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Abstract

Sustainable development is a current issue which has an impact on companies’ management and behaviour. All the activities and functions of the firm are concerned with sustainability. However, there are different companies’ motivations and methods for the integration of such an issue, and they deserve deeper insights.
The objective of the DURLOG project
 is to carry out a systemic analysis of sustainable strategies carried out by companies (integrating the economic, social and environmental pillars) and to consider the role of logistics and transport organisations on such sustainable strategies. In this paper we discuss the conceptual framework behind DURLOG. 
DURLOG: TOWARDS SUSTAINABLE LOGISTICS
Introduction
Sustainable development is a current issue which has an impact on companies’ management and behaviour. All the activities and functions of the firm are concerned with sustainability. However, there are different companies’ motivations and methods for the integration of such an issue, and they deserve to deeper insights. 

The objective of the DURLOG project is to carry out a systemic analysis of sustainable strategies carried out by companies (integrating the economic, social and environmental pillars) and to consider the role of logistics and transport solutions on such sustainable strategies. The Durlog project comprises three phases: the first one relies on a Delphi Study aimed at analysing the competitive dynamics within the Textile and Clothing (T&C) Supply Chain (SC) and providing a first validation of our presumptions relating to sustainability. The second phase is based on a questionnaire survey (to about 200 French T&C companies) aimed at developing a typology of  LTOs (Logistics and Transport Organisations), according to the diverse coordination mechanisms connecting the actors of the SC. Finally, the third phase has the objective to characterise such LTOs in terms of sustainability, through deep face-to-face interviews with managers from the different types of LTOs. 
The present contribution deals with this first step of the Project, i.e. the theoretical and managerial presumption nourishing the Project applied to the T&C SC through a Delphi Study. 
First, we defend the idea that the implementation of sustainable logistics and transport strategies is a dynamic process. Our hypotheses are consistent with a view of logistics as a tool of the coordination among the actors of the SC. We define the coordination as the set of mechanisms allowing different actors’ behaviour to be compatible.
Second, we assume that heterogeneous forms of sustainable LTOs and solutions exist and that ‘clean transport modes’ or ‘flow consolidation’ strategies are not the unique and optimum forms of sustainability. Several studies show that the organisational characteristics of each SC are quite specific (European Commission - SULOGTRA project, 2002) and that heterogeneous LTOs coexist even in the same context (see the ‘service economics literature’, Gadrey 2003), due to the high variety of relationships between the actors participating to the production of the logistics service. Following this literature stream, we presume that different sustainable LTOs and solutions exist according to the different coordination modes between the actors.  

As the T&C supply chain is experiencing a rising concern for sustainability (see section II), we carried out a Delphi Study involving a panel of 25 experts of the T&C supply chain in France. The experts who made up the panel comprise suppliers, designers, manufacturers, retailers, fashion bureaus, logistic, software and other service providers. The Delphi Study provided us with a first example of heterogeneous forms of sustainable LTOs and allowed the identification of future research directions within and beyond the project. 

The example of the textile and clothing supply chain has enabled us to verify the existance of such different dynamics towards different forms of sustainability, going from transport cost optimization to asset sharing. We propose two complementary paths towards sustainability: the first one, relying on an optimisation concern in terms of generalised costs, and the second one, based on the improvement of the relatioinships’ quality among the actors of the SC. 

The following section deals with the link between SD principles and companies behaviour. Then we focus our attention on the European T&C industry showing its sensitiveness to the sustainability issue. The third section illustrates the results of the Dephi study, especially as far as logistics and transport strategies are concerned. In the conclusion, we discuss the methodological implications deriving from the Delphi results, i.e. the reinforcement of our hypothesis and the identification of the future research direction for DURLOG.
Sustainable development and companies’ behaviour
Since Brudtland’s report (United Nations, 1987), sustainable development has progressively been taken over as a reference principle in governmental policy. The sustainable development framework has three axes: economic, environmental and social. Accordingly, within the sustainable development framework, economic growth is supposed to go hand-in-hand with environmental and social consciousness. More recently, sustainable development has been also introduced in the business context and subsequently in corporate strategies. Companies’ motivations for taking into account the sustainability issue can vary a lot.
First, companies may be impelled to cope with citizens’ criticism or even to anticipate any type of complain, in order to reduce the risk of image deterioration which may produce commercial and financial negative consequences for business.
Another driver can be the pursuit of cost reduction: concerning the social aspect, which comprises, among other criteria, proper working conditions and career development for employees (European Commission, 2000), one knows that, beyond the short term constraints, a dynamic human resource management, relying on higher training at all the qualification levels and on favourable social climate is an essential asset, in the medium and long term, for the growth of a company. As far as the environmental level is concerned, companies can considerably reduce their production costs, by saving water, energy and other resources necessary for the manufacture and the distribution of their products. 

Sustainability can be also used as a springboard to reach new markets comprising environmental and socially conscious customers. New activities and products may be conceived in order for companies to position themselves on more competitive market segments or to reorient their strategic portfolios. In this way, “sustainable” claims of customers such as new ecological materials or socially responsible financial products can be satisfied. For these reasons, sustainability is not likely to fade away and is becoming the flag of excellence in our decade, similarly to the quality movement of the eighties (Larson et al., 2000). 
Lastly, the managerial literature most considers two main “engines” for the integration of sustainable development in the company: the Corporate Responsibility (CR) movement and the Socially Responsible Investment (SRI). 
The CR movement, which is grounded in the stakeholder theory (Freeman, 1984), states that firms are to serve the needs of all those being affected or affecting the firm (their stakeholders), and not only maximise profit (for their shareholders). Corporate responsibility is about integrating social and environmental concerns into business strategy and operations. Accordingly, Wolff and Mauléon (2005) recommend the use of the “sustainable management” concept in order to establish a direct link between the general principles and guidelines proposed by SD at a macro level and the corporate responsibility movement applied at the company’s level.  In order for CR to become a strategic axis of the company, the internalisation process is progressive and rests on three stages: first, a social and environmental diagnosis; second, the definition of improvement targets for each of the axis; finally the set up of action plans to modify daily practices and routines and the conception of reporting tools for monitoring the improvement process which involves stakeholders’ view and needs. 

The Socially Responsible Investment (SRI) comprises all the methods which consist in taking into account extra-financial criteria (such as the environmental impact of the company’s activity; the number of legal disputes, etc.) in the investment decision and in financial portfolio management. One can observe three principal forms of SRI:

· The socially responsible funds (or sustainable development funds): they combine social and environmental criteria for the evaluation of a listed company with the more traditional financial criteria, in order to select best performing companies from a sustainable development point of view.
· Ethical Exclusion funds: more widespread in the Anglo-Saxon countries, they exclude, for ethical or religious reasons, some products such as weapons and tobacco. 

· Engagement: in this case, investors explicitly call for a policy of stronger social responsibility and at the same time, they exercise their voting rights in general assemblies, in order to orient the discretionary choices of companies towards higher sustainability.
If the French law on the New Economic Regulations (NRE) of May 15, 2001, forces the listed companies to integrate in their annual accounts and reports some social and environmental considerations, the French SRI market represent only 1 % of the total financial market. A recent study reveals, however, that the overall European SRI market has been growing since 2002 by 36% (Eurosif, 2006).   
According to the motivations and methods for taking sustainability into account, companies can develop either a “palliative” approach, limited to compliance with regulation and critical issues management, or an “integrated” approach which deeply modifies daily management rules, anticipates constraints and defines new objectives. Between these 2 polar cases, a diversity of strategies exists, which affects all the functions and activities of the company.
The T&C Supply Chain and the sustainability concern
Sustainable development is of particular sensitiveness for the textile and clothing supply chain. On the economic axis, notwithstanding the growth of the European Sales, the industry is confronted, since the 1980’, with a continuous decrease of employment, local production and number of companies. Beyond this, it has also suffered from price competition with new exporting countries. On the environmental axis, the global supply chain makes a very intense use of transport (due to increased distances), of chemicals such as for dyes, and it is very demanding with respect to land and water use (e.g. for cotton growth). Finally, on the social axis, brand names such as Levi-Strauss or Nike have been hit by sweatshop scandalous and consumers have become more aware about the urgent need to respect human right codes and to create fair working conditions in clothing production systems.

The dramatic changes relating to the spatial structure of the supply chain, claim for an urgent sustainable orientation, in terms of logistics and transport behaviour. One of major trends characterising the structure of the global SC is the increasing internationalisation of flows, due to the following phenomena:

· Off-shoring, namely in the clothing segment of the SC, where the labour intensive nature of production favours the delocalisation of production in those countries where wages are significantly lower than in France, and Western Europe, in general. This phenomenon concerns almost exclusively “basic products”. The fall of customs barriers and duties and the reduction of transport costs (in particular maritime transport) amplify the recourse to delocalisation towards countries with lower wages and less stringent labour regulation. On the other hand, the high level of capital intensity of the textile segment of the SC acts as a restrictive factor towards delocalisation. 
· Internationalisation of procurement strategies, both for manufacturers and retailers. Again, figures differ a lot between textile and clothing: within the textile industry, 72% of sourcing is national, 23% is European, while only 5% of it comes from outside Europe; on the contrary, procurement strategies in the clothing industry are much more oriented towards global sourcing. In the SESSI report (2005) one can read that up to 32% of flows are from extra-European countries, 17% from inside the EU and about 51% from France itself. According to the French Customs (2005), France has become the third EU importer, behind Germany and United Kingdom. But the most significant figure is the progression of 50% in imports from China (figure slightly higher than the European average). 
· Internationalisation of deliveries. According to the UIT, the trade balance for textiles continued to worsen in 2005 for the French industry - 8,16 Billion€ of exports and 12,21 Billion€ of imports - except for fabrics, which show the only positive figure. The intra-European trade (EU 25), even if decreasing, remains by far the first final market for the French industry. Among its principal customers, French textiles recorded increasing exports to Spain (+5% in a year), to Switzerland (12th rank) with +8% in a year and towards Russia (17th rank) with +42%. Conversely, exports towards the three main partners outside EU-25, e.g. Tunisia, Morocco and Bulgaria, have respectively decreased by 7%, 10% et 5% in value.

Summarizing, the nature, origin, frequency and destination of flows are inevitably affected by the organisational and spatial evolution of the SC. The more complex the flows are, the more strategic the logistics and transport choices become. New transport and logistics needs thus arise. A critical question is posed: is there any place for the sustainability issue in the SC actors’ mind?
The results of the DELPHI study 
The Delphi questionnaire comprises a section about sustainability, both in terms of general principles and more specific issues, such the impact of SD on companies’ tranformation and circulation activities (Hakansson, 1987).
When questioned about the general principles associated to Sustainable Development, the panel of experts most refers to the responsibility issue. However, it is the environmental dimension which is still largely proposed, far in front of the social welfare. When analysing the detailed responses, the prior motivation put in advance by the experts consists in managing criticisms and risks (as discussed here above). Notable effects for companies lie, nevertheless, in the modification of the management horizon, which requires adopting a long term orientation. It is worthy of note that sustainable development is very seldom associated to economic development and wealth creation. On the contrary, it is more likely perceived as a constraint, imposed in particular by regulation. 
Within the textile-clothing supply chain, transformation activties are by far the most concerned with the sustainability issue, such as raw material utilisation and safety standards of production sites. These are fields which have already been regulated by a European directive or a national law, as it is the case of chemicals used in the garment industry, and in particular in the dying phase. Chemicals use is in fact the core issue of the recent REACH (Registration, Evaluation and Authorisation of Chemicals) directive (EC, 2006). The experts of the panel put in advance other fields which are more and more concerned with sustainability, such as waste management, water consumption and “ethical” purchases. These fields call for new managerial orientations. 
Regarding the circulation activities, transport remains for its part an environmental issue which is taken into account very little in decision making, and sustainability is not considered as one of the major evolutions for logistics and transport in the next five years. According to the Delphi pannelists, there is not a unique or homogeneous transport and logistics solution in terms of sustainability. Among the various sustainable logistics and transport solutions, panellists mentioned: the use of clean transport modes (barge, railway transport, multimodal, etc.); the adoption of  tracking and tracing tools all along the chain, in order to increase visibility and allow real time follow up of the physical flows (to ensure goods safety and consumer health); transport scheduling and routing optimisation (ex: load factor improvement, optimization of replenishment and deliveries, etc.); the set up of “environmental supply chain partnerships” or a logistics asset sharing project (ex: the joint use of a warehouse by two ore more actors of the SC).
Thus, the different forms of sustainable logistics and transport solutions comprise, in a schematic way:
·  An optimisation concern in terms of costs. In this case, the logistics and transport costs to be taken into account in the evaluation of the mouvements of goods include non-monetary costs, time value, externalities, etc.
· A concern for the improvement of the quality of relationships among the actors of the SC. 
In the following sections we explain how these two different but complementary dynamics towards sustainable T&L solutions (may) coexist in the T&C supply chain.
Cost optimisation
Sustainable logistics solutions can first affect the generalised transport cost for the company. The generalised transport cost comprises all monetary costs, but also non-monetary costs, such as time, reliability, comfort, security. Actually one of the critical success factors for flow management in the SC is “reliability”, which correlates with the increasing concern for time-to-maket reduction.
Flow management optimisation and flow consolidation represent two of the major future challenges for the textile-clothing SC and a likely key for competitiveness, especially in a context where the increasing growth of transport costs can favour the European SC, as higher transport costs could erode Chinese product competitiveness. The emphasis on flow management optimisation and flow consolidation leads to the search for a higher control of the entire supply chain both from the upstream stages downward until retailers, and vice-versa, with an optimisation concern. 
The need for logistics integration is even higher if one takes into account the strong level of internationalisation of the SC and more in particular, the widening of the sourcing markets beyond the Mediterranean Basin with a severe reorientation towards the Asiatic markets. Modal choice and scheduling decisions are influenced by the location of the different elements of the supply chain. Their far-reaching implications for environmental and social impacts provide another reason for a detailed examination of the optimisation process in the supply chain network.

Flow management optimisation and consolidation seem to be current trends, which are presumed to continue also in the future. This requires the set up of production planning methods and techniques, which are compatible with warehousing centralisation and the increasing use of European (or regional) distribution centres. The so-called clean transport modes (maritime, rail and inland waterways) can be used to link such centralised distribution centres backwards to plants and downward to final destinations. It can be argued, then, that flow consolidation encourages the use of clean transport modes. It allows, in particular, the development of maritime transport, which is also being marked by some supply side innovations, such as the astonishing increase of vessel size (mega vessels) and the new high speed shipping line connections between China and Europe. The use of containers, in turn, may diminish the use of individual packaging for products, which are definitely more expensive and have a higher negative environmental impact. Other positive cost effects deriving from flow consolidation can be: vehicle load factor improving, delivery trip optimisation and subsequent reduction of the number of trips, reduction of fuel consumption and improvement of energy efficiency, lower dependence from road transport in fuel price increasing periods. 
However, the search for costs optimisation doesn’t lead automatically to the adoption of sustainable solutions, as social and environmental externalities are not included in the calculation of the costs/prices of freight transport (Böge, 1995). Actually, in order to cope with such structural barrier to transport sustainability, The European Commission is promoting the ‘Polluter Pays Principle’ (PPP), which feeds current transport policies, whose various objectives are controlling CO2 emissions, reducing infrastructure congestion and favouring co-modality (CCE, 2006). The overall principle is the internalisation of the environmental and social externalities caused by freight transport. It is through the application of the PPP that the cost optimisation concern can foster sustainability. 
Improvement of quality of relationships

Having acknowledged that sustainable logistics solutions can first affect the generalised transport cost for the company, according to an optimisation objective, it is worth mentioning that such solutions may also favour the emergence of a new managerial attitude in terms of risk sharing among the actors of the SC. Beyond flow consolidation, the heart of the logistics process along the SC, at an operational level, is the timing of decisions on what to buy, what to move and what to make. Systems to support these vital decisions allow not only full integration within companies but synchronisation between companies. Decisions on production and movement at different nodes in the chain are therefore being co-ordinated. Different organisations are sharing information and decisions are being made for movement through more than one link in the chain. The potential is there for end-to-end supply chain planning. For example, rather than make decisions about restocking and production at individual nodes in the supply chain, important advantages can be gained from co-ordinating decisions between links in the chain. Companies can conceive together their Distribution Requirements Planning (DRP). The main focus of DRP is the links from manufacturing to distribution centres and to final retail outlets. Following decisions on restocking of retail outlets, the consequent movements from suppliers to distribution centres and on to the outlets are planned and co-ordinated as one system. (European Commission - SULOGTRA project, 2002). 

The search for a sustainable logistics solution, according to diverse concerns (optimisation, synchronisation, etc.), allows the emergence of common behavioural components, such as organisational culture, effective relationship management, connecting information sharing (Lambert, 2001). In this case, the management of the SC relies on effective coordination between the actors. Better coordination is achieved through different tools: CPFR (collaborative planning, forecasting and replenishment), sharing resource use, both in transport and warehousing, joint routing and scheduling deliveries, and so on (De Brito et al., forthcoming). 

Summarising, improving the quality of the relationship between the actors of the SC, can be a lever to implement sustainable LTos and solutions.
The Delphi preliminary findings, presented above, will be tested through a survey including about two hundred companies of the French T&C industry. The following and concluding section summarises the major learning derived from the Delphi and identifies our future research directions.
Key factors for sustainable strategies: our research directions
Sustainable transport and logistics solutions seem to be part of a dynamic process towards sustainability. First initiated with the aim of an optimisation concern, sustainable logistics solutions favour new coordination strategies between partners along the SC; they affect actors’ interaction modes, relying on information technology tools and fostering long terms and risk (and gain) sharing relationships. This, in turn, paves the way to innovative logistics strategies. It is worth underlying that such a dynamic process towards sustainability implies that optimisation strategies based on “generic resources” in terms of information and communication technologies, evolve towards “specific communication strategies” among the actors, thus leading to new coordination modes. 
However, companies’ conversion to sustainability principles is a complex decisional process due to the fact that several alternative directions towards sustainability exist.   
Having introduced the “sustainability” variable, the methodological implications for an analysis of the different forms of sustainable LTOs and solutions evolve accordingly. The will to characterise LTOs in terms of sustainability, imposes to take into account both:

· The economic, environmental and social characteristics of the logistics and transport services, whether they are produced in-house or outsourced to a logistics service provider.
· The characteristics of the relationships among the actors of the entire SC due to the fact that logistics is one of the tools of the coordination among the actors.
Hence, sustainability is to be evaluated in relative terms in the field of the different logistics options, but as well within the broader context of the production. In order for an LTO to be considered as sustainable, the sustainability of the interaction between the actors has to be also taken into account.  This idea is summarised by Colin (2004): “There are not intrinsic performances with logistics. Only are interesting the performances of the activities (or functions) supported by the logistics and the performances of the distribution-production process”. Can we consider as sustainable a logistics activity imposed by an agent in a context of a very hierarchical relationship, even if it displays a positive impact on the environment? Said differently, the sustainable characteristics of the logistics and transport “service” have to be analysed in the light of the conditions of the “production of the service”.
From a methodological point of view, it is thus necessary to define the possible forms of sustainability of the interactions (relationships) among the actors. These are the future Durlog research directions.

More precisely, we assume that in order to define different forms of interaction, the following variables need to be taken into account:
· The type of actors involved in the relationship (namely retailers and manufacturers)
· The structure of the relationships (outsourcing, cooperation agreement, joint-venture, etc.)

· The spatial dimension of the relationships (local, national, international, etc.)

· The length of the relationships (short, medium, long term)
Such considerations will guide the realisation of the second and third phases of DURLOG. More precisely, the analysis of the « spaces of relationships » is thus based on the analysis of the: 

· Geonomic space (localisation of the actors of the chain) (see Perroux, 1964);
· Economic space (type of actors, structure of relationship) (Bellet et al., 1993);
· Space of time (length of relationship) (Lambert et al., 1996).
We defend the idea that the sustainability issue brings the notion of space in the framework for the analysis of LTOs. These are to be evaluated according to their “environment” and their impact on such environment. This implies considering social and environmental externalities. Once that logistics is apprehended as a strategic activity of the production system, it is advisable to introduce the space within the sphere of the coordination among the actors. This implies to overcome the neoclassical or Keynesian attitude consisting in neglecting the importance of the space as a “place of concentration of power and strategic dynamics” (see Cox, 1999). 
In more general terms, taking into account sustainability issues implies the broadening of the “spaces” of coordination: companies must interact with new actors (rating agencies, recycling institutions, public bodies, etc.), new stakeholders (ecologist associations, citizens, etc.), with whom it is advisable to shape new types of relationships, which can be analysed in terms of complementary ‘spaces’: the geonomic space, the economic space and the space of time. 
The company environment is enlarged to include stakeholders’ needs and claims. The sphere of coordination is thus broadened to the non-production environment. The interaction methods change accordingly: coordination is placed on a different register, which recalls the rules of game of non-profit organisations. Logistics, as a tool of coordination, can evolve in a direction of sustainability to support such different forms of interactions with new actors and stakeholders. Overall, it is the very representation of the firm and its performance which is under question: the firm is not only an organisation pursuing particular interests, but it is supposed, from now on, to take into account the general interest. However, the methods of coordination with the various actors and stakeholders can be contradictory. Whilst a private organisation may have as its objective the minimisation of facility and transport costs (subject to meeting customer service constraints), the question can be asked whether a recognition of a need to pursue a sustainability agenda leads to a different objective and by implication an extension of this list of costs. These and other questions will be addressed in the following phases of Durlog, in order to contribute to the understanding of ‘sustainable LTOs’. 
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