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Overview
Kingdom of Saudi Arabia Saudi Arabia (KSA) recognizes the importance of a diversified energy mix with the penetration of renewable energy to its long-term economic prosperity. On January 9, 2019, Renewable Energy Project Development Office (REPDO) Saudi Arabia has revised the targets of its Vision 2030 to deploy approximately 58.7 GW of RE projects with a maximum of 40 GW of solar PV. In order to successfully implement the KSA vision 2030 RE targets and attain its benefits, formulation of solar PV end-of-life disposal/recycling policy instruments in the combination of economic optimization and technology localization (TL) factors must be taken into account to implement KSA vision 2030 in its true spirit. 
After the successful implementation of KSA “Vision 2030” especially solar PV 40 GW targets, the most important issue will be their disposal at the end of life. The forthcoming challenge for the Kingdom of Saudi Arabia is the disposal of installed solar PV panels. It will detonate with its full force in one to two decades and ruin the environment because a huge amount (approximately 2.92 million tons) of wastage will be produced. Silicon-based photovoltaic cells contain a certain amount of toxic substances, which will create widespread toxic chemical pollution that would become a big environmental and health issue for the Kingdom of Saud Arabia.
MethodsA review of existing data practices in other relevant administrations and if possible, the identification of good practices adapted to the specific roles and needs.
Identify references and sources of information, purpose and set timeline.
Segregate available data, map and review in-house available sources
Listing and studying the main relationships on which relies to obtain the data from, identify nature of links and ways to improve data access with key partners
Developing main criteria/indications of quality of data and explore common practices


Results
KSA solar PV Wastage
	Kingdom of Saudi Arabia Vision 2030 Target 40 GW of Solar PV

	1 GW = 1,000,000,000 W

	Average weight of 280W PV Panel is 18.6 Kg

	GW
	W
	Number of Modules
	Weight in Kg
	Weight in Tons

	1
	1,000,000,000
	3,571,428.57
	66,428,571.43
	73,224.94

	40
	40,000,000,000
	142,857,142.86
	2,657,142,857.14
	2,928,997.79


KSA Waste Management Law
	Article No
	Description

	11
	waste producers must reduce the waste, reuse products, and store it in the designated areas to conserve natural resources and materials. 

	14
	It confines the extended responsibility of importers or local manufacturers for their products to ensure economic sustainability in the waste managing sectors and to enforce the idea of the circular economy. The concerned procedures and rules will be determined in the executive regulations for this law.

	16 and 18
	Advised the different roles and responsibilities of service providers related to waste management. For example, 
· Disposal service providers shall follow the national waste management center (NWMC) disposal methods. 
· Transporters for hazardous waste shall adhere to NWMC standards by placing warning labels, using appropriate transportation, and guaranteeing the presence of documentation during the transportation of hazardous waste.

	19
	It prohibits the import of any hazardous waste in the Kingdom of Saudi Arabia without authorization. It also forbids the import of recycled and used products, in addition, recycle waste, devices, and equipment.



Conclusions
Keeping in view of the development in the SPV installed generation capacity in the Kingdom of Saudi Arabia, it is obvious to formulate the proper and separate strategy for SPV modules end of life recycling and recovery. This study investigated the inevitability of SPV recycling by analysing the KSA's current “Waste Management Law” and it has been observed that there are not adequate details and information to handle SPV EoL problems. Therefore, we suggest and recommend that:
· To manage the upcoming waste management challenges, separate solar PV modules end of life disposal policy formulation is a need of time.  
· Solar PV recycling shall be made mandatory by making manufacturers accountable for recovering materials from SPV modules at the end of life. 
· In addition, the government shall formulate and adopt hard-liner policies/procedures and administer those to force the SPV materials manufacturers to consider the pros and cons of their products on the environment. 
· Furthermore, it is also indispensable to put the responsibility on solar PV manufacturers to act dutifully and to outspread their responsibilities not only in SPV manufacturing but also all over the energy industry, to be responsible for the reuse or disposal of their products. 
In summary, the management of solar PV modules EoL and other hazardous waste is mandatory.

References
NA

Abstract
Solar photovoltaic (SPV) modules “End-of-life” (EoL) will become a global source of hazardous waste. Considering an average SPV module life of 25 years. By 2030 the global solar SPV waste is estimated to reach between 4%-14% of total generation capacity and is projected to increase to around 60 million tons by 2050. The Kingdom of Saudi Arabia (KSA) has also promulgated its VISION-2030 with the target of a 50% renewable energy electricity generation mix with more focus on solar PV (40 GW) for its total power generation system by 2030. It is anticipated that approximately 2.92 million tons of SPV wastage will be produced and EoL disposal will also become a crucial environmental issue in the next decades in KSA. Therefore, it is vital to carefully investigate the disposal and recycling of SPV modules EoL issues and challenges. In this paper, we investigated the Kingdom of Saudi Arabia’s “Waste Management Law”. It has been observed that there are not enough indications to handle SPV end-of-life problems in existing law. Therefore, it is indispensable to review KSA's existing Waste Management Law for improvements regarding the recycling of solar PV modules at end of life and the environmental performance of the PV industry with respect to recycling its products.
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