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SUMMARY: Raw materials’ supply is an increasing concern on global scale. The European Innovation Partnership (EIP) on Raw Materials is an EC initiative aimed to encourage the development of multi-stakeholder networks for raw materials recovery. The E-waste implementation Toolkit - EWIT project has been developed in this context: the project is conceived as a Europe-Africa cooperation initiative aimed to implement a toolkit bringing best practices and successful case-studies together in the field of e-waste management for Africa and Europe. An environmentally sound management of e-waste will ensure a greater protection of human health and environment, as well as the recovery of secondary raw materials. 

In detail, Vienna (Austria) and Choma (Zambia), Oporto (Portugal) and Kisii (Kenya), Florence (Italy) and Johannesburg (South Africa), Antwerp (Belgium) and Abidjan (Ivory Coast) are the targeted twinned metropolitan areas where the project takes off. During a first step, e-waste data in the targeted areas are collected and analyzed in accordance with four thematic pillars: e-waste collection, e-waste processing technology, e-waste system legislation and financing, and circular economy for e-waste. Solutions to common problems are then discussed in a secondary stage and included within a toolkit, which takes the form of a web portal. The toolkit is a dynamic and easy-to-use information and service portal that would serve policy makers to get guidance and practical support for the design and development of smart e-waste collection and recycling systems.

1. INTRODUCTION

The vision associated with EWIT grew from the willingness and determination of a group of leading stakeholders to work together in the development of a strategic knowledge platform aimed at giving guidance to the implementation of specialized, effective e-waste management systems in African metropolitan areas.

The focus on e-waste comes from evidence, collected during the works of the joint European and African Research & Innovation Agenda on Waste Management, showing that this specific waste stream not only represents a strategic area for the majority of the African countries but it also could provide a strong business case for the development of general waste recycling policies.

According to recent estimates (source: WEEE Forum, StEP, European Commission), the e-waste volume generated in the European Union (EU) is roughly 14 kg per inhabitant per year, for a total of more than 7 million tons/year. In Africa, e-waste generation rate varies from country to country, from 1 kg per inhabitant per year in countries like Zambia to 7 kg/inhabitant/year in South Africa (source: StEP). These numbers are obviously influenced by the “put on the market” of electrical and electronics equipment in different countries.

If we assume that the average amount of e-waste generated in Africa is around 2 kg/inhabitant/year we can conclude that the total disposed quantity is approximately 2 million tons per year. According to the current social and economic trends, the market volumes of electrical and electronic products in Africa are expected to grow very fast. This implies that within the next 7 years the amount of generated e-waste will nearly double, reaching 4 million tons by 2020.

E-waste in Europe will also grow but at a slower pace. If we assume a cautious 5% compound annual growth rate (CAGR), e-waste generated in the EU will reach 10 million tons by 2020. Together, Africa and the EU, will grow from 9 million tons of e-waste generated to a total of 14 million tons, a 55% increase.

While the EU is currently introducing the WEEE 2 Directive which should radically increase the effectiveness of the e-waste management systems already implemented in the 28 Member States, African countries are setting up local initiatives to address the challenge of the increasing flows of end of life electrical and electronics products. The average separate collection rate in Africa for e-waste is probably lower than 10%, meaning that only 200.000 tons/year are properly managed from a health and environmental protection perspective and from the effective recovery of secondary raw materials standpoint. We wish to improve this rate to at least 30% by 2020 (it has to be 85% in the EU by 2019). If we stay with the current rates, this could imply that more than 3 million tons of e-waste per year will be disposed without a proper treatment.

That is the reason why one of the most relevant impacts for EWIT is the increase of the collection/ recycling rate of properly treated e-waste. Reaching this goal will make available to African local and central governments and institutions the appropriate tools (through the E-waste implementation toolkit) to design and implement and/or improve at least 10 e-waste management systems. Increasing the rate of e-waste heading for appropriate collection and treatment from 10% to 30% will lead to an estimated additional amount of about 1 million tons of end of life electronics products available for good recycling, releasing a potential economic value of almost 300 Million Euro (note: the average market value of WEEE is currently estimated at 300 Euro per ton).

Help generating strong and measurable economic benefits through the recovery of critical raw materials for Europe and Africa is one of EWIT’s most relevant medium term expected impacts. The project Partnershipalso wish to take into account the environmental and health protection benefits achievable through the new recycling systems activated with the support of the E-waste implementation toolkit - EWIT. The attempt to quantify the costs associated with the improper treatment of toxic wastes (cyanide leaching, toxic waste dumped in rivers, toxic gases released during burning of plastics) is probably meaningless, since tackling such a deplorable hazard is a paramount priority for both Africa and Europe.

Illegal export reduction is another significant impact area of EWIT. Based on recent studies (WEEE flow from the Netherlands in particular) it can be assumed that between 3 to 5% of e-waste generated in Europe is illegally shipped to Africa. This amounts to at least 300.000 tons of waste transferred from Europe to Africa that adds to the 2 million tons locally generated, not to mention e-waste coming from America and other industrialized countries. The focus of EWIT is not on completely preventing e-waste flows from Europe, but on transforming these flows in a legal, safe business environment. This will provide additional opportunities for the creation of formal employment, leveraging on low entry level skill requirements for SME development and assuring that livelihoods of the informal sector are not endangered. From previous experience, we believe that the proper and legal management of 300.000 tons of e-waste can generate at least 1.500 respectable jobs.
2. OBJECTIVES OF THE PROJECT
The EWIT project has the following main goals:

a. Short term goals:

· A comprehensive and effective mapping of the requirements of African metropolitan areas related to e-waste management.

· A structured collection and analysis of the most relevant experiences, best practices, processes and tools provided by key stakeholders –  both from Africa and Europe – representing the whole value chain

· The implementation of a dynamic and easy to use information and service portal (the e-waste toolkit) that will offer guidance and practical support for the design and development of smart e-waste collection and recycling systems

b. Long term goals:

· Increase environment and health protection

· Keep current jobs (informal sector), while improving their effectiveness and working conditions

· Maximize recycling opportunities to generate economic value and new jobs

· Establish a platform to generate synergies between African and European municipalities and governments related to technology transfer and e-waste flows monitoring and control

· Collect available reliable data on waste generated in terms of quantity, patterns of arising, material content, future trends, environmental impact and economic recovery potential 

· Define and develop the conditions, actions and business case necessary to implement effective waste recycling systems in metropolitan areas

· Develop standards, benchmarks and best practice references to drive improvements in the collection, recycling and recovery of materials across Africa.

3. MAIN RESULTS
In the first year of the project, the first round of the “Twin Cities Workshops” (TCW) was completed. These are workshops where an African city and its partnering “twin” European city meet, to collect information on the specific context and share experience. The workshops were held in Choma (Zambia), partner of Vienna (Austria); in Kisii (Kenya), partner of Oporto (Portugal); in Johannesburg (South Africa), partner of Florence (Italy); in Abidjan (Ivory Coast), partner of Antwerp (Belgium).
The goal of the TCWs was to frame the baseline scenarios in the African target areas concerning local e-waste management systems and try to get potential solutions via brainstorming sections with a group of experts and referents of the European twin cities. The main output of the workshops was a Master Plan of the African cities, where local issues and potential solutions were identified together with short, medium and long-term goals for the municipality to set a sound e-waste management system. 

Information and documentation issued from the TCWs were then evaluated by a pool of experts, with a specific focus on four pillars: “Collection”, “Closing the Loop”, “Technology” and “Financing and Legislation”.  The experts thus met to discuss and define the master plans for the four African cities in four Expert Modelling Workshops (EMWs), respectively in Johannesburg (South Africa), for the pillars “Collection” and “Closing the Loop”; in Vienna (Austria), for “Technology”; in Rome (Italy), for “Financing and Legislation”. An additional “Plenary Session” was then agreed, held in Vienna (Austria), to share the information among experts from the different pillars.
The goal of the EMWs was to share the information gathered during the TCWs and contained in the Master Plans and elaborate them from the 4 pillars perspective. Thanks to this methodology, common issues and potential common solutions were further elaborated and, drawing from the 4 target areas, ‘typical scenarios’ of e-waste management systems were identified and inserted in the toolkit in order to became reference examples for additional contexts to find solutions and cues of improvement. 

As long as both the TCWs and the EMWs were proceeding, the EWIT portal and the toolkit were progressively fed by the amount of information collected. This data was structured within a tool called ‘Knowledge base’ which does follow the Material Flow analysis approach. Along with it, the KB web interface and a querying system were also developed. 

The EWIT Web Portal was thus designed and then delivered, after a first beta version was tested.  The portal contains pieces of information coming from the specific context and referring to the pillars. It gives the user the possibility to consult the Knowledge Base through a specific advanced querying interface. A “Wizard”, then, brings the user across a self-evaluation test of the context of reference, giving preliminary information on potential solutions to improve the e-waste management system.

The goal of the portal development is to provide potential external users, typically policy makers and local authorities from a developing context, to retrieve information on how to set/improve their e-waste management systems, by formulating a query via the ‘wizard’. The portal does also offer information on several aspects of e-waste management for other types of users (e.g. generic, academia, ONGs, …) which would result into a set of guidelines and useful operative tips.
A ‘second round’ of the TCWs was then held in the European partner cities: Vienna, Florence, Porto and Antwerp hosted 4 workshops where the Master Plan of the respective twin African city was discussed and a specific ‘action plan’ was delivered. This document consists of a list of actions to be put into force to achieve a specific set of goals selected from the Master Plan.
Activities of dissemination and promotion of EWIT are planned since the conclusion of the TCWs – 2nd round to the end of the project.
5. TECHNOLOGY RECOMMENDATIONS FOR POLICY MAKERS
The prime focus for policy makers should lie first on the development of proper legislation and setting up an appropriate collection system to ensure the necessary volumes. 

A lot can be achieved already with “simple” manual dismantling of most obsolete products. Training of workers on environmental, health and safety issues as well as the entrepreneur on proper management is essential to enable an eco-efficient operation.

Some products contain components and/or substances of concern (e.g. halogenated refrigerants in fridges, mercury in lamp powders, brominated flame retardants in plastics, …) that need special attention. More sophisticated technologies are available, but they need certain minimum volumes to make the necessary investments viable. In the interim, until the required volumes are collected to justify investing into those sophisticated technologies, mobile treatment plants can be utilised or waste can be treated in regional specialized hubs if the necessary transborder movement of wastes is facilitated. Especially those substances of concern make it necessary to establish a sustainable financing system to enable long-term investments of the private sector in technologies.

Synergies with other parts of industry such as the mining and primary material processing sectors should be sought wherever possible.

In the setup of a new treatment facility please follow the principles “Start small and grow” or “Keep it simple and stupid”. The myth that once sophisticated, large treatment plants have been set up and the necessary waste quantities will come on their own is a common reason for failure of e-waste treatment plants.
4. NEXT STEPS
The final work will be then dedicated to EWIT dissemination activities and promotion of results. Conferences showing the main EWIT outputs and presenting the portal functionalities will be held in all the 8 target areas as well as in Brussels, headquarter of the EC, and Addis Ababa, headquarter of the African Union. Additional dissemination events are then planned to be held in any other relevant conference both in Europe and Africa. 

5. CONCLUSIONS
The TCWs and EMWs represented the ground for deep discussions on several aspects of e-waste management. The most recurrent issues and those deserving a special focus were various: 

· The acknowledgement of the informal sector as a relevant system which should be integrated as much as possible in any potential new ‘formalized’ system;

· The exigence of including programs of training and education on the health and environmental issues implied in e-waste management. This awareness campaigns should be targeted both to the e-waste sector employees and the vast public. Equally, also institutions should be educated on the importance of setting a sound system of waste management;
· Discussions on how to financially support the development of an e-waste system bring about a deeper reflection on the concept of EPR, its different applications and the role stakeholders like local authorities and producers can have in contributing to the system;
· The need of setting a EEE and WEEE data management system was widely recognized as a fundamental step enabling the concerned partners to make long-terms considerations on the development of an e-waste management system;
· Legislative-related matters were also under the lens of the EWIT analysis. Particularly, e-waste specific law implementation and enforcement steps were discussed;
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