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Since 2012, France has been engaged in its energy and environmental policy transformation.

The legislative framework for this change is the Energy transition for green growth Act. The policy on energy transition and sustainable development is carried out at the local level by the regions which rely on their territories. This paper aims to provide a useful tool to policymakers in order to monitor sustainable development and energy transition policies in Norman territories. This first part of the research provides the evaluation's framework through an Energy Transition and Sustainable Development Index. The methodological strategy is based on a systematic literature survey on both academic work related to energy transition and sustainable development and the Normady's sustainable development and energy transition policies. Based on literature review, the study identified six policy-packages in which policymakers may act: The "environment and resources use", the "sustainable territories and mobility", the "energy security and transition", the "economic dynamics", the "governance dimension" and the "social dimension". The index is built using the budget allocation process approach. Strengths and weaknesses of the index are clearly identified and highlighted in order to warn future users of the tool the cautions they should take in the implementation of the index, including challenges to make data available for such an implementation.

Introduction

Since 2012, France has been engaged in a structural transformation of its economy through a packadge of energy and environmental policies. The policy shift seeks to provide adequate answers to the issues of global warming and the gradual depletion of the natural resources on which the French economy depends. The legislative framework for this change is the Energy transition for green growth Act. This national directive is implemented at the territorial level through citizen and NGOs. Enterprises also participate in these societal changes. They respond to social demand by developing processes and solutions that can offer greener goods and services. These changes have an important strategic stake for manufacturers in terms of positioning their products in a highly competitive environment. Businesses in France hope to benefit from the opportunities created by the energy transition. They are convinced of this, especially since an OECD's survey (2010) already revealed that environmental challenges are perceived in many countries as a new opportunity for competitiveness. In addition, Deboutière and Georgeault (2016) argue that in the medium term, fossil resource depletion and higher carbon taxes would result in higher carbon prices likely to undermine the competitiveness of territories not prepared for transition. As a result, new, more resilient and promising business models are emerging. These models include the circular economy, the collaborative economy, the economics of functionality, industrial and territorial ecology [START_REF] Brullot | Écologie industrielle et territoriale à l'heure de la transition écologique et sociale de l'économie[END_REF][START_REF] Kiselev | Towards Circular Economy: Evaluation of Sewage Sludge Biogas Solutions[END_REF][START_REF] Borzooei | Optimization of the Wastewater Treatment Plant: From Energy Saving to Environmental Impact Mitigation[END_REF]). The productive system adopts more green and renewable energy sources.

The Normandy region supports and drives these citizen and NGOs initiatives through several mechanisms: organizing of stakeholders in the territory, technical and financial support.

Regional strategies are promoted by local authorities at their own level. Local authorities are strongly committed because the benefits are numerous: achieving savings, creation of new sustainable and territorialized energy sectors, development of local unrelocatable jobs.

Academic research is associated with this structural transformation of the Norman territories through the funding of multidisciplinary research projects on issues rooted in the territories1 . This paper aims to provide a useful tool to policy-makers for a monitoring of the implementation of the sustainable development and energy transition policies in Norman territories. To this purpose, we carry out a systematic synthesis of public policies in terms of Energy Transition and Sustainable Development (ETSD) in the Norman territories. We then propose a framework for evaluating and monitoring efforts in the implemention of these policies. Despite its limitations highlighted in section 5 and given the complexity of issues covered by the study, we deeply think that a composite index (Normandy Energy Transition and Sustainable Development Index-NETSDI) is one of the best useful tool for policymakers in order to monitor their efforts in terms of sustainable development goals and energy transition. In addition, the proposal for a NETSDI is original as, to our knowledge, there is no territorialized index to monitor and evaluate regional policies on energy transition and sustainable development. The NETSDI meets this need by providing an effective and operational decision-making tool available to local authorities and all stakeholders in the territory, including citizens. The policies are grouped into six domains: environment, sustainable territories, energy transition, economic performance of the territories, social aspects and territorial governance.

The remainder of the paper is organized as follows: Section 2 describes the methodological approach adopted for the construction of the NETSDI. Section 3 presents both an academic literature review and a synthesis of the Normandy region's energy transition and sustainable development policies. Section 4 presents the NETSDI. It describes the method of construction of the index and the theoretical scale of possible rankings. Section 5 highlights the strengths and weaknesses of the index. Section 6 gives concluding remarks.

Methodological approach

The construction of the index follows four key steps. The first one is to conduct a sufficient literature review on three key concepts of the issue: energy transition, circular economy and sustainable development. This part of the approach is "the expert step'' in the hybrid top down-bottom up approach (M. O 'Connor 2006;[START_REF] O'connor | Deliberative Sustainability Assessment: Multiple Scales, Multiple Stakeholders, Multidisciplinarity and Multiple Bottom Lines: A Methodological Study for Work Package WP6 of the SRDTOOLS Project Methods and Tools for Evaluating the Impact of Cohesion Policies on Sustainable Development[END_REF][START_REF] Chamaret | Une démarche top-down / bottom-up pour l'évaluation en termes multicritères et multi-acteurs des projets miniers dans l'optique du développement durable. Application sur les mines d'Uranium d'Arlit (Niger)[END_REF][START_REF] Dialga | A Sustainability Index of Mining Countries[END_REF]. This literature review is intended to circumscribe the scope of the study, identify the issues highlighted in previous works so that they are clearly identified and taken into account in the definition of the index for monitoring.

In the second step, we carry out a systematic synthesis of public policies in favour of the energy transition and sustainable development and the implementation mechanisms defined by the Normandy Region in consultation with the stakeholders of each territory. This approach is essential to take into account the specific territorial features of the region. It determines the social acceptability of the decision-making tool and its appropriation by the various stakeholders (Lévy 2015; [START_REF] Boidin | Industrie minière et programmes de développement durable au Sénégal[END_REF][START_REF] Yates | Indice du risque social : un outil pour mieux saisir les enjeux, risques et opportunités des projets miniers[END_REF]. This participatory approach is reinforced through a field survey that we conduct among four categories of stakeholders, key players in the territories: local public authorities and state technical services, local NGOs, citizens and businesses. These stakeholders are asked to express their opinions on the issues related to the energy transition and sustainable development of their respective territories.

The third step consists of an exploitation of both the information revealed by the literature review and the systematic mapping of regional policies for the definition of relevant variables in the index. Quantitative field survey data generate weights to be associated with each component of the index while qualitative survey information "lubricates" the quantitative information revealed in the index.

Fourth step is devoted to the discussion of the results highlighted by the composite scores of the index but also by its main components in order to draw relevant territorial public policy reccomendations2 .

Literature background

Literature review

Academic works on energy transition and sustainable development have been risen in recent years 3 . Like the Normandy Region, several French regions, even the world, have engaged on transformations in their production and consumption patterns. Indeed, De Charentenay, Leseur and Bordier (2012), through a quantitative analysis of the energy transition strategies in eleven French regions, show that the most effective levers on which the regions rely, are mainly thermal renovation of buildings, the development of renewable energies and the development of public transport. Elsewhere, action has been taken since the early 2000s in local authorities in the United States to promote climate awareness and renewable energy. As part of a regional greenhouse gas reduction plan (Regional Greenhouse Gas Initiative), nine US states reduced 1/3 of their CO2 emissions in 2005. Another example of the commitment of local American authorities, despite the scepticism of the federal Government on climate change, is the mobility policy of the city of San Diego. It committed to reducing its emissions by 15% between 1990 and 2010. It was decided that 100 dump trucks would run on liquefied natural gas, obtained from methane from municipal landfills. The city of Santa Monica has also put a policy of preference for renewable energy sources in place. The city only buys electricity from renewable sources for its municipal buildings (Caisse des Dépôts 2005). Since 1991, Germany has introduced a policy based on the polluter pays principle in order to encourage territorial stakeholders to take account of waste generated by human activities [START_REF] Brullot | Écologie industrielle et territoriale à l'heure de la transition écologique et sociale de l'économie[END_REF].

At the country level, [START_REF] Andriosopoulos | French Energy Policy: A Gradual Transition[END_REF] point out that France's current energy transition policy is the result of a set of exogenous factors that oblige the country to change its energy model : oil shocks resulting in a recurring surge in oil product prices, geopolitical and geostrategic interests with the instability observed in recent years at the level of sources of supply and threatening gas pipelines, the Fukushima nuclear accident in 2011 and the need for France to align itself with the European Union's 2030 targets. [START_REF] Jenner | What Drives States to Support Renewable Energy?[END_REF] also point out that the policy of liberalization of the energy market promoted by the European Commission has had an accelerating effect in the energy transition in France to the extent that the historical players (EDF and GDF) in the energy sector have partially lost their monopolistic power. The deregulation has also widened the margins of manoeuvre for local authorities who can now choose their suppliers or become energy producers from renewable sources (photovoltaic panels, biomass boilers, solar hot water, etc.), to take part in the capital of the mixed renewable energy economy companies, the creation of which is provided for by the Energy transition for green growth Act. [START_REF] Berghmans | La demande d'électricité en France : quels enjeux pour la transition énergétique ?[END_REF] argues that the stabilization of population growth and the tertiarization of the French economy leading to a decrease in the energy intensity of productive activities are factors favourable to the energy transition. [START_REF] Belaïd | Understanding the Spectrum of Domestic Energy Consumption: Empirical Evidence from France[END_REF] looked at the characteristics of the occupant in France's clean energy demand. Previously et al. (2012) examined the reasons for using wood as a source of energy for some French households in the Midi-Pyrénées Region. They find that the choice is negatively linked to income and that the price of wood energy does not seem to affect the probability of using this source. The demand for wood-energy seems to be inelastic for French households with modest incomes.

In Germany, [START_REF] Michelsen | Switching from Fossil Fuel to Renewables in Residential Heating Systems: An Empirical Study of Homeowners' Decisions in Germany[END_REF] show that the transition from fossil energy sources to green energy is mainly explained by the degree of environmental protection and knowledge of greener heating systems by households. However, maintenance costs are identified as a barrier to the adoption of renewable energy sources. [START_REF] Damette | Households Energy Consumption and Transition toward Cleaner Energy Sources[END_REF] show, for French households, that income, energy prices and environmental considerations (sensitivity to environmental issues) are the main determining factors in the adoption of an energy type (fossil versus renewable). The authors show that poor households are twice vulnerable : they are vulnerable from a comfort point of view [START_REF] Hache | Beyond Average Energy Consumption in the French Residential Housing Market: A Household Classification Approach[END_REF] but also vulnerable in terms of adaptability to new energy sources with cleaner technologies [START_REF] Damette | Households Energy Consumption and Transition toward Cleaner Energy Sources[END_REF]. They suggest that public policy for the energy transition takes into account this limited margin of maneuver and advocates more targeted public policies towards these economically vulnerable groups. Accompanying arrangements incentives could take various forms such as tax credits, subsidies for the adoption of clean and economical energy sources [START_REF] Nauleau | Free-Riding on Tax Credits for Home Insulation in France: An Econometric Assessment Using Panel Data[END_REF].

The Normandy's energy transition and sustainable development policies survey

France's Energy transition for green growth Act specifies and insists on the need for tools steering policy at local level. This Act strengthens the role of the communities to mobilize their territories and reaffirms the role of leader of the region in the field of energy efficiency by complementing the regional climate air energy schemes through regional energy efficiency plans. The Act also provides that the climate plans air energy that now integrate the component air quality, are refocused only at intercommunal level, with a goal to cover the entire territory.

Four benchmarks are developed at regional level to frame and register the Region's policies for the energy transition and sustainable development: The Territorial Energy Climate Plan, the Plan "Air Climate Energies Region", the Regional Climate, Air and Energy Scheme and the Regional Waste Prevention and Management Plan.

The region operates the Plan "Air Climate Energies Region" through two local NGOs, for the Air component, namely "Air Normand" for the departments of Seine maritime and Eure, and "Air C.O.M" for the departments of Calvados, Orne and La Manche. The main tasks of these NGOs are to monitor air quality, to participate in the information sharing and alert procedures during periods of pollution peaks, to set up studies, measures to reduce air pollution and nuisance, provide useful information to the public and raise awareness of air quality issues.

The Regional Waste Prevention and Management Plan consists of concrete actions such as the prevention and awareness-raising of the Normandy people on the sorting and recovery of waste, the setting up of experiments that could provide concrete answers to priority projects, the support of exemplary or innovative actions developed by partners in the region. Some of the standards are implemented in partnership with the stakeholders of the territory such as ADEME, departments, local authorities (municipalities, intercommunalities, agglomerations), DREAL, associations and enterprises4 . Regarding the IDEA Sustainable Territory Strategy 2030, the region seeks to "support and label 10 territories in their overall approach to sustainable development, when they engage on several ambitious topics simultaneously." These territories are known as "positive energy

The regional policy on energy transition and sustainable development in

territories" because of their potential to reduce their energy consumption on the one hand, and on the other hand, their energy production from renewable sources. The device includes support for reception facilities. The Region provides financial support for renewable energy and energy saving projects. It relies on advisory structures such as Habitat & Energy Advisors to support individuals, Shared Energy Councils with local authorities, the network of the Regional Wood Energy Plan, the Association for Environmental construction in Normandy, incentives for energy savings in the fields of transport, housing, agriculture and regional public services. The region also supports initiatives to develop renewable energy, sustainable mobility such as the development of clean vehicles, hydrogen vehicles. The region supports the installation of charging stations for electric vehicles, the construction of a hydrogen charging station in Saint-Lô. The significant improvement of the air quality in Normandy is also a target of the Region. The development of clean vehicles is crucial to achieving this objective and is a major strategic issue, especially since 70% of the final consumption of petroleum products is attributable to the transport sector. Incentives for the construction of sustainable buildings include "Normandy eco-energy cheques" for the renovation of singlefamily homes, which represent 70% of the housing stock, energy retrofitting of public buildings, including educational institutions in particular high schools, social housing, the construction of new sustainable social housing and the renovation of condominiums which represent 15% of the housing stock (for the common parts of condominiums). The Normandy region is one of the pilot regions of the French sustainable building plan. The preservation and restoration of biodiversity and regional heritage is based on the regional biodiversity strategy, the green and blue grid, the biodiversity observatory, the regional nature reserves.

In its IDEA Action "renewable energy production", the region intends to benefit from its natural factor endowments. The Region benefits from 1700 hours of sunshine on average per year. This potential would be sufficient to develop solar thermal. It also has 650 Km of maritime façades favourable to the development of wind turbines and hydraulics. This potential explains the positioning of the Normandy region as one of the pioneering territories in the development of MRBs with three wind farms and two pilot farms. However, the Region has to cope with the high consumption and emission of greenhouse gases linked to the production and consumption of energy. Carbon footprint is 14 tonnes CO2/capita per year in Normandy compared to 8 national average. It should also anticipate future energy demand developments in the Normandy region so as to align its energy supply with future energy demand.

Regarding the circular economic component of regional policy, the Normandy Region's ambition is to be a pilot territory in the field of circular economy in France. The region relies on the existing potential: land resources (very varied agriculture, wheat, flax, etc.) and maritime resources (fishing, logistics) and a highly developed industrial sector (petroleum chemistry, energy, pharmacy, aeronautics). One of the parts still under-exploited in the transition to a circular economy is the recovery of certain organic waste through the methanisation process. However, at the national level, France has a significant potential for methanization of 6150 ktep, of which only 1/10 is exploited. Several factors explain this situation. In 2015, E-Cube reported that about one in three methanization projects had not been completed and that 94% of the projects had financial risks. In addition, there are regulatory constraints and the social acceptability of the projects (Lévy 2015). Among the opposition arguments put forward are: nuisance caused by bad odours, noise, the risk of explosion, the increase in road traffic, the devaluation of properties around the site or the risk of fly invasion. These opinions lead some to conclude that "like wind turbines, methanization is a source of local conflict because of its innovative nature." Finally, it can be noted that, although legitimate, most oppositions are a matter of anticipation and prevention insofar as opponents anticipate environmental (pollution), industrial (accident, explosion) risks, economic (loss of the real estate value of their home), or damage to their well-being conditions (smells, sounds) related to the development of these new projects on their territory. Yet 30% of organic waste is recoverable. As of September 1 st , 2017, there were 59 methanization units planned or operating in Normandy. Nationally, there are more than 450 methanization units.

A Normandy Energy Transition and Sustainable

Development Index

Dimensions and variables

Following the methodological approach described in Section 2, Section 4 defines the relevant variables based on our methodological approach: literature review and the Normandy region's energy transition policies . It also justifies the methodological choices of normalization, weighting and aggregation of the index, which are mandatory steps in the construction of a synthetic index. The construction of the NETSDI is based on six main fields defined from the regional strategy for energy transition and sustainable development. The six domains are then subdivided into sub-components and then into indicators (see Table 1 in the annex). The six components of the index are illustrated in Figure 1, along with the sub-components and associated indicators. Indicators are selected following two main criteria: data availability and the ability of the selected indicator to monitor the efforts of local policies. The centripetal arrows indicate that the NETSDI is built from the six dimensions. 

Environnement and Natural resources

The preservation of the environment is at the heart of the regional policy for the energy transition and sustainable development in Normandy. Among the traditional pillars of sustainable development, the Environment component received more attention from scientists, governments and NGOs and associations to the point that some identify the environment as the concept that gave rise to the concept of sustainable development (Brundtland, 1987). This Efforts in the field of energy management and the transition to greener energy sources, are expected to have a positive impact on air quality in the Norman territories, even though some pollutants may come from outside. In that case, the index would unestimate the efforts of local policy. Improvements in water and soil quality are expected from simultaneous policies in waste management and a greener agricultural policy using fewer pesticides.

Sustainable territories and sustainable mobility

The attractiveness and performance of the Norman territories are a crucial issue in the region's energy transition and sustainable development policies. They condition the success of regional policy as a whole because a "desert" and unattractive territory has fewer resources to implement its public policies. In order to understand these issues and attract the attention of stakeholders in the territory, we seek to highlight signals. The attractiveness and performance of a territory can be characterized by its natural heritage, mobility policy in particular with regard to the young population, the degree of freedom of enterprise and policies to encourage the establishment of new businesses. These policies can be measured through the share of non-relocatable jobs, net migration (entry-exit of populations from the territory), quality of life in the territory (part of the Norman free time devoted to nature and leisure, well-being at work, balance of living time: personal, family, school, training, creativity, professional, commitment (associative or political)), cultural policies (cinema, attendance rates in leisure rooms, public transport schedules on weekends).

Sustainable mobility policy can be measured by the share of public transport in mobility, the share of electric vehicles in public and private fleet, the proportion of population using public transport (at least once a week), car-sharing trips or cycling, and the rate of service by public transport. The development of public transport, in particular the tramway or metro as a substitute for personal vehicles, has a significant impact on greenhouse gas emissions. For example, an estimated 27.6 MtCO2 is expected to be avoided between 2010 and 2050 thanks to the launch of the "Grand Paris Express" project, which plans to develop 200 km of lines in Île-de-France [START_REF] Andriosopoulos | French Energy Policy: A Gradual Transition[END_REF].

At the level of the Normandy region, the indicators defined above reflect the issues of sustainable mobility raised during the participatory work conducted jointly by ADEME, the DREAL, the Normandy Region and some local authorities during the second Norman meetings for sustainable mobility held on 19 October 2017 in Caen.

Energy transition

The cornerstone of the regional energy transition policy for green growth, this strand can be divided into three areas of action, namely energy management in all economic sectors and lifestyles, the transition to renewable energy, and the energy sobriety/efficiency that requires radical social changes in lifestyles, refocused on basic and basic needs. An indicator to account for these changes is defined: the proportion of the population practising eco-gestures on a daily basis and adopting more sober lifestyles5 . Because the energy transition issues, before being a collective matter, are above all based on personal commitment and deep convictions. In this line, Scarwell et al. (2015) point out that the energy transition is above all a matter of individual responsibility because there are no small gestures for the planet ''when there are 60 million to do them''.

The measurement indicators for the energy management/energy efficiency component are defined on the basis of the targets or standards out in the regional energy transition strategy.

We selected the following indicators: the rate of renovation of single houses with at least 4% energy savings, the rate of renovation of public buildings, the rate of renovation of social housing, the rate of construction of sustainable social housing with environmental certification, the rate of renovation of condominiums and the rate of energy efficiency in transport and housing which represent respectively 32 and 44% of energy consumption in France (Ademe 2016; [START_REF] Damette | Households Energy Consumption and Transition toward Cleaner Energy Sources[END_REF].

The transition to renewable energy sources is taken into account through the share of renewables in the energy mix of the studied territory 6 . In addition to the dual objective of 

Economic performance

The economic performance of the region is measured by the rate of creation of green businesses and/or economic prospects, the employment rate, the share of the budget devoted to environmental investments, the economic wealth of the territory captured by regional GDP per capita, and an index of household purchasing power. These last two indicators are all relevant in achieving the objectives of regional policies in terms of energy transition and sustainable development as [START_REF] Damette | Households Energy Consumption and Transition toward Cleaner Energy Sources[END_REF], in a recent econometric investigation, show that the price of energy and household income are the main determinants of French households' demand for green energy.

Social dimension

The social dimension is a traditional component of sustainable development. In this study, it covers three essential concepts which have been recurrent in the field survey. It is about quality of life, employment and social equality.

Governance issues

Territorial governance has been a central issue in citizen debates on energy transition and sustainable development at the local level. The mode of local governance determines the acceptability and acceptance of populations to the societal changes called for in such a transition. In order to take this issue into account in the assessment of the territories, we introduce two indicators of territorial governance: the existence or not of a local Agenda 21 and an infra-departmental Agenda 21.7 

Normalization of the indicators

The indicator standardization step involves transforming the initial variables into a common unit of measure and scale. The selected indicators for this study are defined as performance ratios expressed as a percentage. In other words, these are indicators whose increase in value increases the composite score of the evaluated territory and is therefore desirable. However, some indicators have been standardised by the Min-Max method in order to have the same measurement scale (see Table 1 in Appendix).

Weighting step

The weighting step is a delicate one, because associating weights with defined indicators is similar to a judgment of values, so subjective [START_REF] Dialga | A Sustainability Index of Mining Countries[END_REF]. Statistical methods such as Principal Component Analysis (PCA) or the Benefit of the Doubt (BOD) method make it possible to objectify the associated weights by "making data speak for themselves" [START_REF] Dialga | Highlighting Methodological Limitations in the Steps of Composite Indicators Construction[END_REF]. However, these techniques require big sample sizes and high quality of data. In addition, for some of synthetic indices that are intended to help decision-making and citizen monitoring, statistical weighting methods suffer from a lack of legitimation and social acceptability. Recipients sometimes do not master the methodology that led to the composite scores that are "served to them". As pointed out in [START_REF] Dialga | Highlighting Methodological Limitations in the Steps of Composite Indicators Construction[END_REF], the persistent criticisms on composite indicators tend to question the local legitimacy 8 of indicators as guidance tools for monitoring public actions. This lack of confidence in figures is even more likely since the profusion of these indicators makes confusion in users' choices.

In order propose a transparent and easy to use tool, we suggest the "Budget allocation

Process" (BAP) weighting method. The BAP is a participatory approach for weighting the indicators defined by the study's stakeholders. It consists of asking a representative sample of stakeholders 9 to allocate a fictitious budget of 100 points between the different themes related to energy transition and sustainable development on their territory (see questionnaire in Appendix). The weights associated with the predefined indicators are the average of the budgets distributed by the different respondents. The weights generated by this participatory approach are considered as "coefficients of importance" (OECD and JRC 2008) and thus reflect all the preferences of the stakeholders of the study.

The sample defined for this study is composed of individuals randomly selected to limit the over-representation biases of certain key players in the territory. This sample must, however, be representative of socio-demographic, territorial characteristics and professionals of the Normans 10 : 21% of respondents in Calvados (Department 14), 18% in the Eure (27), 15% in La Manche, 8% in the Orne (61) and 37% in the Seine-Maritime (76).

Aggregation step

The aggregation step is also delicate because it refers to methodological choices whereby the standard theoretical framework remains to be stabilized and constructed. Several weighting 8 While HPI ranks Nord-pas de Calais as one of poorest regions of France, regional HDI puts it in a higher position than some developed regions of France. See « Programme ''Indicateurs 21'' région Nord-pas de Calais, sept.2010 ». 9 In this study the following stakeholders are involved: citizens, NGOs, local authorities, state institutions and local enterprises.

10 These percentages reflect the population size of each territory compared to the total population of the Region.

methods exist according to the underlying hypotheses formulated by the researcher. The linear aggregation method, the simplest and most transparent but the most criticized, is based on an assumption of perfect substitutability between the different components of the index. In other words, when a deterioration in the territorial indicators for some domains of energy transition and sustainable development is allowed in order to improve the indicators of other areas, an aggregation of the composite score by the linear method can be adopted. On the other hand, when the dimensions of the index are complementary, requiring an equal effort, the method resulting from the multi criteria analysis is more appropriate [START_REF] Munda | Measuring Sustainability': A Multi-Criterion Framework[END_REF]OECD and JRC 2008;[START_REF] Dialga | Highlighting Methodological Limitations in the Steps of Composite Indicators Construction[END_REF][START_REF] Dialga | A Sustainability Index of Mining Countries[END_REF]. Between the two extreme methods, there is geometric aggregation which allows some flexibility of compensation between index components at given thresholds. This is the method of aggregation increasingly used in the construction of sustainable development indices (e.g: the UNDP HDI from 2010, the Togtokh HSDI ( 2011), the Dialga SIMC ( 2018)).

Given the flexibility offered by this method, we favour geometric aggregation in this study.

On the other hand, the hypothesis of a perfect substitutability between the indicators within the components of the index is accepted when it concerns the modes or alternative solutions that the actors of the territory have the choice to operate. For example, in the sub-component called "sustainable mobility", we suggest a simple average of the related indicators before the final aggregation because these are the alternative modes of travel among bicycles, public transport or electric cars.

Strengths and limits of the index

Despite their success, composite indicators built through the aggregative approach, such as linear and geometric aggregative methods, have been criticized as inappropriate and often inconsistent from both conceptual and methodological point of views [START_REF] Maggino | Developing Indicators and Managing the Complexity[END_REF]). These criticisms include aggregating methods (compensatory versus substitutability), normalization (the choice of thresholds: empirically versus theoretically), weighting (equal or different? Do weights must be interpreted as coefficients of importance or compromise coefficients [START_REF] Munda | On the Methodological Foundations of Composite Indicators Used for Ranking Countries[END_REF]. Another limitation highlighted in literature is the risk of not taking into account all the facets of the studied phenomenon given its complexity [START_REF] Mcgillivray | The Human Development Index: Yet Another Redundant Composite Development Indicator?[END_REF][START_REF] Nourry | Measuring Sustainable Development: Some Empirical Evidence for France from Eight Alternative Indicators[END_REF]. Moreover, constructors of composite indices sometimes tend to mix "outcome and input variables: e.g., school enrollment and education expenditures" and stock variables (natural capital) with flow variables (pollution rate, income).

In this study, the NESTDI could underestimate the issues of "rebound effects". The rebound effect refers to an increase in consumption caused by the reduction of the limits that were previously set on the use of a good, service or technology. The extra resources released are then used for overconsumption of the same product, or for the consumption of other products.

This risk is indeed real insofar as the application of the law on energy transition is associated with economic incentive policies such as financial aid for thermal renovation, production of clean energy from renewable sources (photovoltaic, biomass, etc.), subsidies for public transport, purchase of electric cars and bicycles. It would not be surprising to observe that total energy consumption has exploded in some households due to an increase in purchasing power induced by these multiple aids and subsidies.

As we argued in section 4.3, weighting indicators is a delicate choice, because associating weights with selected indicators is similar to a judgment of values, so subjective. Statistical methods such as PCA, BOD make it possible to objectify the associated weights by "making data speak for themselves" However, the lack of data sometimes makes these techniques unuseful. Alternative techniques like BAP are increasingly used. This method has the meritus to enable the gathering of opinions from various stakeholders on the studied issue. The main motivation sometimes pointed out is the desire to give both scientific and professional legitimacy to the index.

The aggregation aims to condense the information of initial variables in order to obtain a single number. Several aggregation methods are used ranging from the linear one to the geometric one. All these methods are open to criticism as each method can lead to different results.

According to [START_REF] Munda | On the Methodological Foundations of Composite Indicators Used for Ranking Countries[END_REF], weight associated to the sub-indicators in the linear aggregation method should be interpreted as "compromise coefficients" among dimensions of the index. The choice of a linear aggregation method is therefore problematic in the issues of sustainability as we have conflicting dimensions. Munda and Nardo (2009) expresses this concern as follows: "Complete compensability implies that an excellent performance on the economic dimension can justify any type of very bad performance on the other dimensions, which is exactly what the concept of sustainability tries to avoid". In contrast, the geometric aggregating method admits imperfect substitutability among the components of this index. This is the main idea highlighted by the theoretical framework in Figure 1, given the conflicting issues raised by the sustainable development issues.

Alternatively, the non-aggregative approach including multi-criteria analysis, is increasingly used. The non-aggregative approach allows the overcoming of some limits of the aggregative From the robustness point of view, [START_REF] Zhou | Comparing Aggregating Methods for Constructing the Composite Environmental Index: An Objective Measure[END_REF] support that the geometric method is preferable to other aggregating methods because the geometric one is less sensitive to extreme values. However, the method pulls the score of individuals down. From this point of view, the geometric aggregation does not sufficiently highlight the efforts made by territories.

In addition, before choosing the geometric method, we must ensure that the available data satisfy the statistical properties required by the geometric aggregation.

Serveral statistical techniques are usually used to test the robustness of the index such as variance decomposition and the Zhouh et al ( 2006)'s Loss Information Measure (LIM). As described by [START_REF] Homma | Importance Measures in Global Sensitivity Analysis of Nonlinear Models[END_REF]; [START_REF] Cherchye | Creating Composite Indicators with DEA and Robustness Analysis: The Case of the Technology Achievement Index[END_REF]; [START_REF] Saisana | Uncertainty and Sensitivity Analysis of the 2010 Environmental Performance Index[END_REF] and adopted by [START_REF] Aguna | Uncertainty and Sensitivity Analysis of the Human Development Index[END_REF]; [START_REF] Dialga | Highlighting Methodological Limitations in the Steps of Composite Indicators Construction[END_REF], the sensitivity analysis by variance decomposition is used to assess the contribution of each input variable in the formation of the total output ( composite score). The contribution of each individual gives the relative contribution of a selected variable (only) to the composition of the total variance. The LIM or coefficient of adequacy of the aggregation method is a measure of the non-restored information between the information contained in the original variables and those restored by the composite score.

Concluding remarks

This paper aims to provide a useful tool to policy-makers in order to monitor the sustainable Based on literature review, the study identified six domains in which policy-makers may act: "Environment and Resources use" component deals with issues of quality of air, waste management and resource use. The "Sustainable Territories and mobility" component of the index groups issues of territories attractiveness. The domain of "energy security and transition" deals with the issues of the energy availability, the share of green energy in the energy mix. Economic dynamics in the territories includes wealth, employment and purchasing power. "Governance dimension" seeks to evaluate how citizen and NGOs are involved in the policies implementation. "Social dimension" includes living standards, social equity, demography and inclusive employment issues. The index is constructed based on the six previously identified dimensions. We adopt the budget allocation process to weight the index given the transparency of this method. Strengths and weaknesses of the index are clearly identified and highlighted. This exercise aims to warn future users of the tool the cautions they should take in the implementation of the index, including challenges to make data available for such an implementation of the index. The second part of the study is precisely devoted to this implementation of the index using real data.

Questionnaire

We guarantee anonymity of responses and their use in the exclusive context of academic research. 

I-Respondent profile

II-Energy transition and sustainable development in your territory

In connection with the energy transition and sustainable development, you are asked to comment on the relative importance of regional policies on energy transition and sustainable development grouped into six broad themes and sub-themes. To do this, you are asked to allocate a "fictitious budget" of 100 points between the six themes and the associated sub-themes according to your sensitivity in relation to each of them knowing that a higher score attributed to the theme or sub theme indicates a greater sensitivity to this theme or sub theme. The total number of points allocated to the six themes must be equal to 100, the one allocated to the subthemes of each theme must be equal to 100.

1. Environment & Natural resources------------------------------------------------------------------------/100 1.1. Quality of air, water and soil ----------------------------------------------------------------/100 1.2. Natural resouurces use----------------------------------------------------------------------------/100 1.3. Waste management--------------------------------------------------------------------------------/100 2. Sustainable Territories & mobility -----------------------------------------------------------------------/100 2.1. Natural heritage------------------------------------------------------------------------------------/100 2.2. Territory attractiveness---------------------------------------------------------------------------/100 2.3. Sustainable mobility------------------------------------------------------------------------------/100

  Normandy is stimulated by operational incentives. Each part of the policy is structured in IDEA Action (for Sustainable Development Initiative Energy Environment), IDEA Consulting, IDEA Innovation or IDEA Strategy. The following devices can be listed: IDEA Action to produce renewable energy, IDEA Action to renovate public buildings, IDEA Action to renovate social housing, IDEA Action to renovate condominiums, IDEA Action Sustainable Mobility, IDEA Regional Action Support for Education Structures and Events for Sustainable Development, IDEA Territorial Strategy in Transition, IDEA Sustainable Territory Strategy 2030, IDEA territory strategy 100% Renewable energy. The regional policy in the field of education for sustainable development (ESD) is structured around the axes of support for associations focused on education for sustainable development as well as for sustainable development approaches to education and training structures. Education for sustainable development aims to inform and raise awareness among audiences (school, youth, adults) of the challenges of global warming, the depletion of natural and ecosystem resources. From a practical point of view, the Region relies on a network of associations acting in the field of sustainable development. Support from the region can be in the form of backing for specific communication and information campaigns related to sustainable development, the structuring of ESD actors in Normandy or the "youth" conference named ''the Norman Meetings for Sustainable Development''.
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 1 Figure 1-Conceptual diagram of NETSDI Legend : The double arrows indicate that the six domains interact with each other.

"

  excessive" attention has resulted in an overabundance of literature and indicators to measure either environmental efforts or warning. In the Bandura (2008)'s census there were more than 50 environmental indicators. This figure has exploded considerably in the last decade as research in this area is stimulating. Key indicators include CO2 emissions, the ecological footprint of Wackernagel and Rees (1998), Prescott-Allen (2001)'s Environmental Sustainability Index (2001). Given issues addressed in Norman territories highlighted in literature review above and in order to propose indicators of optimism to the Norman territories' stakeholders, we define the indicators of the environmental dimension by the following variables: the quality of air, water and soil in Normandy territories in reference to the standards defined and recommended by the World Health Organization (WHO), the efficiency in natural resources use, the waste recycling and the restoration of degraded natural areas. An optimism indicator highlights positive performance in each dimension of the index. These performances are induced by public policy efforts in these areas. An indicator of pessimism highlights the negative effects of human activity on the environment and natural resources.

  independence and energy security and the limitation of greenhouse gas emissions, the development of renewable energies has a strong territorial impact: production of energy from local sources, creation of local jobs, creation of new sources of income (Jeulin and Delbosc 2011; Tissot-Colle and Jouzel 2013). The development of new sources of renewable energy also strengthens the rise in competence and specialization of the territories in the fields of specific technologies for renewable energies. The attractiveness of territories is achieved through specialized and high-level training offers, R & D and cooperation between universities and the industrial sector.

  one, as recently highlighted successively in Alaimo et al. (2020); Alaimo et al. (2020a); Alaimo (2020b); Alaimo et al. (2020c).

  development and energy transition policies in Norman territories. To this purpose, we propose a local index of energy transition and sustainable development. Methodological strategy consisted of carryin out literature survey on three key concepts of the study: energy transition, circular economy and sustainable development. In addition, we carried out a systematic survey of the Normandy's sustainable development and energy transition policies.

This paper is part of the project SETTEEC-Entrepreneurial and Territorial System for Energy Transition and Circular Economy, funded within the framework of the Network of Interest (s) Normand (s) for the period

2017- 2019. We gratefully acknowledge financial support from the "Région Normadie"

This last step is done in the second part of the study.

A non exhaustive list could include Arnsperger and Bourg (2016); Berès (2014); Breure, Lijzen, and Maring

An intercommunality is a grouping of municipalities that are geographically close and have similar public policies. Intercommunalities aim to pool resources for intercommunal projects, particularly in the areas of transport, the environment (waste management) and education. There are 10,709 intercommunities in France in 2021.We added a footnote to explain the concept of intercomunalities in the paper.

Eco-gestures include turn off the light, heat, close the shutters while leaving, wash your laundry at low temperature, dry your laundry in the open air during the summer, take a short shower rather than a bath, go shopping by bike or on foot, preference for short circuits, etc.

The energy mix refers to final energy consumption and includes electricity, heating and transport.

Infra-departmental Agenda 21 refeers to sustainable development programmes implemented at the commune level.

Appendix