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In order to suggest a traceability system that meets the needs of stakeholders, it is necessary to identify their objectives, recommendations and constraints. We propose to do a survey with officials in this sector based on semi-structured interviews. These interviews have allowed us to recognize the objectives, requirements, constraints, and the processes that are performed by each stakeholder. We also used examining documents and visits in order to determine the alternative processes for road transport of crude oil. The results of this work will be the basis the suggested traceability system.

INTRODUCTION

The transport is characterized by its complexity of its stakeholders and the importance of the damages in case of incidents especially when carrying hazardous materials. In this regard, it should be noted that in the transport of dangerous goods, [START_REF] Fox | Glossary for the worldwide transportation of dangerous goods and hazardous materials[END_REF] there are 500,000 worldwide shipments for the chemicals' transfer that can cause human or environmental disasters particularly in urban areas where the population density is high [START_REF] Baldini | legislative context and governance principles for dangerous goods transportation (DGT) integrated risk management[END_REF]. In this context, we notice the existence of a particular activity in the transport of dangerous goods in Tunisia which is the transportation of crude oil by tanker. This activity was developed because the oil field in Tunisia is characterized by high quality and low quantity which makes the transport by pipeline unprofitable. Therefore, road transport is required for the transportation of crude oil to the assembly stations and / or gas and liquefied gas in certain cases from the important fields where the crude oil is transported by pipeline. Fig. 1 presents the crude oil in the transport chain from the oil fields in Tunisia and up to the oil terminals of the country while highlighting the area of this research.

We focus on the transportation of crude oil by tank-truck in an attempt to develop a traceability system that aims to determine responsibilities in case of incidents and reduce the hazards that may occur during the petroleum products transportation. It is necessary to identify the goals and expectations of each stakeholder to achieve this objective and provide a solution that meets the needs of potential users. This step is considered as a critical step according to several studies aiming at developing a traceability system, [START_REF] Lunn | Traceability in requirements through process modelling, applied to social care applications[END_REF], [START_REF] Thakur | Modeling traceability information in soybean value chains[END_REF] and [START_REF] Kang | Development of generic RFID traceability services[END_REF].

To names just few, a survey highlights the objectives, requirements and constraints of each stakeholder. Note that this study was preceded by a study of the literature review on traceability systems in [START_REF] Ammar | Traceability Management System : Literature review and Proposal of a System Integrating Risk Management for Hazardous Products Transportation[END_REF] which shows the lack of a system dedicated to this sector, in the study.

The rest of the paper is organized as follows: section 2 is for the presentation of stakeholders influencing the transport road of crude oil. Section 3 presents the semi-structured interviews the technique used in this study. The same technique is used in [START_REF] Van Rijswijk | Consumer needs and requirements for food and ingredient traceability information[END_REF] to identify the needs and requirements of the consumers of a traceability system in the food industry. Afterwards, we present the interview guide and information about the progress of the interviews. Section 5 is left for the results. Finally, we ended with the conclusion and new horizon. 

II. STAKEHOLDERS IN THE CRUDE OILS TRANSPORT SECTOR

In literature, we notice that there are several definitions and classifications of stakeholders. In this regard, Clarkson defines the stakeholders as people or groups that have, or claim, ownership rights, or interests in a corporation and its activities, in the past, present, or future. whereas Mercier in 2001, presented them asagents or groups whose enterprise development is important [START_REF] Mercier | Stakeholder theory Contribution in strategic management: A literature synthesis [L'apport de la théorie des parties prenantes au management stratégique : une synthèse de la littérature[END_REF]. So, stakeholders are grouped into several classifications:  Internal/ external [START_REF] Gelders | Showing results? An analysis of the perceptions of internal and external stakeholders of the public performance communication by the Belgian and Dutch Railways[END_REF].  Agents or groups having similar interests, rights or needs [START_REF] Clarkson | a Stakeholder Framework for Analyzing and Evaluating Corporate Social Performance[END_REF].  Primary stakeholders (includes parts having a contractual and formal relationship with the economic entity) and secondary stakeholders (including parts that do not have contractual relationships but can influence the company [START_REF] Clarkson | a Stakeholder Framework for Analyzing and Evaluating Corporate Social Performance[END_REF].

In this work, we will opt for the third classification to present the key economic entities with direct or indirect influence on the course of petroleum products transportation through Table1. Hence, we have identified through stakeholder interviews and site visits. -Check the machines' maintenance operation -Ensure the implementation of all procedures related to security.

Ship-owner

Ensure shipping tankers between islands and the mainland.

-Storage companies -Pipeline Transportation Companies

The sites of these companies present the destination of the truck in order to unload the tanks. We derive two types of destination: pumping stations through which products are transported by pipeline or directly to the tanks located at the oil terminal.

Geo-Tracking Company

These establishments provide information on the location and the speed of trucks and other information related to driving such as hard braking or number of consecutive driving hours. Such information is relevant for approving compliance of predefined paths, speed limit for each stretch of road and some rules of defensive driving.

-Machines dealer -Truck maintenance companies

These partners provide support activities and specifically the truck maintenance operations -Tanks' manufacturer s -Tanks maintenance companies

These partners provide support activities and specifically the maintenance and inspection of tanks to certify its ability to transport hazardous product (sheet thickness, operation of pressure valves, etc.).

Inspection and Certificationcomp agnies

Vessel certification to comply with flag state regulations.

Tank degassingcompani es

Ensure cleaning and degassing of tanks. This step is necessary before insuring some maintenance operations such as soldering or when the tank is used to transport an anotherproduct. In this regard, a certificate must be attached to the mission order (check before loading) or work permit (check following an unannounced inspection).

Secondarystakeholders Maritime authority

The authority plays a part in maritime transport but in this study, we limit ourselves to a single role: authorize input and output of the port. This seems trivial, but if an incident occurs in the channel it is for the authority to determine responsibility.

Police

Like any vehicle, police officers checked the papers of the vehicles and personnel as well as the maximum speed and the number of consecutive driving hours and driving speed through the tachograph. Incidentally, the parking of petroleum products loaded tank trucks in inappropriate places can cause incidents.

After determining the stakeholders' types, we must specify the objectives of each party. In this regard, we limited ourselves to cooperate with stakeholders as: Oil Products Transportation Company, Oil Companies, Ship-Owners, Storage Company, pipeline Transportation Company and Geo-Tracking Company and the purpose of each one as well. Indeed, by reviewing the literature we can say that the questionnaire was used for the same purpose as in [START_REF] Thakur | Modeling traceability information in soybean value chains[END_REF]. But in this work, the crude oil tank trucks transport sector by tank trucks, is not well dealt with to develop a questionnaire. Therefore, the semi-structured interview is the most suitable technology as approved by [START_REF] Mbani | Process of determining an entity as a stakeholder [Processus de détermination d'une entité comme partie prenante[END_REF] who mentioned that the semistructured interview is justified by the fact that the subject is underestimated and therefore requires constant precision. We can say that [START_REF] Roche | Conducting successful market analyses [Réaliser une étude de marché avec succès[END_REF] used the same technique to identify the needs and the consumers' requirements of a traceability system in the food industry.

III. THE SEMI-STRUCTURED INTERVIEWS

The purpose of the interview is to gather the maximum data from respondents. The optimal number of interviewees is between 10 and 100 people [START_REF] Roche | Conducting successful market analyses [Réaliser une étude de marché avec succès[END_REF]. These interviews are conducted with an interview guide which is a sort topics' list to be discussed with all respondents [START_REF] Gavard-Perret | Méthodologie de la recherche en sciences de gestion: Réussir son mémoire ou sa thèse[END_REF] in this semiconducted interview, the researcher motivates the respondent to provide information related to varied search without influencing the interviewees [START_REF] Roussel | Human Resource Management: Social and Human Sciences ResearchMethods [Management des ressources humaines: Méthodes de recherche en sciences humaines et sociales[END_REF].

In this method the participants are guided in the discussions by the investigator, but the meaning and scope of the investigator are allowed to follow the train of thought of the participants. It is neither a fixed questionnaire nor a time constraint for discussion on the topics to be covered. The interviewer may have a list of topics to be discussed, which could be helpful to invite further discussion. The strength of the method of semi-structured interview is to provide an opportunity for such information to be discussed, while providing enough structure as other useful information is not missed.

The use of semi-structured interviews was ensured through the following steps:

 The proposal of an interview guide.  The fixed list of officials to be interviewed.  Fixing appointments with the responsible and the interviewees.  Analysis of the interviews.

A. The proposed interview guide

An interview guide is composed of four topics: 

B. Preparing and conducting interviews

The interviews are conducted in the period intending from 04/23/2015 to 08/11/2015 with 10 officials. This sample respects the meantime the number of interviewees judged by [START_REF] Roche | Conducting successful market analyses [Réaliser une étude de marché avec succès[END_REF] as optimal. We sampled 10 officials(without considering the manager of a Geo-Tracking company) including three leading companies in petroleum products transportation, three from oil companies, a captain and a manager working in a ship-owner, an interviewee from a storage company, a manager in a pipeline transport company and a manager of a Geo-Tracking company. We noticed that the duration of the interview ranged from 23 to 56 minutes (average 39 minutes) and the first interview was conducted as an interview test in order to practice, to anticipate possible difficulties, to fix the necessary time for the smooth running of the talk.

C. Analysis of the interviews

This analysis was based on two steps as proposed by [START_REF] Roche | Conducting successful market analyses [Réaliser une étude de marché avec succès[END_REF]. The first step is to review all recorded interviews to analyze the content.

The second one is to analyze the speeches of each respondent and each topic using three basic types of analysis:

 A syntactic analysis which observes how the speech is structured;  A lexical analysis that shows the wealth and nature of vocabulary;  A thematic analysis to identify the results of the analysis of each topic.

Once analysis grid has been realized, we carried out four types of studies  Horizontal analysis which aims at understanding the answers of each individual for a given topic.  The vertical analysis is used to find out what was answered by an individual for all the given topics.  The horizontal synthesis will be used to find out what all individuals responded in a given topic.  The vertical synthesis will summarize what each individual responded in all the given themes.

Based on this analysis, we can understand the terminology used by the interviewees to interpret the results and understand what are the expectations and requirements of respondents.

It is noteworthy that the role of the Geo-Tracking company is to present data on the location and some aspects about driving. So, it cannot give opinions about different topics. Incidentally, we used the non-directive interview technique to accurately understand the role of this type of stakeholder. The interviewee expressed his company's commitment to provide all information related to the trucks' operation. We asked him if he agrees to transfer the data from their servers to those of its customers based on XML. He expressed his company's commitment to meet all the needs of their customers. So we asked a question about the role of the company of each interviewee to build a mapping of business processes.

We shall interpret the information collected by the rest of the interviews through the following four themes:

1) The needs and requirements of the stakeholders of the potential traceability system  All the interviewees assert that the traceability presents one of the proofs to determine the responsibility in case of incident.  The traceability has an important role in the transport of crude oil according to 70% of interviewees. Indeed, it has two main roles: to ensure the integral application of processes and identify responsibilities in case of incident. In this case, traceability is focused on activities and not on products.

 According to 60% of interviewees, traceability has a vital role in the transport because the oil companies require to keep track of each step related to the transport process as well as supporting activity such as maintenance. Indeed, we must keep track of which approves 'who did what, when and how'.  According to 60 % of the interviewees, these data are kept for any unexpected inspection on behalf of oil companies. Note that the absence of these tracks means the contracts' cancellation.  According to 60% of interviewees, in most companies, traceability is ensured on paper or using MS-Excel except of a few large transport companies that use software to manage tasks and maintenance. It is noteworthy that after the revolution and in order to maintain a peaceful social climate, part of the crude oil transportation market was delegated to smaller companies whose owners and employees are originating from the regions where are located the oilfield.  GPRS data, tachograph and forms, are the main sources of data for 60% of interviewees.  The use of VPN is highly recommended according to 40% of interviewees, in order to improve safety.  The available information is related to employees who perform or supervise the operations, allocated materials, dates and hours of operation, the steps that have been performed, the conditions and incidents or hazards if they occurred, according to 70% of interviewees.  The interviewees working in oil companies mention that the partner who uses another company to ensure tasks that influence the transport process and that do not use this potential system has to set to integrate the relative information and communicates proofs if needed.  According to 20% of interviewees in the case of maritime transport, the necessary information is predefined according to the laws in force and recorded in a specific journal which is aboard of every ship.  20% of interviewees claim that the information of cost calculation and profitability analysis are limited.

2) The responsibility of the traceability  The databases should be the responsibility of a public body according to 80% of interviewees.  For each process, the access' right must be defined according the needs of each partner, mentioned by 60% of interviewees.  To ensure the success of the establishment and development of such a system, the establishment of a monitoring committee comprising all stakeholders is essential according to 60% of interviewees.  Each company must manage data and transfer the necessary data to other companies in need, according to 40% of interviewees.  Oil companies impose their requirements therefore it is for them to bear the major part in the development of these systems according to 40% of interviewees.

 50 % of the interviewees assert that each user should get access only to data regarding him. But the system must be able to control all the constraints that affect safety.

3) Traceability and the risks' reduction of the incidents  According to 80% of respondents, the detection of distrust in time and improvement of control capability ensure the reduction of incidents.  According to 60% of respondents, alert supervisors in real time when a problem is detected, eliminate most incidents (cases relating to non-compliance of processes).  According to 50% of the interviewees, the traceability will guarantee the application of every process' step by consequently the probability of alias decreases and the risks decreases.  30 % of the interviewees recommend the integration of the available storage capacity for every unloading site to avoid sending tank trucks to saturated unloading sites.  Integrating analysis of operating costs of equipment and especially fuel and tires is one of the recommendations proposed by 20% of interviewees.

4) Do you have additional information?

 Data security presents the major concern of the companies so it is always necessary to think about this concern according to 40% of interviewees.  According to 20% of respondents, we must take into account if the traceability system will suffer a disruption or interruption.  The involvement of the maximum number of operators and awareness of employees present the keys to success in this kind of project, according to 10% of interviewees.

IV. DISCUSSION

The interviewees reveal the importance of centralized system development which ensures monitoring traceability of road transport operations of petroleum products. Knowing that Tunisia does not have a real-time tracking system for dangerous goods transportation. [START_REF] Baldini | legislative context and governance princples for dangerous goods transportation (DGT) integrated risk management[END_REF] shows the advantages and usefulness of these systems.

The interviewees mention the importance of managing risk in a collaborative context and based on the traceability system. Note that we have mentioned the importance of proposing such a system in [START_REF] Ammar | Traceability Management System : Literature review and Proposal of a System Integrating Risk Management for Hazardous Products Transportation[END_REF] and [START_REF] Najib | Risk management related to dangerous goods transportation [Gestion des risques liés au transport des matières dangereuses[END_REF] provides a platform for risk management in a maritime container terminal based on traceability, geo-location and the concept of intelligent product. We also note that although the traceability systems are focused on products. Traceability in the case treated focuses on activities with a risk mastery of concern to each activity.

The interviews helped us to recognize the needs of potential end users. Obviously these needs and objectives must be transformed into a set of processes that is in the set of activities. In this regard, we have identified the following main objectives:

 Keep track on every operation performed even the operations of support such as the maintenance.  Ensure compliance with all stages of the transport process.  Alert the concerned people in case of problems in a real time.  Integrate features to calculate and analyze the operating costs of the machines.

To ensure these objectives, we identified a set of processes related to the transportation of crude oil by tank-truck.

Note that a business process is defined by [START_REF] Souissi | Complete generation of collaborative portalsusing a centered business processes modeling[Modélisation centré sur les processus métier pour la génération complète de portails collaboratifs[END_REF] as a set of procedures and more or less related activities which achieve collectively an objective business, usually within an organizational structure defining roles and functional relations. A business process can be completely included in a simple organization or can extend over several organizations ".In this work, the interviews enabled us to identify the needs of potential end users. Obviously these needs and objectives must be transformed into a set of processes that complement each other to all the activities. Overcome, we have no limit to interviews but we also rely on the analysis of documents and sites' visits of various stakeholders to determine different process. Within the same framework, we have identified all the processes related to transport of crude oil by tank trucks which can be divided into two categories:

 Basic process: including the processes of: the mission tripping, the loading of oil product, the unloading of oil product, transportation of goods by tank trucks and maritime transport.  Support process: group the necessary processes to keep the equipment in good condition and is includes: development of rolling stock, truck maintenance, tank maintenance, truck inspection, inspection of tanks and degassing.

In this work, we limit to present a macroscopic view of the crude oils transportation process through Fig. 2. Note that we opt to use BPMN for modeling.

V. CONCLUSION

The main objective of this work is to determine the objectives, requirements and recommendations of every stakeholder in the crude oil transportation sector. We used semi-structured interviews to determine this information which will be used in suggesting a traceability system for the crude oil transportation of in Tunisia according to specific needs of different stakeholders. We have also identified the process that every stakeholder involved. Note that we also use the stakeholder site visits and documentary analysis to further explain the process. But in this work we have limited the presentation of a macroscopic view of the process of oil crude transportation. We propose increasing the number of interviews to have a larger view and to detail the various processes related to the transportation of crude oil.
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 1 Fig.1. Crude oil transportation chain in Tunisia (from oil fields to the oil terminal)

Topic 1 :Topic 2 :Topic 3 :Topic 4 :

 1234 Needs and requirements of stakeholders in the potential traceability system:  What is the role of your company in the transport chain of the crude oil products?  What is the role of traceability in the crude oil products transportation?  How to identify the necessary information that should be taken into account by traceability?  How the traceability is currently provided? What are the weaknesses?  What are the sources and natures of data to be taken into account in traceability? Especially those exchanged with stakeholders and which were not considered in this study?  In what situations do you step on the limited information?  In what situations do you need further information?  Do you have any requirements or recommendations to be considered in the proposal of the future traceability system? The responsibility of the traceability  What is the organization which may have the confidence of all stakeholders to perform the administration system?  What are the access permissions of each stakeholder?  Who should be responsible for monitoring and developing the traceability system? Traceability and reducing the incidents' risks  How traceability can reduce the incidents' risks? Are there other features that the implementation of the traceability system can give? Any other information de you have?
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 12 Fig 1.Process ofoil crude transportation (macroscopic view)

TABLE I

 I 

		. Stakeholders' roles
	Type of	Main roles
	stakeholders	
	Oilproducts	-Ensure and supervise transport operations.
	transportation	-Ensure compliance with safety procedures
	companies	and keep machines in good condition.
	Petroleum	-Ensure the loading of tank trucks.
	companies	-Supervise the transport operations of crude
		oil and rolling stock.
	Primarystakeholders