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The mining industry is the source of the production of many consumer goods and equipment. Therefore, the companies that control this activity play a significant role in the global economy. However, it is an important source of pollution of water, air, soil and ecosystems by metals. It exploits fossil and non-renewable resources, requiring large amounts of energy and sometimes water. Thus, implementing a sustainable approach through an overall performance integration in manufacturing practices, has become a necessity in this industry. Hence, this paper proposes a group of key performance indicators for overall performance assessment and management in mining industry. The established indicators were defined and derived from literature based on the triple bottom line of sustainability of economic, social and environmental factors. A survey was carried out then, in a Moroccan mining industry to validate the adaptability of the chosen indicators with the industry activities and practices. Future work will further develop an assessment tool that will help managers to evaluate the overall performance in mining industry and to take the appropriate actions to increase its competitiveness.

INTRODUCTION

The idea of overall performance (OP) has emerged over the last decades and is used to assess the implementation of the sustainability approach in manufacturing process by companies [START_REF] Capron | Evaluating the firms' sustainable development strategies: the utopia mobilizing global performance[END_REF]. Actually, regulations, consumers' interest and awareness and competitive opportunity [START_REF] Linton | Sustainable supply chains : An introduction[END_REF], have forced manufacturing firms to adopt this strategy in their activities.

The integration of OP principles provides firms a costeffective way to ameliorate simultaneously their economic, social, and environmental performances [START_REF] Pusavec | Transitioning to sustainable production -Part I : application on machining technologies[END_REF]. Therefore, exploiting this concept has been considered to be positively related with increased market-share, better product quality and enhanced profit [START_REF] Nambiar | Challenges in Sustainable Manufacturing[END_REF].

Due to its very varied geological structure, the Moroccan subsoil contains numerous mining deposits that are exploited on a large scale (phosphates, precious metals, useful substances, etc.) giving this sector a fundamental role in the national economy. However, the exploitation of these riches has an important effect on the environment and the health of the populations living around these sites. Indeed, the mining activity can unbalance the natural environments in several ways: by the transformation of the landscapes, the deposit of solid waste and the rejection of liquid and atmospheric effluents. This can inevitably harm the environment and the living environment of neighboring populations. [START_REF] Giret | A holonic multi-agent methodology to design sustainable intelligent manufacturing control systems[END_REF]. Thus, adopting an OP approach has become an emergent requirement for this industry.

In this paper, a literature review was conducted in order to identify indicators for OP assessment and evaluation. Therefore, a set of initial Key Performance Indicators (KPIs) is proposed based on the three pillars of sustainability of social, economic and environmental. The KPIs are then investigated throw a survey that was conducted in a Moroccan mining industry to confirm their adaptability with the industry practices. The proposed OP indicators will assists mining industry to evaluate and manage their OP and enhance their competitiveness, with respect to environment and society.

THE INITIAL KEY PERFORMANCE INDICATORS

The performance indicators can be defined as the physical values and measures which are utilized to evaluate, compare and pilot the overall performance of an organization [START_REF] Gosselin | manufacturing firms An empirical study of performance measurement in MOSIM'20 -November 12-14, 2020 -Agadir -Morocco manufacturing firms[END_REF]. They do not simply report what has occurred; they impact what will occur, as they convey the essential data for managers to implement the progress plans that would influence the future competitive situation of the company [START_REF] Lamjahdi | Toward a model to apprehend the complexity of manufacturing firm ' s overall performance[END_REF].

MOSIM '20 -November 12-14, 2020 -Agadir -Morocco The role of performance indicators is to report the actual state of manufacturing mechanisms, to surveil and manage the operational efficacy, to lead amelioration scenarios and to measure the viability of decisions [START_REF] Hon | Performance and Evaluation of Manufacturing Systems[END_REF].

A literature review was conducted to determine initial key performance indicators usually used in overall performance evaluation in manufacturing systems. Thus, research in sustainable performance evaluation and management has increased rapidly during the past recent few years. In our work, we focus especially on the last seven years to obtain an idea of the latest research in the field (see figure 1). We choose to establish the initial KPIs from recent literature that proved the implementation of KPIs in manufacturing, as described in [START_REF] Helleno | Integrating sustainability indicators and Lean Manufacturing to assess manufacturing processes : Application case studies in Brazilian industry[END_REF] and [START_REF] Amrina | Key Performance Indicators for Sustainable Manufacturing Evaluation in Cement Industry[END_REF], and from latest literature review articles that derived KPIs from different previous applications in industrial systems, like [START_REF] Akbar | Scheduling for sustainable manufacturing: A review[END_REF], and [START_REF] Henao | Lean Manufacturing and Sustainable Performance : Trends and Future Challenges[END_REF]. Table 1 describes the results of our examination of 15 articles. 

INDUSTRIAL SURVEY

So as to verify the established initial KPIs in mining industry, a survey was carried out to a mining manufacturing company in Morocco. Founded in 1920, the company is Morocco's largest mining group, with four mine sites and two chemical complexes, as well as other international sites, 160 clients across 5 continents and a 2018 turnover of $5.5 billion. The firm has been certified by ISO 45001, ISO 9001 and ISO 14001. For this study, a questionnaire was distributed to a total of 12 managers (3 from each site) of production division in order to investigate the established KPIs on the basis of their firm's practices and their personal experiences in managing mining projects overall performance. The respondents were asked to rate their level of importance of each KPIs of OP evaluation in the mining industry, using a four-point likert scale ranging from 1(not important) to 4 (very important). Table 3 presents the mean importance for each indicator ranged from 2,909 to 4,000.

Table 3: Mean importance for OP indicators

The results show that injury rate is considered as the most important indicator for OP evaluation in mining industry with a mean importance value of 4 followed by occupational health & safety with a mean importance value of 3,818. This reveals that the mining industry in Morocco focus more on the social dimension while evaluating firm's OP. This can be explained by the social responsibility approach that mining companies in Morocco put in their priorities to develop their attractiveness and strengthen their competitiveness and foreign direct investment [START_REF] Boyer | Corporate governance and social responsibility in Morocco[END_REF].Other indicators are respectively total energy consumption (mean importance value = 3,727) as third important indicator, quality of products and services (mean importance value = 3,636) as fourth important indicator and net profit and total water consumption as fifth important indicators with a same mean importance value of 3,545.This is not unexpected, since the company is a leader in mining sector and its high perception of quality and net profit is inevitable. Similarly, it is evident that environmental dimension (energy and water consumption) is given an important concern while the nature of this activity require large amounts of energy and water. However, environmental certification, labour cost and disposal of waste are considered the least important indicators for OP evaluation in mining industry. The reason for this is probably the project managers priorities in mining projects, they tend to put MOSIM'20 -November 12-14, 2020 -Agadir -Morocco more focus on performance indicators related directly to the project like quality and give less concern to performance issues indirectly related to their project management objectives.

In light of the results, the initial KPIs of overall performance assessment in mining industry have been changed. Environmental certification, labour cost and disposal of waste were eliminated from the established initial KPIs, because of their less importance in mining industry. Therefore, as presented in figure 2, three dimensions with a total of fifteen indicators have been suggested as the KPIs for OP assessment in mining sector.

Figure 2: KPIs for OP evaluation in mining industry

CONCLUSION

The OP is an important factor for manufacturing companies, in response to the growing preoccupations for sustainability, to check their commitment in this strategy in terms of social economic and environmental predefined goals and targets. Thus, in the mining sector, operations consume large amounts of water, fuels, energy and disturb natural lands that have been home to many species and ecosystems.

Therefore, implementing an OP approach in this industry has become indispensable. In this paper, a group of OP indicators was defined to facilitate the evaluation and integration of sustainability in mining industry. The initial KPIs were identified from recent literature about sustainable manufacturing applications in industry. The proposed indicators were then examined using a survey in a Moroccan mining industry to determine the important KPIs for this industry and validate their adaptability to its practices and processes. Finally, three dimensions with a total of fifteen indicators are suggested as the KPIs for OP assessment and management in mining industry.

The proposed indicators are believed to help and assist mining industry to integrate sustainability in their manufacturing practices, and to perceive and understand their real performance state. It provides information and directions to managers to take best decisions aiming at a balance amongst social equity, environmental protection and economic development. Future work will further focus on the development of an evaluation model based on the established initial KPIs. This model will be useful for OP management and implementation in mining industry to achieve a raised overall performance and enhanced competitiveness.

MOSIM' 20 -

 20 Figure 1: Reviewed articles by yearThe established initial KPIs pursued the triple bottom line of sustainability containing three dimensions of social, environmental, and economic performance. Therefore, our set of indicators includes 3 dimensions with 18 indicators in total as shown in Table2.

  

Table 1 :

 1 Compilation of overall performance indicators a

	OP dimensions	Indicators	(1) (2) (3) (4) (5) (6) (8) (9) (10) (11) (12) (13) (14) (15)
		Compliance rate					x	x	x			x			x	x
		Quality of products and		x	x		x	x	x			x		x	x	x
		services													
		Material cost	x	x	x	x	x	x	x	x	x			x		x
		Energy cost	x		x	x										x
		Labour cost	x		x	x	x	x		x	x					x
		Operational and capital	x		x	x	x	x	x	x		x		x	x	x
	Economic	costs													
		Delivery cost					x		x	x		x			x	x
		Net profit	x	x			x			x					x	x	x
		Rate of one time delivery					x	x	x			x		x	x	x
		Product delivery					x	x	x		x					x
		Iinvestments in innovation		x			x	x	x	x					x	x	x
		and research and devel-													
		opment													
		Total water consumption	x	x	x	x		x		x	x	x	x		x	x
		Total energy consumption	x	x	x	x		x	x	x	x	x	x		x	x
		Ratio of reused resources			x	x			x							x
		Amount of greenhouse	x		x	x		x	x	x	x	x	x		x	x
		gases generated													
	Environmental	Water waste discharge Solid and liquid waste	x x			x		x x		x		x x	x x			x x
		produced													
		Disposal of waste	x	x	x	x			x			x				x
		Number of pollution					x		x			x		x	x
		prevention initiatives													
		Environmental certifica-					x		x			x		x	x	x
		tion													
		Injury rate	x			x	x		x		x	x	x			x	x
		Health related absentee-	x	x		x	x								
		ism rate													
		Occupational health &	x	x	x	x	x	x	x	x	x	x	x	x	x	x
		safety													
		Employee turnover	x	x		x	x	x							
		Level of employee satis-		x	x	x	x	x		x			x			x
	Social	faction Product health and safety							x	x					x	x
		impact assessment													
		Investments in community		x		x	x		x	x		x	x		x	x
		development activities													
		Gender Equity				x				x	x	x			
		Career development							x	x	x	x			x
		Ratio of training hours	x	x		x		x			x		x			x
		Suppliers development				x		x	x			x		x	

a (1)

[START_REF] Akbar | Scheduling for sustainable manufacturing: A review[END_REF]

; (2)

[START_REF] Helleno | Integrating sustainability indicators and Lean Manufacturing to assess manufacturing processes : Application case studies in Brazilian industry[END_REF]

; (3)

[START_REF] Henao | Lean Manufacturing and Sustainable Performance : Trends and Future Challenges[END_REF]

; (4)

[START_REF] Huang | Metrics-based Approach to Evaluate Sustainable Manufacturing Performance at the Production Line and Plant Levels[END_REF]

; (5) (Ishaq Bhatti and Awan, 2014); (6)

[START_REF] Amrina | Key Performance Indicators for Sustainable Manufacturing Evaluation in Automotive Companies[END_REF]

); (7) (Chardine-Baumann and Botta-Genoulaz, 2014); (8)

[START_REF] Joung | Categorization of indicators for sustainable manufacturing[END_REF]

; (9)

[START_REF] Amrina | Key Performance Indicators for Sustainable Manufacturing Evaluation in Cement Industry[END_REF]

; (10)

[START_REF] Govindan | A fuzzy multi criteria approach for measuring sustainability performance of a supplier based on triple bottom line approach[END_REF] (11) 

[START_REF] Tseng | Modeling sustainable production indicators with linguistic preferences[END_REF]

; (12)

[START_REF] Azadnia | Sustainable Supplier Selection based on Self-organizing Map Neural Network and Multi Criteria Decision Making Approaches[END_REF]

; (13)

[START_REF] Hsu | Identifying key performance factors for sustainability development of SMEs -integrating QFD and fuzzy MADM methods[END_REF]

; (

14

)

[START_REF] Lim | Knowledge management in sustainable supply chain management : Improving performance through an interpretive structural modelling approach[END_REF]

; (15)

[START_REF] Singh | Development of Sustainable Manufacturing Performance Evaluation Expert System for Small and Medium Enterprises[END_REF] 

Table 2 :

 2 Initial KPIs of overall performance evaluation

	Overall Performance dimensions	Indicators
		1. Quality of products and services
		2. Material cost
		3. Labour cost
	Economic	4. Operational and capital costs 5. Net profit
		6. Rate of one time delivery
		7. Investments in innovation and
		research and development
		8. Total water consumption
		9. Total energy consumption
		10. Amount of greenhouse gases
	Environmental	generated
		11. Solid and liquid waste produced
		12. Disposal of waste
		13. Environmental certification
		14. Injury rate
		15. Occupational Health & Safety
	Social	16. Level of employee satisfaction 17. Investments in community
		development activities
		18. Ratio of training hours