right PCO when managing a plural form chain is thus of high interest for franchisors when considering the efficiency of the chain. The following hypothesis is then formulated: H2. Higher improvements in franchise chain efficiency can be achieved when the PCO is optimized.

Research design

Methodology

Developed by management scientists on the basis of economics concepts [START_REF] Charnes | Measuring the efficiency of decision making units[END_REF] for benchmarking and performance analysis, the DEA model uses all observed Decision Making Units (DMUs) --here the franchise chains --to assess the relative efficiency of each observed DMU by comparing its productive bundle to those of all DMUs in the sample. A DMU is evaluated as efficient if neither any other observed DMU, nor any combination of observed DMUs can provide a better productive bundle. If a DMU is identified as inefficient, the DEA approach provides a score characterizing the amount of potential improvement that can be achieved by becoming efficient without changing the current organization of the DMU as well as benchmarks among the efficient DMUs [START_REF] Charnes | Data Envelopment Analysis: Theory, Methodology, and applications[END_REF].

Assuming that there are K DMUs (k=1,…, K) which convert N inputs (n=1,…,N) into M outputs (m=1,…,M), the relative efficiency score o  of a test DMU "o" is obtained by solving the following DEA model [START_REF] Charnes | Data Envelopment Analysis: Theory, Methodology, and applications[END_REF]:
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identifying the benchmarks of the DMU "o". o k  (k=1,...,K) takes a positive value when the DMU "k" is a benchmark of the DMU "o" and zero otherwise. A DMU is considered as efficient when its score is unity, and inefficient when its score is less than unity. In the model (1), the efficiency is assessed by means of a reduction in the amount of resources used by DMU "o" as much as possible without changing its production level. Model (1) is run K times for identifying the relative efficiency score of each DMU relative to all DMUs.

For implementing the DEA model defined by [START_REF] Banker | Efficiency analysis for exogenously fixed inputs and outputs[END_REF] that allows an evaluation of the efficiency of each DMU taking into account its current PCO, the following additional constraint is introduced in model ( 1 with a constraint for evaluating efficiency at the PCO level chosen by the franchisor according to its strategic vision on the chain (model 1 with constraint 2), and with a constraint for jointly evaluating the efficiency and the optimal PCO of each franchise chain (model 1 with constraint 3) --allows us to test the hypothesis H2.

Data

The empirical study deals with the French franchise sector. We used two complementary sources for collecting data. On the one hand, the annual franchise directories published by the

French Franchise Federation provide detailed information on its members such as the PCO, the size and the age of the chain, and the financial conditions associated with the franchise contract. These directories have already been used in previous research on franchising [START_REF] Barthélemy | Opportunism, knowledge and the performance of franchise chains[END_REF][START_REF] Dant | A Cross-cultural comparison of the plural forms in franchise chains: USA, France, and Brazil[END_REF][START_REF] Perrigot | Service vs. Retail chains: are there any differences? Evidence from the French franchising Industry[END_REF]. On the other hand, the DIANE database --a product of Bureau Van Dijk Electronic Publishing --offers financial information such as capital, labor, costs, etc. for various kinds of firms, not only in the franchise sector. It has been used in previous research dealing with French firms [START_REF] Durand | Do science and money go together? The case of the French biotech industry[END_REF][START_REF] Sentis | Insider trading, pricing and the long-run performance of IPOs: Evidence from the French market during the high-tech bubble[END_REF] and French franchise chains [START_REF] Barthélemy | Opportunism, knowledge and the performance of franchise chains[END_REF]. Our sample consists of 43 franchise chains in 2007 (those present in the 2008 franchise directory) for which we had corresponding information in both databases. In this sample, 24 chains are in the retail industry (56%), and 19 are in the services (44%).

Variables for the DEA models

An important step in the DEA modeling is the identification of variables that are used to implement the benchmarking process. Variables for DEA should be chosen such that they accurately reflect the franchise chain goals, objectives, and sales situation. Resources that have a direct cost to the franchise chain are a good choice for input variables [START_REF] Donthu | Retail Productivity Assessment Using Data Envelopment Analysis[END_REF]. We selected variables entering the DEA model in a way that is usually implemented in the DEA literature, i.e., by looking at the production process of a franchise chain. The chain is then considered as producing products based on resources. In doing so, the production of a franchise chain can be approached by total sales that is considered as a final output of the retail production process by [START_REF] Keh | Retail Productivity and Scale Economies at the Firm Level: a DEA approach[END_REF] and of the service production process by [START_REF] Grönroos | Service productivity -Towards a Conceptualization of the Transformation of Inputs into Economic Results in Services[END_REF]. The resources entering the production process can be defined by the capital --the charges involved by current and previous investments, the variable costs that give an assessment of charges involved by the chain management, and the labor costs that are defined by various labor charges. Capital and labor costs are identified as raw input of the retail production process by [START_REF] Keh | Retail Productivity and Scale Economies at the Firm Level: a DEA approach[END_REF] and are used by [START_REF] Grönroos | Service productivity -Towards a Conceptualization of the Transformation of Inputs into Economic Results in Services[END_REF] for assessing a financial measure of efficiency in the service industry. The last variable --of particular interest in our study --is the PCO, considered here as a synthetic indicator of plural form chains management [START_REF] Dant | Structural and strategic dynamics in franchising[END_REF]. Descriptive statistics on these variables for the 43 French franchise chains in our sample are provided in Table 1.

Insert Table 1 here

Results

Efficiency of French franchise chains

Table 2 provides descriptive statistics on the scores evaluated for the French franchise chains in our sample based on the three DEA models defined in the methodology section. When the efficiency score is equal to unity, the franchise chain is fully efficient. When the efficiency score is less than unity, the franchise chain is inefficient compared to the other chains of the sample. It means that it is possible to find either an efficient franchise chain --an unique benchmark --or various efficient franchise chains --a set of benchmarks --in the sample that produce the same product with a smaller amount of resources.

The average efficiency score of the franchise chains evaluated by means of the classical DEA model (model 1) is equal to 0.41; meaning that efficiency of franchise chains can be increased on average by 59%. The range of the efficiency scores are between 0.18 and 1, with a Q1-value at 0.25 and a Q3-value at 0.47. These figures show a large dispersion of efficiency scores across the franchise chains in our sample. When the efficiency of franchise chains is measured by taking into account the observed PCO of the chain (model 1 with equation 2), efficiency scores are higher with an average of 0.46; meaning that the efficiency of franchise chains can be increased on average by 54%. While the range of efficiency scores remains the same, the Q1-and Q3-values are also higher. Thus, it means that the PCO chosen by the franchisor induces a higher efficiency for the franchise chains --5% on average, 3% at the Q1-value and 4% at the Q3-value. This result supports hypothesis H1 stating that "The PCO chosen by the franchisor has a positive impact on its chain efficiency".

Insert Table 2 here

When the PCO is jointly determined by the DEA model during the efficiency assessment (model 1 with equation 3), franchise chains achieve lower efficiency scores than with the two other DEA models. Not being at the optimal PCO provides additional potential efficiency improvement. By comparison with the scores provided for the current PCO (model 1 with equation 2), these improvements are evaluated at 6% on average, 1% at the Q1-value, and 10% at the Q3-value; showing a higher impact of not being at the optimal PCO for franchise chains that are the most efficient with the two other DEA models. This result supports hypotheses H2 stating that "Higher improvements in franchise chain efficiency can be achieved when the PCO is optimized".

Optimal values of PCO for French franchise chains

Table 3 presents the optimal PCO values evaluated by the DEA model developed in this study. These values are then compared to the observed PCO collected in our data set. Current PCO are, on average, equal to 32.4% with a minimum of 0% (for three chains) and a maximum of 87.2%. Optimal PCO values are higher, with an average value of 44.2%. The minimum is close to zero (0.6%) while the maximum is equal to 100%. Chains that had an observed PCO of 0% --they were fully franchisedreceive an optimal PCO strictly higher than zero; meaning that they could increase performance by owning some of their outlets.

Chains that had an observed PCO equal or higher than 85% receive an optimal PCO of 100% --they should become fully company-owned.

Insert Table 3 here

Table 3 also displays the number of franchise chains for which the franchisor should either increase or decrease the PCO in its chain in order to become more efficient. For chains that are already at their optimal PCO in the data set, i.e., two chains in our sample, it remains the same. For chains that are not at their optimal PCO, the proportion of chains which should increase their PCO is higher than the proportion of chains which should decrease it. No single direction is provided, it depends on the chain characteristics. Chain efficiency can be improved by either an increase or a decrease of the PCO for 60% and 35% of the chains, respectively.

Discussion

Contributions to research

This research contributes to the literature on franchising, and more specifically on efficiency in the franchise sector, on the one hand, and on the other hand, on plural form chains. In accordance with previous findings from [START_REF] Blair | Optimal franchising[END_REF] who found that the optimal strategy may be dependent on markets and firm characteristics and [START_REF] Lee | Franchising and interbrand competition[END_REF] who considered that the optimal number of franchisees depends on the history of the chain, our results confirm that the plural form --measured by the percentage of company-owned outlets (PCO) --is a variable that positively influences chain efficiency (hypothesis H1), but that the main explanation of franchise chains inefficiency has to be found in other chain characteristics. Indeed, the impact of the plural form on the franchise chain efficiency is only up to 5%, while other characteristics have an impact evaluated at 54% on average.

Then, the study provides a modeling that allows us to answer to Shane's (1998, p. 736) question: "the correct question for franchising scholars to ask is […] what is the optimal proportion of franchised units given other firm characteristics?". Previous literature has highlighted that the efficiency of plural form chain is influenced by the existence of an optimal proportion of franchised outlets (El Akremi et al., forthcoming;[START_REF] Hsu | Effects of restaurant franchising: Does an optimal franchise proportion exist?[END_REF].

Even though these studies identified a non-linear relationship between efficiency and PCO with a positive impact until a maximum value after which the impact become negative, they did not provide specific results for each observed franchise chain in their sample, taking into account their specific characteristics. The extended DEA model developed in this study allows us to overcome this shortcoming. Our study also shows that larger improvements in efficiency of the franchise chain can be implemented when the PCO is set at its optimal value (hypothesis H2). On average, optimal PCOs are higher than observed ones. However, there is not only one possible direction for changing of PCO in order to improve chain efficiency.

Some chains do not require any change. Other chains require an increase or a decrease of their current PCO for 60% and 35% of the chains, respectively.

Contributions to practice

With increased competitive pressures in both retail and service industries, franchisors have greater interest in measuring the efficiency of their franchise chain relative to their main competitors --competitive benchmarking --or to chains in different industries --functional benchmarking. The empirical application of this study covers both type of benchmarking, since our sample contains franchise chains in both retail and service industries.

The benchmarking process is implemented by a Data Envelopment Analysis (DEA), a consistent methodology with (i) a logic that managers use to benchmark their own organization performance [START_REF] Fitzgerald | Pluralistic Views of Performance[END_REF]; (ii) theoretical viewpoints on how firms contest and compete in markets [START_REF] Devinney | The Optimal Performance of the Global Firm: Formalizing and Extending the Integration Responsiveness Framework[END_REF], and (iii) possibilities to capture the empirical multidimensional nature of performance [START_REF] Venkatramam | Measurement of Business Performance in strategy Research: A Comparison of Approaches[END_REF][START_REF] Venkatramam | Measurement of Business Economic Performance: An Examination of Method Convergence[END_REF]. Furthermore, DEA allows for the implementation of the three basic steps of the benchmarking process that analysts agree on [START_REF] Donthu | Benchmarking Marketing Productivity using Data Envelopment Analysis[END_REF]: (i) identifying the best performers, i.e., who to benchmark, (ii) defining benchmarking goals, and (iii) developing action plans. DEA also provides a useful support for monitoring the process and adjusting action plans over time.

Even though a literature on franchise chain efficiency exists, only a few studies are concerned with exploring the efficiency impact of strategic --internal --variables [START_REF] Gauri | Benchmarking retail productivity considering retail pricing and Format strategy[END_REF] for which franchisors are responsible, as the percentage of company-owned outlets (PCO) in their chains. By developing a model that enables the joint evaluation of franchise chain efficiency and optimal PCO, this study offers to franchisors a specific benchmarking for optimizing the use of resources within the chain as well as setting their PCO at a level that maximize their efficiency.

Limitations and tracks for future research

Main limitations of our research first deal with the sample of franchise chains under investigation. It is quite small, including only 43 franchise chains. Even though it is comparable to the sample of companies analyzed in previous research on efficiency in the retail sector (e.g., [START_REF] Yu | An assessment of operational efficiencies in the UK retail sector[END_REF]: 41 retail companies; [START_REF] Mostafa | Benchmarking the US specialty retailers and food consumer stores using data envelopment analysis[END_REF]: 45 retailers), a larger sample of franchise chains would be preferable in order to reinforce the validity of the results. Moreover, the empirical study deals with only one country: France. The exploration of franchise chain efficiency in several countries would allow for highlighting similarities and differences across different settings. Another limitation of the empirical study is that it relies on cross-sectional data. The use of a longitudinal approach would facilitate result stability checking over time. The last limitation is about the selection of variables used.

Even though this selection was consistent with previous research on efficiency in the retail and service industries, other variables could be tested in future research.

Conclusion

In this paper, we explore the links between the organizational form and the efficiency of 

  -hand side of the constraint (2), the variable obs o PCO is the current value of the PCO chosen by the franchisor, i.e., an observation from our dataset. The direct introduction of the constraint (2) in the model (1) ensures that the efficiency of each chain is assessed relative to other chains having the same PCO; thus providing a benchmark for each chain at its observed PCO. The comparison of efficiency scores assessed with and without the constraint (2) allows us to evaluate the impact of the PCO --chosen by the franchisor according to its strategic vision --on the chain efficiency. The result of this comparison is used to test the hypothesis H1. Following Shane's (1998) suggestion regarding the identification of the optimal proportion of franchised outlets --respectively the optimal PCO --given other chain characteristics, we specify a new DEA model allowing for the evaluation of the optimal PCO of each chain along with the measurement of its efficiency by introducing the following additional constraint in the model (1): the right-hand side of the constraint (3), the value of the variable free o PCO is unknown and has to be assessed by the DEA model during the process of the chain efficiency measurement. The comparison of relative efficiency scores assessed by the above models --

  franchise chains. The main findings of our research are as follows. First, the plural organizational form of franchise chains --characterized by the percentage of outlets owned by the franchisor --positively influences the chain efficiency, even though their inefficiency is clearly driven by other chain characteristics. Second, the optimization of the PCO entails additional improvements of the franchise chain efficiency. When a change in the PCO is suggested for achieving a higher efficiency, it can correspond to either an increase or a decrease of the PCO; meaning that the direction of the evolution towards an optimal PCO is driven by chain characteristics. The new model developed in this study enables the implementation a new benchmarking process, taking into account the existence of a strategic variable for which franchisors are responsible --the PCO characterizing the plural organizational form of franchise chains --that impacts the efficiency of the chain. The model based on Data Envelopment Analysis evaluates the level of efficiency that can be achieved by setting the strategic variable at the optimal level of each franchise chain. As the study only considers one country and one year, more research is needed for validating the model in other contexts and environments.

Table 1 .

 1 Descriptive statistics of DEA variables (43 franchise chains)

	Tables

Table 2 .

 2 Descriptive statistics of efficiency scores (43 franchise chains)

		Efficiency measurement -French franchise chains		
	DEA model with:	Mean	Std-dev	Min	Q1	Q3	Max
	No PCO	0.4087	0.2299	0.1816	0.2553	0.4698	1
	Current PCO	0.4584	0.2647	0.1816	0.2839	0.5142	1
	Optimal PCO	0.3955	0.2230	0.1816	0.2706	0.4136	1

Table 3 .

 3 Descriptive statistics of current and optimal PCO (43 franchise chains)

		Current and optimal PCO -French franchise chains	
	PCO:	Mean	Std-dev	Min	Q1	Q3	Max
	Current PCO	0.3244	0.2898	0	0.0642	0.6112	0.8722
	Optimal PCO	0.4426	0.3776	0.0061	0.1185	0.8491	1
	Changes in PCO	Increase	Decrease	No change
		nb	%	nb	%	nb	%
	Franchise chains	26	60	15	35	2	5