
 
 

 
 

行政院所屬各機關因公出國人員出國報告書 
出國報告（出國類別：開會） 

 

 

 

赴美出席 2013 年「第 3 屆國際電子廢
棄物回收管理夥伴會議」 
2013 International E-Waste 

Management Network (IEMN) 
Meeting 

 
 
 

 
 
 
 

服務機關：行政院環境保護署 
姓名職稱：鄭祖壽  高級環境技術師兼副執行秘書 
                    李純慧  助理環境技術師 
派赴國家：美國 
出國期間：102 年 7 月 13 日至 7 月 23 日 
報告日期：102 年 10 月 16 日 

 
 



1 
 

摘要 

本次與美國環保署於 102 年 7 月 15 至 19 日於美國舊金山共同舉辦「第 3

屆國際電子廢棄物回收管理夥伴會議」，延續 101 年 10 月由我國與美國環保署

於臺灣舉辦之「國際廢電子電器暨廢資訊物品回收管理研習會」，共有來自我

國、美國、哥倫比亞、馬來西亞、日本、迦納、薩爾瓦多、泰國、印度、阿根

廷、越南、奈及利亞、巴西及印尼等國家資源回收政府部門 20 餘位代表參與，

並邀請部分州政府代表、NGO團體代表、回收認證處理業者及認證團體代表一

同參與，介紹美國聯邦管理政策、州政府電子廢棄物管理系統、回收處理業者

認證系統、費率制度及再生料推廣使用政策等議題。 

藉由本次會議分享電子廢棄物回收新政策，並說明目前正在推動的資訊物

品類綠色差別費率，宣揚我國電子廢棄物品處理成效；於 101 年研習會上，提

供許多回收管理之政策、制度及技術之經驗分享，於本次會議上，發現許多開

發中國家，像是迦納、哥倫比亞、薩爾瓦多、奈及利亞等國，皆參考我國資源

回收制度，建立該國回收制度，並研擬相關法規草案，表示我國完善的回收管

理制度成功地被各國所推崇並學習。 

建議未來持續藉由「臺美環境技術合作協定」之區域夥伴會議，分享我國

電子廢棄物管理經驗，提供各國未來推動資源回收政策之參考，以強化電子廢

棄物回收與處理技術，建立及優化我國管理制度，並提昇區域內環境管理能

力。 
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壹、目的 

出席「第 3 屆國際電子廢棄物回收管理夥伴會議」，瞭解美國電子廢棄物回

收處理體系，與各國交流電子廢棄物之管理策略與成果，包括電子電器產品綠

色設計、電子廢棄物回收與處理技術，並將我國公告應回收廢電子電器暨廢資

訊物品相關執行經驗分享予夥伴國家，促進夥伴國家間之經驗分享與技術合

作，以減少電子廢棄物之產生，推動安全與有效之回收、處理與管理方法，提

昇夥伴國家電子廢棄物回收制度，健全全球電子廢棄物之資源回收體系，並增

加我國環保政策推動成效之國際能見度。 

貳、會議過程 

為確保會議可順利進行，本次出國行程安排在抵達美國舊金山後隔日（102

年 7 月 14 日），與美國環保署國合處官員 Panah Bhalla 及第 3分署官員 Daniel T. 

Gallo 等承辦人員會面，就為期 5 天之「第 3 屆國際電子廢棄物回收管理夥伴會

議」，討論每日議程、開場和致詞內容，瞭解各項活動細項時程及其主持角色。 

本次正式會議期間為 102 年 7 月 15 至 19 日，分別於加州州政府環保局

（沙加緬度）及美國環保署第 9 分署（舊金山）舉行。會議模式主要以演講、

共同討論及小組座談等方式運作（議程詳如附錄）。以下就該會議每日情形簡要

說明： 

一、第一天：102年 07 月 15 日（於加州州政府環保局舉行） 

會議一開始即由加州環保局 Jeff Hunts、本署回收基管會鄭副執行秘書

祖壽及美國環保署 Panah Bhalla 致詞揭開序幕。當日議程包含對美國電子

廢棄物的管理政策之簡介、加州電子廢棄物管理系統與有害廢棄物管理方

式、美國與加拿大生產者延伸責任制(EPR)政策分析及加州電子廢棄物與飲

料容器費率制度比較等。另亦前往參訪 California Electronic Asset Recovery 

(CEAR)公司，瞭解該公司回收處理電子廢棄物之方式。



4 
 

圖 1、第 1 天會議情形及本署代表與加州環保局官員合影 

二、第二天：102年 07 月 16 日（於美國環保署第 9 分署舉行） 

上午的議程，先由本署代表簡報「臺灣資源回收制度」，簡介我國資源

回收系統，並說明公告應回收電子電器與資訊物品類相關回收處理政策，

包含今年度實施之綠色差別費率。接續由美國明尼蘇達州及奧勒岡州官員

分別說明其州內之電子廢棄物回收政策。 

下午，由矽谷 NGO 團體代表 Barbara Kyle 介紹美國境內電子產品回收

聯盟組織。之後由美國環保署第 3 分署代表 Daniel T. Gallo 主持座談，並

邀請美國加州、明尼蘇達州及奧勒岡州等美方官員與矽谷 NGO 團體代表

共同參加。討論議題主要著重於美國各州政策與利益團體的關係、對於電

子廢棄物的定義及有害廢棄物之認定、回收目標訂定原則及再生料的推廣

使用政策等。 
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圖 2、第 2 天會議情形 

三、第三天：102年 07 月 17 日（於美國環保署第 9 分署舉行） 

由美國環保署助理署長 Michelle DePass（專責國際合作事務部門）致

詞開場。之後由各區域夥伴分別介紹該國電子廢棄物回收政策，及從去年

國際會議結束後，各國政策推動進度，包含哥倫比亞、馬來西亞、日本、

迦納、薩爾瓦多、泰國、印度、阿根廷、越南、奈及利亞、巴西及印尼等

12 國。之後即分組針對「回收處理技術」、「認證制度」及「回收基金運

作」等議題進行分組座談。本署出席人員分別參與「回收處理技術」及

「回收基金運作」小組，除提供我國相關經驗，並協助訂定回收處理技術

面之短、中、長程執行目標。最後由各小組主持人，依序將討論結果與所

有成員說明討論。 
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圖 3、夥伴國家分享國家電子廢棄物回收情形 

四、第四天：102年 07 月 18 日（於美國環保署第 9 分署舉行） 

由美國環保署副助理署長 Lisa Feldt（專責廢棄物及緊急應變部門）致

詞開場，並介紹目前美國國家電子產品監管策略方針(NSES)。接著請美國

回收認證廠商和電子產品回收認證組織人員，介紹美國第三方認證機構和

系統運作模式，分享回收認證之經驗。另說明美國回收處理業者認證標準

R2 及 e-Stewards Standard程序之差別。之後請當地來自二手電腦捐贈組織

Computers for Classrooms、回收商 E-World Recyclers、E-Recycling of California

及 Sims Recycling Solutions等業者，一起分享目前美國加州的回收狀況及

面臨的挑戰。最後邀請兩大手機業者 Sony及 Nokia 公司代表，說明該公司

目前手機回收之策略及方法。 

下午至 E-Recycling公司及 Belmont Technology Remarketing參訪，瞭

解加州陰極射線管(CRT)螢幕回收情形，並瞭解不同型態的二手電腦回收

商運作模式。 
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圖 4、第 4 天會議情形 

五、第五天：102年 07 月 19 日（於美國環保署第 9 分署舉行） 

本署沈署長世宏蒞臨會場，與美國環保署第九分署副分署長 Alexis 

Strauss於會前見面後，會議正式開始。由 Alexis Strauss向大會介紹沈署長

後，由沈署長致詞，向與會代表分享我國整體廢棄物零廢棄管理思維，即

5R精神：包括減量(Reduction)、再使用(Reuse)、回收再利用(Recycling)、

能源回收(Energy Recovery)及國土再造(Land Reclamation)等納入政策推動方

向，以落實物質永續循環利用之最終目標。接著由日本的本多俊一博士、

奈及利亞 Miranda Amachree 及薩爾瓦多 Miguel Araujo 發表對本次會議的心

得感想。然後，由美方介紹美國「國家電子產品監管策略」，內容包括電子

物品永續藍圖相關研究、電子廢棄物及衍生物質流向追蹤及電子產品環境

評估工具(EPEAT)資訊更新。 

下午，由 Daniel T. Gallo 簡報美國對於 CRT 螢幕廢棄物之相關管理規

定，並由 Melissa Fiffer 負責報告電器處置計畫(Responsible Appliance 

Disposal)。最後由美國環保署 Panah Bhalla 與本署代表共同主持，與本次

參與之各國夥伴討論未來資訊交流之方式與內容，並藉此蒐集各國對於下

次會議的議題、活動及地區等想法，以利規劃未來計畫方向。 
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圖 5、第 5 天會議情形 
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參、會議內容 

本次會議由本署與美國環保署共同舉辦，邀請哥倫比亞、馬來西亞、日

本、迦納、薩爾瓦多、泰國、印度、阿根廷、越南、奈及利亞、巴西及印尼等

12 個夥伴國家代表參與，除瞭解美國環保署及其他州電子廢棄物回收制度與處

理技術等情形，各夥伴國家亦分享自去年參與本署舉辦之研習會議後之制度推

動現況。美方除邀請中央及部分州政府代表說明美國目前電子廢棄物回收管理

政策外，亦請回收廠商與大家分享執行內容與狀況，並安排參訪行程，瞭解業

者實際作業狀況。會議內容說明如下： 

一、美國電子廢棄物管理政策 

美國的國家體制為聯邦制度，各州地方政府之廢電子電器產品管制方

法各有差異，美國規範電子廢棄物相關責任主要傾向利用市場的力量，實

施生產者責任延伸制度，當前美國聯邦政府、各州地方政府均依據「資源

保育與回收法 (Resource Conservation and Recovery Act)」及「國家電腦回

收法」禁止廢家電的掩埋及強制對有害物質進行回收，並推動電子廢棄物

回收相關計畫；國家電腦回收法主要工作項目為讓聯邦機構設定目標與實

施綠色電子產品採購行為，以對環境友善方式管理其電子產品 (包括採

購、使用及廢棄處理)，接受協助改善其現有電子產品之使用實務，並且就

其獲得成果進行全國表揚。美國目前已有 25 個州訂有電子廢棄物回收相關

法令，主要回收項目包含電腦、監視器、電腦週邊設備、筆記型電腦、電

視機、印表機、傳真機、影印機及行動電話等電子產品，不同地區州政府

電子廢棄物管制上會有所差異。 

(一) 加州 

1. 法令摘要 

加州於 2003 年公布實施「電子廢棄物回收法(The Electronic 

Waste Recycling Act)」，目的在於建立電子廢棄物回收機制，妥善處
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置有害電子廢棄物，消費者於購買公告列管的電子產品時，需支付

一筆費用給零售商，零售商再將該筆費用繳交給主管機關，主管機

關會將這筆費用用於支付給合格的回收及處理業者，以促進電子產

品的回收處理工作。有關電子廢棄物相關回收法令沿革如下： 

(1) 2001年-陰極射線管設備處理規範 

(2) 2002年-禁止電子廢棄物併入一般廢棄物中 

(3) 2003年-電子廢棄物回收法立法 

(4) 2004年-手機回收法 

(5) 2005年-電子廢棄物回收計畫啟動 

2. 法令訂定目的 

(1) 提供回收處理系統運作之財務支援 

(2) 減少非法棄置情形 

(3) 暢通廢電視機及顯示器去化管道 

(4) 減少電子廢棄物有害物質對環境的污染 

3. 法令內容要件 

(1) 訂定費率 

(2) 由資源循環部(Department of Resources Recycling and Recovery, 

CalRecycle)負責核撥回收系統相關費用 

(3) 由毒性物質管理部(Department of Toxic Substances Control, DTSC)

負責訂定電子廢棄物回收貯存清理相關規範 

(4) 訂定電子產品有害金屬物質限制含量 

(5) 建立生產者責任、提供消費者回收資訊、產品標示、年度報告、

環境化設計、有害物質減量等機制 

4. 回收項目 

具有大於 4 英吋以上的顯示設備，即屬公告回收項目，包含： 

(1) 含陰極射線管的電視機或顯示器 
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(2) 含液晶面板的電視機或顯示器 

(3) 筆記型電腦 

(4) 電漿電視 

(5) 攜帶式影像播放產品 

5. 徵收機制 

有關加州回收處理費徵收機制內容及做法，說明如下： 

(1) 消費者於購買電子產品時支付回收處理費給零售業者。 

(2) 自 2013 年 1 月 1 日起，根據顯示設備螢幕大小不同，收取 3 美

元（4~14 英吋）、 4 美元（15 英吋~34 英吋）、5 美元（大於 35

英吋）回收處理費。 

(3) 零售業者將收取到的費用保留 3%做為行政管理費，其餘轉交給

加州公平委員會(Board of Equalization, BOE)，2012年加州約有

10,700 個零售商登記參與此回收系統。 

(4) 製造商需通知零售業者哪些項目需向消費者收費。 

加州公平委員會之費用將存入電子廢棄物回收再利用專用帳戶

(Electronic Waste Recovery and Recycling Account, EWRRA)，由加州

政府進行管理， 2012 年總徵收費用為 1 億 200 萬美元。CalRecycle

於 2012 年 7 月為減少基金結餘，訂於 2013 年 1 月起調降徵收費

率。歷年徵收費率如表 1。 

表 1、加州歷年徵收費率 

單位：美元/台 
                     年 

尺寸 2005 2006 2007 2008 2009 2010 2011 2012 2013 

4~14 英吋 6 6 6 8 8 6 6 6 3 
15 ~34 英吋 8 8 8 16 16 8 8 8 4 
大於 35英吋 10 10 10 25 25 10 10 10 5 

6. 補貼機制 

由 CalRecycle 審查回收處理業者資格，另由 DTSC負責查核回



12 
 

收處理業者是否符合環保規範，截至 2013 年，已登記之回收業者約

有 550 家，已登記之處理業者約有 50 家，顯示透過「電子廢棄物回

收法」及補貼制度已促進州內回收處理業者參與回收工作，回收處

理業者型態包含非營利組織、地方政府、傳統電子廢棄物回收業者

等，回收處理業者也帶來其它環境效益，回收處理業者不僅處理公

告回收項目外，也另外回收處理其它非公告回收之電子廢棄物。 

目前 CalRecycle 核定之回收處理補貼費為 0.39 美元/磅（處理

費：0.23 美元，回收費：0.16 美元）。統計自 2005 年起迄今，共已

補貼 6 億 1.300 萬美元，相當於回收處理 14 億 6,000 萬磅的電子廢

棄物。CalRecycle 並表示每年約有 1%~12%的申請補貼金額會被拒

絕，主要原因為不符合相關規定及文件資料不一致。歷年補貼費率

如表 2。 

表 2、加州歷年補貼費率 

單位：美元/磅 
              年 
補貼費 2005 2006 2007 2008 2009 2010 2011 2012 2013 

回收補貼費 0.171 0.167 0.148 0.166 0.144 0.153 0.152 0.160 0.160 

處理補貼費 0.252 0.215 0.21 0.228 0.187 0.181 0.192 0.230 0.230 

合計 0.423 0.382 0.358 0.394 0.331 0.334 0.344 0.390 0.390 

7. 年度淨成本報告 

回收處理業者每年 3 月以前應提交前一度的年度淨成本報告，

以供 CalRecycle 做為費率調整之參考，並以所有業者平均淨成本做

為基礎，CalRecycle 預計將於 2014 年 7 月檢討調整補貼費率。 

8. 防止詐領補貼費用機制 

CalRecycle 和 DTSC密切合作確保廢棄物處理符合相關規範，

同時並與司法部門合作調查回收處理業者詐領補貼費行為及其有權

力拒絕補貼申請之案件，回收處理業者也需要提出電子廢棄物回收
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記錄，證明該電子廢棄物是來自加州地區，防止詐領補貼費之情

事。 

9. 執行之挑戰 

(1) CalRecycle 需確保補貼申請文件內有關廢物品來源、收集、運

輸及處理等資料皆符合要求，並核撥補貼費，避免業者在數據

中做假帳。 

(2) 必須防止回收處理程序中非法處置電子廢棄物，卻領取補貼費

情形。 

(3) 回收系統應考量到回收後電子產品的再使用及再販售情形，此

種情形應不予以補貼。 

(4) CRT玻璃的去化管道 

統計 2010 年 CRT玻璃約 20%送往墨西哥，26.7%送往亞歷

桑納州，10%送往俄亥俄州，43.3%貯存中，然而 CRT 顯示器

市場越趨縮減，將廢棄的 CRT 玻璃再利用做為新的 CRT 玻璃

原料，需求有限，目前已知印度尚有一家 CRT 玻璃製造廠，另

北美有三個大型的冶煉廠可將 CRT 玻璃做為冶煉的原料，但有

需求量少及成本較高之問題，其它 CRT 玻璃再利用技術仍在持

續開發中。因此 CRT 玻璃去化管道，將是近期需積極處理的。 

(5) 針對非 CRT 電子設備處理上，也有須面臨的挑戰，包含廢液

晶再利用市場、稀土金屬的回收、CCFL燈管及 LED 的處置等

問題。 
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圖 6、加州電子廢棄物回收處理體系架構圖 

(二) 明尼蘇達州 

明尼蘇達州於 2007 年 5 月頒布「電子產品回收法」，監督單位主

要為稅務局及污染控制局。該法令係為管理電子廢棄物處理成本及監

控電子廢棄物數量，法令規範電子產品生產者需回收自行生產之產

品，透過收集管理將電子廢棄物生命週期發揮最大效用，將可再利用

之資源，利用回收技術分離並再利用，降低對環境危害。該法令所涵

蓋的電子產品包含「影片播放裝置（電視、電腦螢幕及筆記型電

腦）」、「電腦及其周邊設備」、「印表機」、「傳真機」、「DVD 播放器」

及「錄放影機」等。 

明尼蘇達州政府透過「電子產品回收法」建立對於電子產品回收

之管理體系，除規範回收目標、訂定回收清除處理費制度、亦有回收

業、處理業登記及申報制度。在回收目標部分，即特別要求影片播放

裝置的製造業者需回收其銷售產品重量的 80％以上。此外，該法令另
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發展「回收額度(recycling credit)」制度，當製造業者回收量多於其應

負的義務時，即會產生回收額度(credit)。該法令要求製造業者在計畫

推行的第 1 年購買 2 倍的額度，第 2 年後可抵換，惟 1 年可抵換的上

限不得超過當年應回收量的 25%。 

地方政府、零售商及品牌業者所提供的回收管道為明尼蘇達州民

眾回收電子廢棄物的主要途徑。除了地方政府提供的多種回收方式，

經銷販賣業者（例如 Best Buy, Office Depot及 Staples）亦提供消費者

有關廢棄電子產品的回收服務。自 2011 年秋天開始，Best Buy公司在

州內的 28 家商店無償收受電子廢棄物。此外，電子產品品牌業者也提

供了回收服務，許多製造商皆有逆向回收專案，依品牌可分為無償運

送及付費運送等方式。而對於大都市以外的區域，該法令另提供誘

因，促進郊區回收工作。 

目前明尼蘇達州合法登記之資源回收處理業者數量已趨穩定，其

中有 3 家處理廠符合 e-Stewards認證標準，另有 4 家處理廠已取得 R2

認證。 

(三) 奧勒岡州 

奧勒岡州於 2007 年 6 月實施「電子電器設備回收法」，以管理回

收之電子電器設備之流向，規範生產電子電器設備之廠家應提供免費

及便利之回收服務，製造商應於產品出售或是進口時，需註冊該產

品，並參與國家回收計畫或製造商共同經營之回收計畫。 

奧勒岡州政府於 2010 年修訂「電子電器設備回收法」，改用重量

計算回收數量，所有電視機製造商將以重量進行回報回收統計成果，

再根據市場占比領取補貼，另於 2011 年將印表機及主機外殼 (包含鍵

盤、滑鼠及連接線)納入應回收項目中，將於 2015 年 1 月開始實施。 

該法令規定電子電器設備回收計畫必須提供總回收數據給所有參

與之業者，以激勵其他廠商提昇回收率，且須定期宣傳以促進奧勒岡
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州整體回收情形。此外，應建立回收網站，供家庭及小型非營利組織

進行回收。 

每個回收計畫皆須確認參與該回收網絡的業者都同意也願意遵守

同一個回收標準和規範，並確保每項回收設備都是從最原始的回收商

手中經由單一管道進入後端處理的。 

奧勒岡州於 2012 年設定全州電子廢棄物回收目標為 2,750 萬磅，

每人平均回收 7.1磅，依據歷年數據顯示，每年可回收將近 2,600 萬磅

電子電器設備。在奧勒岡州凡是經由環境品質部門(Department of 

Environmental Quality, DEQ)核可的回收業者，都應設置至少一個以上

合法設置的回收據點，目前所有參與回收工作的製造商和回收業者皆

已建立起穩定的基礎回收設施，總計該州的電子廢棄物回收點已超過

220個，包含公共及私人回收轉運站、檢修中心、商店及零售販賣店

面等，電子廢棄物回收廠商互有合作回收計畫者，則超過 160 家。

DEQ 主要的任務包括下列各項： 

1. 製造商註冊登記 

2. 每月定期出版合法登記之製造商名冊 

3. 決定製造商的競爭市場及登記費用 

4. 回收設備的觀察和測試 

5. 訂定每年回收目標 

6. 收集各州徵收和補貼費資料 

7. 持續修訂回收計畫和報告 

8. 提供製造商、零售商和公眾回收資訊的諮詢 

9. 提供協助或參與政府及其他回收相關工作計畫 

二、與會各國制度現況 

(一) 哥倫比亞 

目前哥倫比亞境內共有 8 家公司正式獲得電子廢棄物拆解許可，
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其中 3 家具有多年經驗並且與回收業者合資，並且持續有新的公司有

興趣加入此市場。另有 10 家公司正式取得收集與貯存電子廢棄物之許

可。目前正規回收管道之電腦回收量約 20%（相對於總產生量），非

正規單位收集效率高，約可收集超過 50%的電腦。 

現行哥倫比亞電子廢棄物管理的法規概要，包含以下內容： 

1. 政策的整體目標與要求 

2. 政策涵蓋之設備類型 

3. 規範的活動類型（收集、拆解、整修等）、非正規的行為 

4. 生產廠商、回收業者、消費者的角色與責任 

5. 各式機構及主管機關之責任 

6. 與非電子廢棄物管理政策的關聯。 

哥倫比亞回收系統之責任歸屬如圖 7。該國政府將會以電子產品

生產廠商所呈交之年度報告進行回收目標追蹤作業，並依其執行管理

作為決定是否接受、核可或駁回，或是針對部分計畫加入特定應履行

之義務項目。 

 

 

 

 

 

 

 

 

 

 

 

圖 7、哥倫比亞回收系統 
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哥倫比亞的回收計畫(ECOCOMPUTO)自 2012 年 1 月 1 日開始運

作，目前有 47 家公司參與，包含製造廠商、進口廠商、批發廠商及地

區組裝廠商，市場占有率約 51%。該國在電子廢棄物管理上，未來將

面臨的挑戰及目標如下： 

1. 法規施行 

2. 機構一致性與跨領域主題 

3. 回收基礎架構：評估、最終處置 

4. WEEE 回收技術標準 

5. WEEE 特定部分的回收解決方案：當地沒有 CRT 映像管玻璃與

BFR 塑膠的解決方案 

6. 非正規體系的納入 

7. 提升最終使用者的認知 

8. 檢核程序（監督與控制） 

9. 「區域化」與跨國際行動（WEEE 的進口及出口） 

(二) 馬來西亞 

馬來西亞 2005 年制定「環境品質條例 (Environmental Quality 

(Scheduled Wastes) Regulations)」，規範的廢棄物法令包含 SW 

(Scheduled Wastes) 103、109 及 110： 

1. SW103：廢棄電池，含有鎘、鎳、汞、鋰 

2. SW109：含汞及其化合物的廢棄物 

3. SW110：規範電子廢棄物應處理部分 

電子廢棄物如包含鉛、汞、印刷電路板、石棉及氟氯碳化物等危

險物質，會對人體健康與環境造成威脅，因電子設備於全球廣泛被使

用，電子廢棄物量快速成長，而電子廢棄物中含有價金屬 (valuable 

material)，可被開發作為次級資源，以節省能源，減少溫室氣體的排

放。目前馬來西亞電子廢棄物回收處理業者共有 146 家，每月的處理
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量超過 2 萬 4,000 公噸，中、小型業者係以物理性或手工方式分離電

子廢棄物以進行後續處理，具有完善回收處理設備有 18 家，提煉有價

金屬或珍貴金屬，以進行販售或再利用。 

馬來西亞回收處理的電子廢棄物包含映像管電視機、平面顯示機

型電視機、電冰箱、洗衣機、冷氣機、桌上型個人電腦、筆記型電

腦、印表機、行動電話、DVD 播放機、VCD 播放器、電池充電器、

行動電話電池、滑鼠及鍵盤等。 

馬來西亞在管理電子廢棄物上，面臨「在環境無害的狀況下建立

回收處理家戶電子廢棄物的管理能力」、「家戶電子廢棄物的收集、分

離以及運送作業」、「家戶電子廢棄物的丟棄或回收處理費用」、「立法

與政策」及「電子廢棄物的跨國轉移」等多項考驗，希望以環境無害

的方式回收處理家戶電子廢棄物、防範非法的電子廢棄物進出口等策

略，以達到重量測量回收廢棄物的百分率，提昇全國資源回收再利

用，建立永續管理系統。而與電子廢棄物回收處理相關者有主管機

關、生產廠商/進口廠商、經銷商及回收處理業者，主要任務如下： 

1. 生產廠商/進口廠商：建立法令及政策、於地方推動層級建立收集系

統、監督回收處理目標 

2. 經銷商：建立廢棄物回收系統與設立回收點、建立回收處理設備、

符合回收處理目標 

3. 回收業者：參與回收處理系統 

4. 主管機關：回收處理家戶電子廢棄物 

目前馬來西亞由 Japan International Cooperation Agency(JICA)在檳

城島資助一項電子廢棄物回收計畫「家戶電子廢棄物的收集、分離以

及運送以進行廢棄物回收處理」，希望發展一套合適且有效率的家戶電

子廢棄物回收處理系統，期望此計畫能做為馬來西亞全國回收處理電

子廢棄物的典範，協助環境部找出合適之電子廢棄物回收處理政策。 
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(三) 日本 

日本於 2012 年 8 月 10 日頒布「小型家電產品促進循環再利用

法」，並於 2013 年 4 月 1 日生效，主要是將可再使用之小型家電產品

回收，於二手市場中販售，且將可再利用之物料資源回收再利用，如

金屬部分，以降低環境負荷量。大部分的小型家電產品皆被當作廢棄

物回收，而「小型家電產品促進循環再利用法」規定製造商應負起責

任，回收可再利用的資源，該法令規定應回收項目包含手機、數位相

機、攝影機、微波爐、吸塵器及電子鍋等，地方政府依據事業固體廢

棄物回收處理模式收集小型家電廢棄物。目前日本正試著推出更多可

於二手市場中販售之電子產品，以促進廢棄物有效地再使用，達到產

品生命終期階段，並進行妥善之後續處理。 

(四) 迦納 

1974 年迦納成立環境保護議會 (Environmental Protection 

Council)，針對環境議題對政府提出建議，之後於 1994 年依據環保署

法 490 號法案(Environmental Protection Agency Act) (Act 490) 轉型成為

環境保護署 (Environmental Protection Agency,  EPA)，並具有實質的公

權力。 

2009 年迦納產生 28 萬公噸老舊電子設備，其中維修占大多數，

比例為 57 %、非正式回收收集占 34 %、儲存占 8 %，只有 1 %較妥善

回收收集，預估電子廢棄物回收收集業者及相關人員約 12 萬 1,800 人

至 20 萬 1,600 人，占都會人口的 1.04 至 1.72 %、占迦納總人口數的 

0.50 至 0.82 %。另估計非正規電子廢棄物回收處理單位對國家經濟的

非直接貢獻約 1.05 至 2.68 億美元，然而非正規的電子廢棄物相關工作

人員均非常貧窮，例如收集人員每月賺得 70 至 140 美元、翻修人員

190至 250 美元，而回收人員則是每月 175 至 285 美元。 

於 2012 年 12 月，電子廢棄物控制與管理法案草案 (Draft Bill on 
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Control and Management of E-waste) 重新獲得重視，此法案包含整體有

害廢棄物的控制與管理，該法案禁止 CRT 及 CRT 玻璃的進口，且電

子設備的製造廠或進口業者被要求向迦納 EPA註冊，並依進口至本國

或在本國製造的電子設備支付電子廢棄物處理費用。這些費用將會用

於「電子廢棄物回收處理設備的建置與維護」、「贊助電子廢棄物控制

及管理方法的研究」、「研究電子廢棄物回收處理政策與技術」、「出版

電子廢棄物相關報告」、「教育大眾安全的電子廢棄物丟置方式及電子

廢棄物的負面效應」、「提供回收處理電子廢棄物的獎勵」等工作，基

金來源包含「徵收之費用」、「其他合法投入資金」、「國家議會所核可

之資金」，並由環境保護署 (Environmental Protection Agency)、傳播部 

(Ministry of Communications)、能源部 (Ministry of Energy)、環境部 

(Ministry of Environment)、健康部 (Ministry of Health)、地方政府部 

(Ministry of Local Government)、總稽核與會計部門 (The Controller and 

Accountant-General’s Department) 等 7 個單位各派一位成員組成信託委

員會 (Board of Trustees)，一同管理基金。另外，地方主管機關必須輔

導進口廠商、製造業者、批發業者、代理廠商、經銷廠商或維修廠商

進行回收分類，並設立回收點，監督所收集之電子廢棄物運送至指定

地點，以符合電子廢棄物處理程序。 

目前迦納推動電子廢棄物管理方向，包括推動雙邊合作計畫 (The 

Best of two Worlds (Bo2W) Project)，建立埃及與迦納兩國電子廢棄物

無害化的收集、回收及再利用系統，以及永續回收再利用工業 

(Sustainable Recycling Industries, SRI)。 

(五) 薩爾瓦多 

薩爾瓦多電子廢棄物管理概況，2009 年：二手電腦設備維修與翻

修中心開始營運；2011 年：電腦行動夥伴 (Partnership for Action on 

Computing Equipment, PACE) 評估薩爾瓦多電腦設備二手及淘汰的狀
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況；2012 年：發展國家回收處理電子廢棄物策略架構；2013 年：準備

提出 PACE 先導型計畫，並正式啟動 3 項由私人公司贊助的 WEEE回

收宣傳活動，另有 3 個電子廢棄物處理設施正在建置中。 

薩爾瓦多目前執行規劃及未來推動目標： 

(1) 建立良好的電子廢棄物回收制度基礎 

(2) 促進推動電子廢棄物回收策略架構 

(3) 執行先導型計畫或活動，包含維修及翻新計算設備中心 (Center 

for used computing equipment)  

(4) 推動持續性的回收行動，以收集資訊，並提昇回收電子廢棄物之

認知 

(5) 規劃整合性廢棄物管理法律及 WEEE條例 

(6) 學習臺灣、哥倫比亞及哥斯大黎加等先進國家電子廢棄物成功經

驗 

(六) 泰國 

由污染控制部 (Pollution Control Department, PCD)、產業工作部 

(Department of Industrial Works, DIW)及地方政府 (Local Governments, 

LG)共同合作執行電子廢棄物管理，電子廢棄物來源為： 

1. 工業（不符合規格之產品或製造產品所產生之碎料） 

2. 家戶、商業、服務業（丟棄的/故障的電機與電子設備） 

3. 進口（非法進口） 

根據泰國 PCD 統計，至 2010 年為止，二手商店約有 9,000 家，

至 2011 年大約有 34 萬 2,000 公噸或超過 1,500 萬件的電子廢棄物，正

規的電子廢棄物回收拆解工廠約有 41 家。目前根據 PCD 2012 年統

計，泰國家用廢棄物回收處理途徑有 51.3%銷售至二手商店。 

泰國雖無專責法令規範，但泰國政府單位頒布國家電子廢棄物整

合管理策略 (National Integrated E-waste Management Strategy)，第二階
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段實施期間為 2012 至 2016 年，希望達到「建立電子廢棄物收集系

統」、「推廣綠色設計」、「推廣環境無害拆解及回收工廠」、「提昇大眾

電子廢棄物回收的知識」及「保護國家免於成為垃圾場」等目的，規

劃以下 6 項策略： 

1. 策略一：加強進口及出口之管控 

2. 策略二：推廣環境友善電子產品並首先聚焦於政府公共採購 

3. 策略三：建立電子廢棄物回收處理資料庫 

4. 策略四：推動地方政府執行電子廢棄物分類、收集、貯存及運輸等

作業 

5. 策略五：強化廢棄物拆解及回收設施 

6. 策略六：提昇大眾對電子廢棄物回收制度之知識 

另泰國未來將執行之工作內容，如以下 10 項： 

1. 以國家作為電子廢棄物回收單一窗口 

2. 推動電子產品生產商及進口商之廠商登記作業 

3. 越境轉移管控培訓 

4. 拓展政府公共採購標準 

5. 推廣綠色環保產品之減稅及獎勵措施，提高大眾綠色採購意識 

6. 產品標準及認證 

7. 制定法律規範產品回收費率及生產者延伸責任 

8. 地方政府建立回收處理容量 

9. 增加政府與民眾溝通管道 

10. 推動公部門及民間機關之電子廢棄物收集、運輸、拆解、回收及

處理等計畫 

 

(七) 印度 

印度中央污染控制委員會(Central Pollution Control Board, CPCB)
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初步估計至 2012 年為止，全國的電子廢棄物超過 80 萬公噸，其中有

10 個省所產生的電子廢棄物占全國總量 70 %，以孟買 (Mumbai) 為最

多，而根據印度總審計署 (Comptroller and Auditor-General, CAG)之報

告，印度每年產生超過 720 萬噸的工業危險廢棄物、40 萬噸的電子廢

棄物、150萬噸的塑膠廢棄物、170 萬噸的醫療廢棄物及 4,800 萬噸的

一般廢棄物，電子廢棄物主要來源為政府機關、公眾部門與私人機

關，占電子廢棄物總量的 70 %，個人或家戶的產生量占 15 %，其他

15 %則由其他電子產品廠商產出。電子廢棄物種類以電視機占大多

數，約為印度整體電子廢棄物種類的 68 %，接著為桌上型電腦或伺服

器，占 27 %，進口電子廢棄物及行動電話則各占 2％及 1 %。雖然已

有 23 個廠商向政府註冊登記為電子廢棄物回收處理或前置處理業者，

但整體的回收流向仍無固定組織專責管理。 

上述這些統計資料彰顯出印度等發展中國家對於處理電子廢棄物

問題的急迫性，其電子廢棄物的收集、管理及回收處理等程序均需有

適當規範，若持續讓非合法組織進行回收處理工作，將可能增加對於

環境的傷害與人類健康問題。 

印度電子產業市場成長快速，且能支付消費性產品的中產階級人

口亦快速增加，因此每年產生大量的電子廢棄物，又印度為全球最大

的廢棄物進口國之一，每年進口約 5 萬公噸的電子廢棄物。印度超過

90 %國內產生的電子廢棄物，最終於非合法業者進行回收處理與處

置。這些業者主要座落於大大小小都會區中的城市貧民窟，回收處理

工作均由無專業技能的員工，在沒有手套或面罩等防護裝備下，用最

基本的方式處理以降低成本，且常僱用童工以剪線鉗分離電路板上的

元件，而電路板上的金與白金則利用硝酸來進行移除，據估計印度家

電所使用的電路板約有一半在莫拉達巴德 (Moradabad)進行回收處理，

這些員工均身處危險的作業環境，因此，透過政府部門制定嚴格處理
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電子廢棄物的規範，是必須的管理手段。 

印度電子廢棄物（管理與處理）規範 (E-waste (management and 

handling) rules) 自 2012 年 5 月 1 日起生效，將生產者延伸責任 

(Extended Producer Responsibility, EPR) 概念納入此規範中，讓生產者

對產品整個生命週期負責，尤其是在回收處理再利用方面，負責執行

此規範的是污染控制委員會 (State Pollution Control Boards, SPCB)。此

規範共有 6 個章節，分別說明法令適用範圍、生產廠商的責任、處理

業者申請、註冊及許可程序、電子廢棄物貯存的程序、製造電機及電

子設備時應減少對危險物質的使用等內容。此外，資訊科技製造業協

會 (Manufacturers Association for information Technology, MAIT) 已開始

執行一項為期 4 年（自 2010 年至 2014 年）的計畫，該計畫在非正式

及正式回收處理業者間建立連結，並設計回收處理中心，讓電子廢棄

物的處理通路化，目前含德里 (Delhi)、加爾各答 (Kolkata)、浦那 

(Pune)和班加羅爾 (Bengaluru )等 4 座城市已經同意參與此計畫，且印

度的電子廢棄物問題，因產業界投入培訓相關處理技術人員，並且使

用合適的回收處理技術，期望得以早日解決該國電子廢棄物的問題。 

(八) 阿根廷 

阿根廷電子廢棄物的總量每年估計有 12 萬公噸，約每人每年 2 公

斤。2006 年電腦產量約有 490 萬組，並有 360 萬組被丟棄；至 2010

年，電腦產量躍升至 1,160萬組，被廢棄電腦的數量正逐年增加中。 

行動電話與電池方面，阿根廷每人每年可消耗 10 組的電池，若以

平均重量 10 公克計算，總電池量達到每年 4,000 公噸，行動電話總數

量達 3,250萬支，並有超過 5,000 萬組有效的行動電話門號，此數字已

經超過阿根廷人口總數。因此，預估未來被丟棄的行動電話將會大幅

的成長。 

阿根廷電子廢棄物的管理架構尚在國會討論中，因在憲法第 41 條
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的規定下，對於電子廢棄物回收處理管理的「國家環境保護最低標準

法草案 (Draft National Law on Minimum Standards for Environmental 

Protection)」無法於國會上達成共識，目前正透過國家環境保護局及永

續發展局專案計畫進行電子廢棄物回收處理相關作為。 

(九) 越南 

越南電子廢棄物負責單位為天然資源與環境部的環境管理署污染

控制部門、工業與貿易部、財政部海關部門、警察部的環境警察、建

設部及地方主管機關等公部門，而「環境保護法」於 2005 年通過並公

告，此法目前正進行修改，預計於 2014 年頒布新的法令，而新法令將

會有一條法令規定回收處理的做法。 

越南目前正積極發展電子產業，現處於技術輸入、組裝電子元件

的起步階段。依河內科技大學於 2009 年所進行的 1 項研究顯示，現有

50 家廠商生產及組裝電子元件，估計至 2020 年將會增加至 120 至 150

家。電子產業產值現在約占越南總體產業產值的 5%，年營收約為 30

億元。然而，營收的 95%大部分歸外國投資公司所有。據估計，2012

年電子產品的營收超過 40 億元。電子設備需求的供需讓越南電子產業

市場快速發展，然而電子廢棄物亦同步增加，依據當地天然資源與環

境部的報告，電子廢棄物的數量每年約為 55.4 公噸，其中有 8%屬於

有害廢棄物 (Hazardous Waste)。 

至 2012 年 10 月止，已有 53 家公司通過越南環境管理署審核而獲

得處理有害廢棄物 (Hazardous Waste)之執照，其中 15 家公司已進行處

理電子廢棄物，每日處理量從 0.3到 2.5 公噸不等，處理技術包含：拆

解、碎解、廢料回收（金屬、塑膠）以及焚化等。 

目前越南環境管理署正在研發處理電子廢棄物技術的評估標準，

未來除了持續修改環境保護法外，預計將制定電子廢棄物回收處理法

令及造成環境污染賠償費用之法令。 
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(十) 奈及利亞 

聯邦環境部 (Federal Ministry of Environment) 下的機關，國家環境

標準與法令執行署 (National Environmental Standards and Regulations 

Enforcement Agency, NESREA)負責執行所有奈及利亞的環境法令，任

務包含檢視現有及制定新的國家環境法令與規範，並執行所有奈及利

亞簽署的多邊環境協議、協定、條約與公約，包含巴塞爾公約 (Basel 

Convention)，相對於其他機構，NESREA有權力可以禁止使用破壞環

境的設備或科技，希望給所有奈及利亞人民更為乾淨與健康的環境，

並啟發個人及群體建設一個有環境意識的社會，以達成奈及利亞永續

發展的責任。 

關於奈及利亞電子廢棄物控制的國家法律及規範，簡述如下： 

1. 2004 年有害廢棄物（特別犯罪規定）法案 HI 條例 (Harmful Waste 

(Special Criminal Provisions) Act Cap HI) 

2. 2009 年國家環境（衛生與廢棄物控制）規範 (The National 

Environmental (Sanitation and Waste Control) Regulation) 

3. UEEE 進口業者指南 (Guide for Importers of UEEE) 

4. 2011 年國家環境（電機電子部門）規範 SI第 23 號 (The National 

Environmental (Electrical Electronic Sector) Regulations SI No. 23) 

目前奈及利亞進口的電子廢棄物中，約 25 %為二手電子產品，其

他 75 %為垃圾或不堪用之產品，最終皆被燒毀或隨意丟棄。根據

2005 年巴賽爾行動網路 (Basel Action Network) 與奈及利亞 BCC合作

研究奈及利亞每年透過 Lagos 港口進口約 50 萬套二手電腦，此數據在

政府進行監督及執行奈及利亞二手 EEE 進口後，大幅下降。 

奈及利亞目前沒有任何電子廢棄物收集中心，其大多時候係與其

他廢棄物一起被丟棄，更有許多被堆積在辦公室及家中，極待回收設

施的建立。奈及利亞回收處理作業，目前由非政府部門執行，但仍缺
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乏電子廢棄物管理及環境無害化等相關知識。 

在國家的執行層級，NESREA與奈及利亞海關及國家有毒廢棄物

丟棄監督委員會成員合作，處理管控非法電子廢棄物運送之事宜；在

國際執行層級，奈及利亞正與國際組織合作，監控電子廢棄物流向及

跨國移送之事宜。目前奈及利亞生產者延伸責任(EPR)施行細則草案已

於近期被提出，包含有害廢棄物範圍的法律項目，該草案的生產者定

義為進口業者、製造廠商、生產廠商及組裝廠商，在特殊情況下，「生

產者」包含「以自有品牌製造與銷售產品」、「進口或銷售由其他製造

者所生產的產品」、「以自有品牌進口或銷售由其他供應商所生產的產

品」、「進口電機電子設備之廠商」及「出口電機電子設備之廠商，或

代理來自製造廠的電機電子設備」。此草案規範內容亦包含「電機及電

子設備的辨識」、「生產者註冊與參與的條件」、「WEEE 回收的國家標

準（以臺灣相關法令、E-stewards 及 R2 為制訂認證程序之參考範

本）」、「產品辨識與標示」等。 

奈及利亞現行 WEEE 管理狀況所獲得的經驗，促使 NESREA對非正

式部門進行訓練，包含二手電子產品進口業者與處理業者技術能力以

及認知，未來推行目標包含「改善目前二手電子產品的資料蒐集」、

「建立示範性 WEEE 回收設施」、「透過第三方及公私機關之合作，建

立並實行電子註冊系統」、「與 OEM合作建立回收收集中心」。奈利亞

政府與 NESREA 感謝臺灣與美國環保署協助提供電子廢棄物管理之知

識，使他們不論在政策或是法律架構上均有明確的進展，未來將透過

此會議持續獲取經驗，以增進改善國家相關策略。 

(十一) 巴西 

巴西身為全球第 6 大經濟體、第 3 大電腦市場，每年生產 1,400

萬臺電腦、6,100 萬支行動電話，廢棄物量每年成長 7 至 10 %，電子

廢棄物每年產生超過 90 萬公噸。因此，急需改善固體廢棄物收集、修
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繕及回收處理等系統，並找尋合適的最終處置場地。  

巴西的國家固體廢棄物政策有 2010 年第 12.305 號法律「國家固

體廢棄物政策 (National Solid Waste Policy)」及 2010 年第 7.404 號法

令，而電子廢棄物政策亦包含在其中，推動電子廢棄物回收處理政策

需要製造廠商、進口業者、代理商與經銷商一同規劃並實施電子廢棄

物回收系統，使消費者可將毀壞或欲棄置之電子產品，送至回收收集

地點，進行後續回收處理作業。 

巴西 WEEE 回收系統的運作係以逆向回收的方式，「消費者」需

將廢棄的物品送回代理商或經銷商手上；「代理商或經銷商」需將從消

費者收到之廢物品，送回生產者或進口業者手上；而「生產者或進口

業者」則需提供一個合適且對環境無害之回收處理方式或處置地點。

但需面對「孤兒」電子廢棄物回收處理之責任與資金、有害廢棄物、

共同責任、消費者行為、廢棄物再利用、回收技術的創新發展及轉移

等問題之挑戰。因此，規劃後續 5 年內需完成「在人口超過 8 萬人的

市區推動 100% 回收再利用系統」、「推動市區每 2 萬 5,000 人之區域，

設置一個回收地點」、「可回收收集電子產品重量 17% 的廢棄物」及

「修訂現行法規」等目標。 

巴西目前推廣環境友善 (Eco-friendly) 的電子產品，相關策略及主

要目標說明如下： 

1. 整合政府、大學或研究中心及產業界之資訊與技術，以推廣電子領

域(electronics sector) 的永續性。 

2. 推廣電子產品以符合國家及國際環境法令、標準及其他相關要求進

行設計及回收處理方式（環保設計、清潔生產及回收 (eco-design, 

cleaner production and recycling)） 。 

3. 創造必要的基礎建設以發展具環境意識的技術，以滿足國人對於永

續科技的需求（創新、認證與管理）。 
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4. 支持與電子產品生命週期有關的社會企業發展、創造工作機會、收

入與社會參與。 

(十二) 印尼 

目前正研擬電子廢棄物回收處理專責法令，希望 2014 年能夠完成

制定新的電子廢棄物回收處理規範，並規劃讓環境部門 (Ministry of 

Environment)可利用錄影監視設備監控電子廢棄物從回收階段至處理

階段之整體流程，以達妥善管理之效。 

三、分組討論議題 

運作模式係請各國代表提出自己希望深入討論的議題，利用投票表決

選出關切度最高之主題進行分組討論，包括「回收認證制度」、「回收基金

之建立」及「廢棄物處理技術」。 

(一) 回收認證制度： 

我國環保署參與「回收認證制度」小組討論，並提供我國相關經

驗，協助各區域夥伴訂定未來執行目標和管理制度方面希望加強了解

之項目。討論主題包含以下幾項： 

1. 認證系統應為自願性 

2. 證照分為強制性和自願性 

3. 中、小型回收處理業者、非正規回收處理業者 

4. R2認證團體的角色 

5. 希望補強自己國家內之不足之處 

6. 官方介入的執行效果 

(二) 回收基金之建立： 

討論主題包含以下幾項： 

1. 基金組織規模：國家組織／地方組織／私營部門 

2. 基金管理責任歸屬 
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3. 組織成本－內需／外部 

4. 回收市場的自給自足、自由市場的運作 

5. 消費者、回收商及政府的角色 

6. 進口商與製造商的角色 

7. 台灣案例分享：責任業者制度與費率審議委員會 

(三) 回收處理技術： 

目前各區域夥伴國家之回收處理制度和技術仍有大幅差距，美方

建議透過夥伴會議，訂定目標期程並交流技術資訊，以掌握各國發展

狀況，提昇電子廢棄物處理技術。本小組討論重點如下： 

1. 討論主題： 

(1) 目前開發中國家最迫切需要的處理技術 

(2) 目前各區域夥伴國能提供的技術和方向 

(3) 其他尋求技術的管道及可行性評估 

(4) 區域夥伴共同研發創新技術 

2. 訂定長期策略和短期目標： 

(1) 長期策略 

a. 建立 IEMN 管理策略和工作方向 

b. 提供開發中國家處理技術及法令架構之指導 

c. 建立區域夥伴溝通平台 

(2) 短期目標 

a. 研發 LCD 液晶面板處理技術 

b. 研發 CRT 玻璃處理技術及去化管道 

c. 尋求具技術國之專家協助 
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圖 8、座談討論情形 

四、第三方認證團體經驗分享 

美國回收認證廠商和電子產品回收認證組織人員介紹 R2 及 E-Stewards

認證程序，並說明美國第三方認證機構運作模式、企業通過認證準則、認

證程序、法律及職業安全與健康部門 (Occupational Safety and Health 

Administration, OSHA) 管理標準之關聯等議題。 

(一) Responsible Recycling (R2)  

美國環保署於 2008 年建立了 R2 回收規範認證系統，主要規範業

者或廠商回收、再生及出口電子廢棄物至國外之作業，減少電子廢棄

物中的有毒廢棄物，對接收中的發展中國家和地區，造成環境影響。 

R2主要規範回收業者或廠商在回收及出口電子廢棄物時對環境造

成之影響，是一個自願性的認證規範，2009 年 7 月 27 日，美國宣布

由第三方認證機構對符合 R2 標準之回收業者或廠商進行審核並進行

監督。 

R2規範回收業者或企業具體做法如下： 

1. 回收業者或廠商需要具備一套管理系統，管理電子廢棄物處理過程
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中對環境、人員安全性、公共空間及產業鏈下游，甚至最末端處理

之作業。 

2. 擬定電子廢棄物再生或材料再利用策略。 

3. 回收業者或廠商須遵守國內及國外相關法規。 

4. 降低回收業者或廠商在回收過程中之廢棄物溢散情形。 

5. 規範只能將電子廢棄物出口至願意接受之國家，且對方具有處理設

備可處理該電子廢棄物。 

6. 規範物質及材料，包含多氯聯苯 (Polychlorinated biphenyls, 

PCBs)、含汞材料、CRT 玻璃、電路板、電池。 

7. 有毒（害）物質不得以焚化或掩埋方式處理。 

8. 回收業者或廠商需瞭解並調查產業鏈下游回收再利用之程序及作業

內容，以管控廢棄物回收及處理行為之適當性。 

9. 回收業者或廠商須負責管理廢棄物再生及再利用程序與後續作業內

容。 

10. 電子廢棄物中之私人資料，回收業者或廠商須保證已銷毀。 

11. 回收業者或廠商須瞭解電子廢棄物流向，包含貯存及運輸，並對於

回收處理設備之潛在風險購置保險，且制定公司金融風險管控機制

及關廠程序作業計畫。 

(二) E-Stewards  

2010 年由美國環境活動團體「巴塞爾行動網絡 (Basel Action 

Network, BAN)」所建立，主要規範電子產品的循環利用企業，但也適

用於生產、銷售電子產品企業的循環利用方法。 

E-Stewards標準係根據巴塞爾公約規定，因發展中國家尚不具處

理電子廢棄物有毒物質之能力，故禁止出口電子廢棄物至該國，另將

ISO 14001 納入其中，要求電子廢棄物再利用廠商建立全面管理作業

系統。 
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E-Stewards包含以下內容： 

1. 應符合 ISO 14001 規範。 

2. 應符合 OHSAS 18001 規範，且電子廢棄物回收業者或廠商，需將環

境管理規劃納入考量。 

3. 應符合 Social Accountability 8000 (SA 8000) 規範。 

4. 應符合電子產品再利用工業行為規範，包含： 

(1) 以國際標準定義危險電子廢棄物。 

(2) 嚴格管制危險電子廢棄物之出口，且禁止將其出口至發展中國

家，並符合巴塞爾公約及其修正條約。 

(3) 管制危險電子廢棄物及其他具危害性零件與材料處理之安全

性。 

(4) 管控有毒廢棄物產業鏈。 

(5) 應符合美國國家標準與技術研究院的資料安全清除 800-88 標準 

(NIST 800-88 Guidelines for Media Sanitization)。 

(6) 控管廢棄物再利用產品之安全性。 

(7) 管制有毒廢棄物處理方式，並禁止利用童工進行處理作業。 

(8) 回收業者或廠商需有風險及保險管理機制。 

(9) 回收業者或廠商需將職業安全管理、安全維護程序作業改進等

製成報告，包括危險電子廢棄物粉碎及熱裂解時，散播至空氣

中的有毒物質之管理措施。 

(10) 處理具危險性廢棄物之回收業者或廠商，需設置工廠安全維護

及關廠計畫。 

(11) 必須提供客戶有毒廢棄物整體產業鏈之作業內容，包含電子廢

棄物再利用之相關資料，使產業鏈透明化。 

五、當地製造業者及回收業者經驗分享 

本次會議分別邀請美國當地著名的品牌業者及回收業者分享其回收經
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驗，其中，品牌業者 SONY 及 NOKIA 代表皆分享該公司目前在手機回收

方面之策略與方法，該 2 家公司皆有參與美國環保署永續物料管理計畫

(Sustainable Materials Management Challenge)，希望透過正確的回收方式，

將回收物料轉變為可重複利用的原料，達到節約資源、減少浪費、減緩氣

候變化及減少環境衝擊等目標。 

在回收業者部分，本次邀請 4 位當地回收相關業者，分別是二手電腦

回收捐贈組織 Computers for Classrooms、回收廠商 E-World Recyclers、加

州電子回收商 E-Recycling of California 及 Sims Recycling Solutions (SIMS)

等代表，一同討論美國及加州回收相關議題。 

(一) 業者簡介 

1. Computers for Classrooms為非營利的二手電腦回收捐贈組織，主要

的工作是回收民眾丟棄或是捐獻的老舊電腦，重新整理、清潔並修

復成可供基本運作的狀態後，再捐給當地學校供師生使用。  

2. E-World Recyclers 為當地回收業者，其作法是與產品最源頭的製造

商 Original Equipment Manufacturers（OEMs）簽訂契約，連結商品

從製造到廢棄回收的過程，建立回收系統，並依據當地法律規定其

回收義務，幫助其客戶製作相關文件和報告。 

3. E-Recycling of California 原本為廢棄物回收清運業者，現在則為加

州電子廢棄物再生處理計畫的一員，其中也包括了 CRT 顯示器的

處理。 

4. Sims Recycling Solutions 係依據歐盟 WEEE 制度而成立的研究單

位，附屬於 SIMS 金屬管理公司，如今在美國多個州和世界各國都

有分部。 

(二) 座談結論 

1. 業者一致同意，回收認證制度有助於提高工作效率，並有效管理下

游廠商。 
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2. 認證制度雖然增加了成本的開銷，但是為了因應客戶的要求，廠商

應重視其必要性，而非著重在營利。 

3. 美國境內目前以加州的回收工作成效最佳，但是在文書和行政工作

方面也增加了業者許多負擔，若能減少一些繁瑣的程序，應該可以

提升業者投入回收工作的比例。 

4. 由於美國是由各州政府自行管理，故面對各州之間不同的法令要

求，該如何變化和調適以有效地處理這些年年棄置的大量物品，是

目前回收商面臨到的普遍挑戰。 

5. CRT 玻璃的回收處理問題已經成為美國目前極需處理的重要議

題。 

6. 目前仍有許多廢棄物沒有良好的回收處理方式，無論是回收制度或

是技術方面都還有進步空間，業者認為回收工作將是未來可積極發

展的潛力事業。 

 

 

 

 

 

圖 9、業者經驗分享情形 

六、現場參訪 

(一) California Electronic Asset Recovery (CEAR)  

CEAR公司自 2000 年創立開始即致力於電子廢棄物回收工作，觀

察其回收處理過程，主要係將電子設備直接送入破碎機，再以人工分

選方式，將各種物料予以篩選、分類，與我國處理廠著重以多段式人

工拆解之處理過程明顯不同。 
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圖 10、參訪 CEAR公司電子廢棄物回收情況 

該公司已取得 ISO14001 認證，並強調注意個資安全問題是他們

的首要目標，每項回收的資訊設備，都會經過機器銷毀程序，並可提

供安全銷毀證明，其內容包括： 

1. 確認銷毀後回收物的重量與進廠時之重量符合。 

2. 廢料皆在監控下進行破碎處理。 

3. 破碎過程的監控錄影紀錄可提供客戶即時連線觀看。 

4. 可提供銷毀證書，其中包括銷毀廢料的總重量，銷毀時間和認證員

的簽名。 

5. 可提供客製化的回收報告。
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圖 11、CEAR公司處理後之電子廢棄物 

(二) E-Recycling of California (ERC) 

ERC公司的核心業務在回收廢舊電子產品，採用人工和機械相結

合的過程，仔細拆解電子廢棄物，轉化為各種物料。目前每年回收超

過 7 千萬磅的電子廢棄物，為加州處理電子廢棄物之大廠，亦加入加

州補貼體系，配合政府回收工作。 

 

 

 

 

 

 

 

 

 

 

圖 12、E-Recycling公司說明拆解 CRT 螢幕流程 

該公司的處理流程，與我國相似，例如對於螢幕的處理流程，係

以人工將電視機或是顯示器外殼與內部錐管玻璃分離，剪去電線後將

各項元件分類裝箱分批賣出。 
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圖 13、 E-Recycling公司 CRT 螢幕處理情形 

(三) Belmont Technology Remarketing 

貝爾蒙二手回收廠已通過 ISO14001 認證，該公司有兩大營運方

向，一為回收資訊物品，做最大限度的修復後再銷售；二為評估產品

市場，若不適合再販售，則將其拆解分類為不同的電子廢料後賣出。

貝爾蒙二手回收廠自行訂定一套回收資訊物品的標準程序，包含序號

紀錄、資料清除、判定處理方式等流程。 

此外，該公司特別重視內部處理和回收物品的流向問題，提供客

戶詳細的貨物追蹤報告、寄件明細、銷毀證書等證明文件。並建立一

套網絡系統，可供客戶追蹤回收物送進該公司後，直至最終處理完

成，皆有流向記錄以供查詢。 

七、IEMN 會議總結 

透過本次會議，各國持續建立夥伴關係，並且共同討論出以下共識： 

(一) 一致同意將此國際會議更名為「International E-Waste Management 

Network  Meeting」，縮寫為 IEMN Meeting 。 

(二) 關於明年的 IEMN 年度會議，初步決定在亞洲舉辦，確切的地點將透
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過後續的電話會議繼續商議。 

(三) 未來會議建議安排更多時段討論各類回收議題，讓各區域夥伴國家代

表都有發言的機會。 

(四) 經過五天的會議，成員整理出以下主題，作為往後 IEMN 會議主要討

論的方向： 

1. 研議保護環境的電子廢棄物管理標準 

2. 控管電子廢料的各種來源 

3. 回收清除處理基金 

4. 二手回收物無害化的管理制度 

5. 持續瞭解不同類型之回收系統 

6. 技術的創新和挑戰 

7. 電子廢棄物流向追蹤 

8. 綠色就業機會 

9. 將非正規回收業者納入正式回收體系 

10. 研擬關於電池和照明光源的回收計畫 

11. 電子廢棄物管理的監管框架和商業模式
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肆、會議成果與心得 

一、我國綠色差別費率政策獲與會各國肯定 

為鼓勵業者配合環境友善設計，發展有利於環境的產品，本署於

101年起，對於公告列管之電子電器（電視機、電冰箱、冷暖氣機、洗

衣機及電風扇），在徵收回收清除處理費用時，透過綠色差別費率，以經

濟誘因促進業者朝向綠色生產，亦藉此提高綠色消費比例。本署藉由本

次會議分享此項新政策資訊，並說明目前亦正推動資訊物品類之綠色差

別費率，獲得各國之高度肯定，有助加強我國在相關領域環保發展先驅

之地位。 

二、我國資源回收基金及稽核認證制度獲得熱烈討論 

本次會議雖著重於瞭解美國電子廢棄物回收及管理制度，惟因去年

各區域夥伴瞭解我國經驗後，除了將臺美雙方對回收處理業者之認證制

度相比較外，亦希望能更深入探討回收基金及稽核認證制度。於是在分

組座談議題上，多主動提出希望參與「認證制度」及「回收基金」之組

別，本署參與同仁亦透過分組討論時，主動分享我國相關實務經驗。 

三、參考我國成功經驗，部分國家陸續建立法規制度 

由於本署在 101 年研習會上，提供許多回收管理之政策、制度及技

術之經驗分享，獲各國高度肯定，並將相關資訊帶回該國。因此，藉由

本次會議，可發現許多國家皆參考我國資源回收制度，積極建立回收制

度，並研擬相關法規草案，例如泰國、迦納、薩爾瓦多及哥倫比亞等。

其他國家亦於會中表示將學習臺灣相關成功經驗，預計在該國推動更多

電子廢棄物管理之環保事務。 

四、加州回收處理業者廠務環境值得學習 

本次會議除演講及討論形式之活動，亦安排相關參訪行程，其中位

於沙加緬度之電子廢棄物回收廠 California Electronic Asset Recovery 
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(CEAR)公司為美國地區前 20 大的回收處理業者，回收項目包含 CRT 螢

幕、LCD 螢幕、筆記型電腦…等將近 40 項電子廢棄物。經現場瞭解其

處理技術，雖自動化技術未如我國先進，惟破碎後人工分選較精細，後

端再利用價值較高，另其廠內環境整潔，物料皆分類儲存於容器，不會

與地面直接接觸，可提供給國內業者學習之參考。 

伍、會議未來推動內容與建議事項 

一、主動提供夥伴國家回收制度及技術之協助 

美方建議將本會議以例行方式舉行，希望我國主動提供各區域夥伴

國家在回收制度的建立以及相關回收處理技術精進上之協助，並親赴夥

伴國家授課分享。本署建議可提供區域夥伴在建立各項回收制度之經驗

或技術協助，惟執行方式可藉由視訊會議協助解答疑問或錄製相關影片

送該國參考，另赴該國授課分享部分，建議在經費許可之前提下，1 年

至多以 1 次為限。 

二、積極參與回收再利用技術調查研發 

本次會議上，各國對於 CRT 螢幕回收處理問題非常關切，但目前各

國之處理技術僅達將其中之平面玻璃與錐管玻璃分離階段，我國亦是如

此。依目前實際運作情形，多數國家產出之錐管玻璃皆運送至印度作為

CRT 螢幕製造之原料使用，惟現今電視及電腦螢幕產品發展趨勢改變，

CRT 產品之需求量遽減，未來各國產生之錐管玻璃恐無合適再利用方

式，且錐管玻璃屬含鉛玻璃，如未妥善處理，將造成環境衝擊。 

因此，藉由本次會議之討論，各國希望可集結夥伴國家的力量，共

同調查錐管玻璃回收再利用之可行技術，並規劃於未來尋找示範案例，

推廣運用。建議我國亦可積極參與相關技術之調查計畫，蒐集可行技

術，或鼓勵專家或業者研發回收技術，以避免未來我國面臨錐管玻璃無

去化管道之情況。 
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三、擴大合作模式，邀請業者共同參與 

觀察目前美國境內處理廠針對電子廢棄物的回收處理技術，主要是

簡單的物理拆解，與我國類似，並未於回收處理廠內再生利用。其他的

夥伴國家亦多屬資源回收起步階段，尚未建立完整的回收處理技術。而

本次會議，美國也表示該國每年製造出的電子廢棄物遠高於其他國家，

卻沒有得到最有效益的回收處理，造成大量的資源浪費。因此，未來在

臺美合作或相關國際合作計畫，建議可邀請國內業者共同參與，除可分

享實務運作經驗外，亦可能透過此機會拓展市場。 



附錄一、「第 3 屆國際電子廢棄物回
收管理夥伴會議」議程 
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Draft 2013 International E-Waste Management Network (IEMN) Meeting Report 

Summary: 

USEPA and Environmental Protection Administration Taiwan (EPAT) convened the third annual 
meeting of the International E-Waste Management Network (IEMN), formerly known as the GEM 
Network, from July 15-19.  The meeting was hosted by CalEPA in Sacramento, CA and by USEPA Region 9 
in San Francisco, CA.  Participants joined from Vietnam, Thailand, Malaysia, Indonesia, Japan, India, 
Ghana, Nigeria, Colombia, Argentina, El Salvador, and Brazil.  This meeting coincided with the 20th 
anniversary of environmental collaboration between USEPA and EPAT. 

This year’s IEMN meeting focused on e-waste management in the United States.  Participants 
learned about California’s consumer-fee-based e-waste management system as well as the Extended 
Producer Responsibility-based e-waste management systems of Oregon and Minnesota, and interacted 
in depth with state officials.  The group also heard from speakers representing U.S. NGOs, certifying 
bodies and auditors for third-party recycler certification programs, third-party certified recyclers, and 
manufacturers.  As in previous years, meeting participants exchanged their latest updates related to e-
waste management.  OITA AA Michelle DePass moderated these updates and OSWER DAA Lisa Feldt 
presented an overview of the National Strategy for Electronics Stewardship.  Staff from ORD, OSWER, 
MIT, USITC, and EPA Regions 3 and 9 presented the results of specific activities under the National 
Strategy.  The participants also visited three certified recyclers in California:  California Electronic Asset 
Recovery, E-Recycling of California, and Belmont Technology Remarketing.  EPAT Minister Shen and DRA 
Alexis Strauss joined the last day of the meeting, which included a session in which participants from 
each region shared their experiences using the information from this network.   

At the end of the meeting, IEMN participants identified topics for continued discussion and 
information sharing as well as economy-level activities that could be enhanced with the input or 
experiences of Network participants.  The group also committed to continue sharing updates through 
quarterly teleconferences and to meeting again in 2014 in Asia.  

 

Day 1:  Spotlight on California 

CalRecycle Chief Deputy Director Ken DaRosa welcomed IEMN participants to CalEPA and 
described the State of California’s recycling achievements to date and its future goals.  USEPA and EPAT 
thanked participants for traveling from all over the world and thanked CalEPA for hosting the opening 
day of this meeting. 

To provide context for the state-level presentations, Dan Gallo of EPA Region 3 gave an 
overview presentation of e-waste management in the United States.  The U.S. has a limited legal 
framework on managing used electronics.  25 states have laws on e-waste management that differ in 
scope and methodology.  The Federal government does not specifically regulate the management of e-
waste but does have rules on cathode ray tubes (CRTs) and spent lead acid batteries.  Electronics 
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recyclers in the U.S. perform a variety of functions from resale to shredding.  The Federal government’s 
recommendations under the National Strategy for Electronics Stewardship have led to a significant 
increase in the number of third-party-certified recyclers in the U.S.   

CalRecycle and the California Department of Toxic Substances Control (DTSC) gave an overview 
of e-waste management in California, which is unique compared to other states and the Federal 
government.  Rita Hypnarowski of DTSC introduced how e-waste is regulated in California.  Electronic 
devices were classified as universal waste in the state in 2002, which prohibited them from landfill 
disposal.  There is no household exemption for e-waste in California.  E-waste that is disposed of in 
California can be regulated as hazardous based on characteristics of toxicity, but e-waste is exempt from 
full hazardous waste regulations as long as it is recycled.  Handlers of e-waste, such as collectors and 
recyclers, must notify and report their activities to DTSC (including exports), label and track e-waste, and 
meet other requirements.   

Jeff Hunts of CalRecycle presented the history of California’s payment system to subsidize e-
waste recycling.  Multiple state governmental bodies are involved in administering this system.  
California’s Electronic Waste Recycling Act was passed in 2003 with multiple goals, including reducing 
the illegal dumping that had become a problem following the landfill disposal ban.  It established a 
consumer recycling fee on retail sales of covered electronic devices (CEDs) which would in turn fund 
payments to qualified handlers of covered electronic wastes (CEWs).  Recycling of CEDs and collection of 
CEDs which are in turn recycled are eligible for payment, but reuse is not.  Although CEDs are just a 
subset of electronics and mostly consist of video displays, California consumers have expected recyclers 
to handle their full range of waste electronic devices.  Consequently, California’s electronic waste 
recycling industry has grown significantly since 2003. 

E-waste recycling in California mainly consists of dismantling since heat treatment and wet 
treatment are only possible through a very expensive permit.  As is the case around the world, 
downstream markets for CRT glass are limited for California recyclers.  Recent emergency regulations 
were introduced in California to allow landfilling of panel glass from cathode ray tubes (CRTs), but so far 
no recyclers in the state have taken advantage of this disposal option.  This is likely because of the cost 
associated with landfilling panel glass and because landfilled glass is not eligible for subsidy payments 
under California’s e-waste program. 

IEMN meeting participants made a site visit to California Electronic Asset Recovery (CEAR), an R2 
and E-Stewards certified collector and recycler of e-waste.  CEAR was founded as a refurbisher in 2000, 
prior to the establishment of the CEW payment system.  After the payment system went into effect, 
CEAR began recycling, first processing CRTs and then all types of electronics.  The company expanded 
over time, eventually investing in a “green machine” that uses centrifugal force to dismantle electronics 
into cleaner components than shredders can; the dismantled pieces are then separated by hand into 
commodity categories.  This manual separation has resulted in increased employment, even as the 
company became more mechanized.  The centrifugal technology is not used for CRTs and other CEWs, 
which must be “cancelled” through manual dismantling in order to be eligible for payments from the 
state. 
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Mike Miller of CalRecycle gave a presentation on the Californian Beverage Container and Litter 
Reduction Act, commonly known as California’s bottle bill.  This 26-year-old program has had highs and 
lows from its years of generating surplus revenue to its current deficit.  The program has met its 80 % 
recycling rate goal for the past several years, but all structural payments will go to zero by 2015 unless 
action is taken by the state legislature to address the program deficit. 

 

Day 2:  State Policies and Stakeholder Involvement 

 Associate Director of USEPA Region 9’s Waste Management Division Tom Huetteman opened 
the second day with an introduction to the role of the EPA Regional Office in managing e-waste.   

Lillian Li of Environmental Protection Administration Taiwan’s Recycling Fund Management 
Board (EPAT RFMB) summarized the 4-in-1 Recycling Program in Taiwan, which was presented in detail 
at the previous IEMN meeting in 2012.  Through the 4-in-1 Program, the municipal solid waste stream in 
Taiwan has reduced dramatically, from 1.4 kg/day/person in 1998 to 0.4 kg/day/person in 2012.  The 4-
in-1 Program uses fees from manufacturers and importers to subsidize electronics recyclers who meet 
EPAT’s standards and auditing requirements.  IT equipment recycling and home appliances recycling 
have increased 24.4 times and 5.9 times, respectively, from 1998 to 2012.  

Recently, Taiwan has implemented a “green differential fee rate” to encourage the 
development of environmentally friendly products by reducing the fees that manufacturers and 
importers pay for putting those products on the market.  EPAT identifies products eligible for a 30% 
discount on the fees charged with a “Green Mark”.  The Green Mark and associated fee reductions were 
implemented for home appliances beginning in 2013 and will be implemented for IT equipment 
beginning in 2014.  EPAT is also adding tablets and CCFL bulbs to the 4-in-1 Program’s list of regulated 
recyclable waste beginning in 2014. 

 Garth Hickle of the Minnesota Pollution Control Agency presented an overview of the 
Minnesota Electronics Recycling Act, which uses the Extended Producer Responsibility model to manage 
certain discarded electronic products.  Although Minnesota’s e-waste program was enacted in 2007, e-
waste has been collected since 1992 in Hennepin County, the state’s most populous county, which 
includes Minneapolis.  A state-wide e-waste disposal ban was proposed in 1995 but was not enacted 
until 2003 and became effective in 2006.  However, the state’s Product Stewardship Policy, which was 
adopted in 1999, included CRTs and led to the formation of a multi-stakeholder CRT task force.  This 
increasing outreach to and engagement of stakeholders, especially that of manufacturers such as Best 
Buy (headquartered in Minnesota), IBM, and others, led to the widely-supported passage of the 
Minnesota Electronics Recycling Act in 2007.  This law requires electronics manufacturers of video 
display devices to pay annual registration fees and meet e-waste takeback obligations. 

Minnesota’s takeback program uses the market-share approach, which the state asserts is 
easier and more equitable than other methods.  Manufacturers have an 80% obligation level based on 
the weight of Visual Digital Displays (VDDs) sold in the state that year, but can meet this obligation with 
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a broader range of covered electrical devices.  Additional credit towards the obligation is given for units 
collected in rural areas.  Manufacturers can accumulate and trade credits, and can apply credits 
equivalent to up to 25% of their annual obligation to future years.  Manufacturers in the state have 
consistently exceeded their collection obligations.   

In the fifth year of the program, 6.6 lbs/capita of consumer-generated material were collected.  
87% of material is being handled by certified processors.  Six other states have built upon the Minnesota 
experience when fashioning their legislated e-waste programs.  Although the amount of material 
collected and available for collection have far exceeded expectations, some of the challenges of this 
program include its narrow scope of covered devices, the lack of incentives for reuse, and the imbalance 
between the newer, lighter products that define manufacturers’ obligations and the older, heavier 
products that are collected to meet them. 

Loretta Pickerell of Oregon’s Department of Environmental Quality (DEQ) presented the Oregon 
E-Cycles program, which also uses an Extended Producer Responsibility approach to manage e-waste.  
As in Minnesota, stakeholder involvement was essential to the successful development and 
implementation of Oregon’s program.  In particular, local governments were of great importance 
because they implement waste prevention, recycling, waste collection and disposal programs and 
conduct education and outreach.  DEQ, in comparison, is responsible for developing the state’s Solid 
Waste Management plan every 10 years and for establishing goals and measures as well as developing 
product stewardship and waste management programs.   

DEQ convened stakeholder dialogues on producer responsibility models for e-waste in Oregon 
from 2001 to 2007.  In 2007, the Electronics Recycling Law, the state’s first producer responsibility law, 
was passed unanimously.  The law requires manufacturers to provide free, convenient, state-wide 
recycling for computers, monitors and TVs.  Amendments in 2011 added printers and computer 
peripherals beginning 2015.  Under Oregon E-Cycles, manufacturers must register their brands and join 
either a state contractor-run recycling program or a manufacturer-run recycling program.  Recycling 
program plans are approved by DEQ and have to be updated annually.  Plans must meet standards for 
collection convenience, environmental practices, program promotion, and other requirements.  
Although manufacturers’ registration fees are intended to cover DEQ’s costs for program administration 
and compliance assurance (about $400,000/year), those fees alone are not sufficient.  The state has also 
used solid waste disposal funds to make up the funding difference for Oregon E-Cycles.  Oregon uses a 
contractor to manage its recycling program.  The contractor can be a non-recycler who engages and 
hires recyclers.   

Manufacturers’ performance goals under Oregon E-Cycles are based on return share for IT 
manufacturers and market share for TVs.  Return share goals are set based on manufacturers’ share of 
returned devices from the previous year.  For televisions, goals are based on manufacturers’ share of 
TVs sold in Oregon.  As in Minnesota, manufacturers in Oregon can earn credits for collection beyond 
their obligations; these credits can be sold to other manufacturers or can be applied for up to 15% of 
their annual obligation in any given year.  Manufacturers can count only the covered devices to meet 
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their goals and penalties are levied for under-collection.  Disposal of TVs, computers and monitors is 
banned in Oregon, and retailers are only permitted to sell products from registered brands.   

Oregon E-Cycles’ recycling goals increase each year.  In 2012, 6.9 lbs per capita were collected; 
projections for 2013 and 2014 are 7.3 lbs/capita and 7.4 lbs/capita, respectively.  More e-waste 
recyclers in the state are third-party certified than in previous years.  In general, the program has 
increased e-waste processing capacity in Oregon and neighboring Washington State, creating new jobs 
in the process.  Challenges associated with this program include a narrow scope of products, a lack of 
retailer oversight, and a lack of incentives to reuse and improve the design of new products. 

 Barbara Kyle of the Electronics Takeback Coalition (ETBC) presented the role of non-
governmental stakeholders in e-waste management in the United States.  ETBC is a coalition of 
environmental and consumer organizations in the United States that promotes sustainable design and 
responsible recycling in the electronics industry. 

Based on ETBC’s experience, there is no national e-waste legislation in the U.S. because of 
various opposing stakeholder interests.  Now that states have moved ahead with legislation, a federal 
law would not be very useful from ETBC’s perspective.  ETBC’s first step on e-waste was to get 
companies like Dell to do free takeback.  It has been involved in state policy development by serving as a 
technical advisor to advocates and state groups working on passing takeback laws.  ETBC has connected 
states and advocates working on similar programs and found that the local government is the key 
stakeholder whose engagement is needed in order to create a successful state program. 

A variety of collection goals and requirements exist across the various state programs in the U.S.  
Similarly, requirements are not consistent across states on what must be done with collected e-waste, 
including whether it must be processed by third-party-certified recyclers.  ETBC has identified the need 
to assign responsibility for making sure that electronics are recycled responsibly as the greatest 
challenge facing state laws.  Other challenges that ETBC has identified include collection payments that 
may not be adequate to fund environmentally sound management of CRTs and other electronics, 
encouraging manufacturers to exceed collection goals, increasing rural collection, encouraging reuse, 
and enabling free recycling for a broad scope of products. 

Following these presentations, USEPA Region 3’s Dan Gallo moderated a Policy Roundtable 
Discussion featuring officials from California (Andrew Hurst), Minnesota (Garth Hickle), Oregon (Loretta 
Pickerell), and the Electronics Takeback Coalition (Barbara Kyle).  Panelists were asked to describe the 
biggest influences on state programs, similarities and differences among state programs and among 
their results, goals and ideal outcomes for state programs, lessons learned from state programs, and 
policies that can promote local recycling and the use of secondary materials.   

Panelists emphasized a number of key points.  One recurring theme was that programs that set 
collection and recycling targets do not necessarily advance the goals of improving product design and 
recyclability or of achieving zero municipal solid waste.  Another point was that the indicators used to 
compare state program results do not necessarily reflect the program’s full impact.  For example, 
measurements of pounds per capita of e-waste collected only reflect items covered under the state 
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program.  In California, this indicator only counts CEW; other e-waste items that are recycled but which 
are not eligible for state payments are not accounted for in this measure.  All of the state programs 
represented had driven the economic expansion of the recycling industry in their states even though 
each took a different approach to determining who should fund the program and how.  A universal issue 
among states is how to ensure that obsolete equipment such as CRTs get properly recycled and how 
existing programs can support new recycling solutions rather than just encouraging collection, which has 
the potential to lead to stockpiling. 

 

Day 3:  Presentations from Around the World and Breakout Discussions 

 USEPA Assistant Administrator for International and Tribal Affairs Michelle DePass addressed 
the IEMN group on Day 3 of the meeting.  AA DePass emphasized the unique opportunity afforded by 
the IEMN meetings for participants to directly exchange information and best practices, and, this year, 
to learn from the experiences of U.S. state officials.  She reminded the group that e-waste management, 
a growing challenge around the world, is one of EPA’s Global Top Six priorities.  She also expressed the 
value that both she and EPAT Minister Shen place on being able to work multi-regionally on this and 
other issues through the EPA-EPAT collaboration. 

 As in previous IEMN meetings, participants shared the latest updates on e-waste management 
in their countries.  Speakers from Asia, Central and South America, and Africa presented the results of 
recently completed projects, the status of new legislation, and discussed outstanding challenges and 
next steps.  Many speakers also shared that they had been able to use information from the IEMN in 
their own work.   

 Speakers shared a variety of highlights from around the world.  In Asia, Malaysia completed a 
project in March of this year that piloted a system intended to shift recycling away from the informal 
sector to licensed operators on Penang Island.  Collection points were established at local hypermarkets 
and customers who turned in e-waste could receive vouchers for future purchases; however, the 
vouchers were not an effective incentive for all types of waste.  Japan passed a new Small Appliances 
Recycling Act, which will expand the scope of regulated e-waste from the six appliances covered under 
the Home Appliances Recycling Act.  Japan exports a significant amount of secondhand goods for reuse 
and is trying to learn more about how these goods are managed when they reach their end of life.  
Thailand’s Draft Act on Fiscal Measures for Environmental Management would enable the government 
either to charge product fees in order to fund e-waste collection and recycling or to set up an Extended 
Producer Responsibility model which would require the private sector to fund and manage e-waste 
collection and recycling.  The Vietnam Environment Administration is carrying out a study on developing 
a set of criteria for assessing technologies for handling e-waste.   Indonesia is hoping to finalize its new 
e-waste regulations next year, which will enable the Ministry of Environment to monitor e-waste 
management from collection to disposal. 

In Latin America, Argentina’s federalist system has resulted in a similar situation to the United 
States; several states and municipalities have adopted e-waste management laws while the national 
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legislature has been unable to a national law due to stakeholder disagreement.  Colombia just passed a 
new law establishing an Extended Producer Responsibility system to manage waste electric and 
electronic equipment (WEEE) and is working on a conformity assessment with the Swiss EMPA that will 
adapt regional recycling standards to apply to Colombia.  In Central America, there is potential for Costa 
Rica to become a regional hub for both Spent Lead Acid Battery (SLAB) and e-waste recycling.  In 
addition, a UNIDO project to develop national WEEE management policies in 13 Central and South 
American countries is working to become a GEF project in 2014.  Brazil continues to progress in 
implementing its National Solid Waste Policy; proposals from the private sector have been submitted for 
the reverse logistics system for e-waste and the process is underway to get public comments and 
streamline the multiple proposals into a final sector strategy.  In general, the Policy faces producer 
opposition and challenges relating to orphan waste and geographic distribution. 

In Africa, Ghana’s bill to control and manage hazardous waste, including e-waste, is being re-
processed for consideration by Ghana’s new Parliament following elections in December 2012. The bill 
will require manufacturers and importers of electronic equipment to register with EPA Ghana and pay 
fees based on the products placed on Ghana’s market.  Ghana is also working on a conformity 
assessment with the Swiss EMPA to develop recycling standards.  Nigeria has been using Taiwan’s 
recycling standards as well as the R2 and E-Stewards standards to develop Nigerian standards for 
recyclers and to inform its proposed Extended Producer Responsibility policy.  Nigeria is now trying to 
develop a registry for producers and a fee system that would fund recycling. 

 

Throughout the presentations, participants made note of topics that they wanted to suggest for the 
afternoon’s breakout discussion sessions.  Three topics were chosen:  how to fund recycling, standards 
for recycling, and technologies for difficult-to-process wastes.   

 

Day 4:  Spotlight on the Private Sector 

Lisa Feldt, EPA Deputy Administrator for Solid Waste and Emergency Response opened the day 
with an introductory presentation on the U.S. National Strategy for Electronics Stewardship (NSES).  The 
four goals of the NSES address the entire life cycle of electronics.  Under the National Strategy, EPA has 
the most commitments of any Federal agency.  EPA activities include efforts to improve safe 
management of used electronics, developing new standards for the Electronics Procurement 
Environmental Assessment Tool (EPEAT), and launching the Federal Green Challenge (FGC) under which 
participants reported recycling 5,700 tons of electronics in 2012.   These activities also involve other 
federal agencies, such as the General Services Administration. 

Sharada Rao of Perry Johnson Registrars, which is a Certifying Body for the R2 Practices Certification 
and is soon to be a Certifying Body for the E-Stewards standards as well, presented on the role of third-
party certification bodies.  Organizations choose to become third-party certified for a number of reasons, 
including to be more competitive and to meet client demands for downstream due diligence.  A recent 
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survey by R2 solutions found that 79.3% of recyclers saw an improvement in business after becoming 
certified.  The certification process consists of two audit stages, where the first is more document-
focused and the second is more hands-on.  After organizations become certified, surveillance visits are 
conducted every 6-12 months depending on performance.  Certified companies must be re-certified 
every three years.  It takes an average of 8 to 12 months to get certified (8 months with a consultant and 
1 year or more without a consultant) and can cost from $15,000 to $20,000 for a company to become 
certified, depending upon the size and experience of a company.  Training of employees is also very 
important to support certification. 

Kelley Keogh of Green-Eyed Partners presented the role of auditors in third-party certification.  She 
also introduced the development and requirements of the two third-party certification programs for 
electronics in the U.S., the Responsible Recycling (R2) Practices and the E-Stewards certification program.  
R2 was developed through a multi-stakeholder group that met over a three to four year period.  It is not 
an environmental, health and safety management (EH&SM) standard by itself, but must be incorporated 
into an EH&SM system such as ISO 14001 or OHSAS 18001.  Implementing an EH&SM system is usually 
the largest change organizations make in becoming certified.  The nonprofit Basel Action Network 
developed the E-Stewards certification after it left the R2 process.  E-Stewards requires ISO 14001 
integration.  E-Stewards differs from R2 in certain aspects, such as by prohibiting prison labor and 
certifying at the company level versus the facility level, but downstream due diligence is a very 
important component of both R2 and E-Stewards.  

DAA Lisa Feldt moderated a roundtable of certified recyclers who are also active and compliant 
under California’s Covered Electronic Waste program.  Four speakers were part of the panel:  Pat Furr of 
Computers for Classrooms, Bob Erie of E-World Recyclers, Larry King of SIMS Recycling Solutions and 
Dennis Kazarian of E-Recycling of California.  The panel represented a variety of perspectives and 
experiences.  Computers for Classrooms is a nonprofit organization that focuses on refurbishing old 
computers for use in local schools but generates funds to operate through recycling.  E-World Recycling 
works closely with Original Equipment Manufacturers (OEMs) through contracts and has developed an 
online recycling system that connects OEMs and recyclers and helps OEMs document and report on 
their recycling obligations under state laws.  E-Recycling of California developed from a business that 
originally focused on waste hauling; it now processes covered devices under California’s program, 
including CRTs.  SIMS Recycling Solutions is a subsidiary of SIMS Metals Management that was started in 
2002 in Europe as a result of the WEEE Directive; it operates in multiple U.S. states and in countries 
around the world.   

Several key points were made during the discussion.  Recyclers agreed that certification has helped 
them increase their business and has made it easier to manage certain aspects of their operations such 
as their downstream vendors.  However, some mentioned that it is an expensive process that may be 
more of a necessity to meet client requirements rather than a tool to increase profits.  Recyclers also 
emphasized the interdependence of their businesses, since few recyclers in California or the United 
States perform all stages of processing for end-of-life electronics.  Some expressed the viewpoint that 
California’s recycling system is the most fair and efficient of all the U.S. states, although it was also 
pointed out that California puts the burden of paperwork on recyclers.  Several challenges facing 
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recyclers were identified, including complying with different requirements across states, the issue of 
how to effectively handle large quantities of outdated devices that are often recycled to meet state 
requirements, and the universal problem of CRT glass recycling.  All recyclers agreed that, in general, a 
large quantity of recyclable material is currently available. 

Doug Smith of Sony presented on the company’s global electronics takeback programs.  Sony has a 
“Road to Zero” program under which it has established a long term goal of zero net impact on the 
environment.   Activities under this program target the full electronics life cycle as well as Sony facilities’ 
operations.  For end-of-life electronics, Sony has a product Trade-In and Take-Back program that has a 
long term goal of collecting one pound of e-waste for every pound sold; 270 million pounds of e-waste 
have been collected to date.  Under this program, customers can return both Sony-brand and non-Sony-
brand items for free, get credit for those items, and apply that credit towards the purchase of new Sony 
items.  Mr. Smith also presented a chart ranking state programs by pounds of e-waste collected per 
dollar spent by the customer at point of sale (the cost of each state’s internalized fee was used for this 
comparison).  This chart ranked California’s visible fee system as the highest-performing.  From Sony’s 
perspective, a national approach to recycling that rewards green design and that encourages the 
integration of recycling into business models would be preferable to the current patchwork of state 
regulations. 

Ed Butler of Nokia presented on that company’s takeback programs as well.  One of the main 
challenges the company faces with takeback is that only 9% of customers want to give back their 
cellphones.  Lack of awareness on where to recycle is the main obstacle to increasing this percentage.  
While many devices that are considered “e-waste” can be costly to recycle, mobile phones can be resold 
for $10-$250.  Even nonfunctioning phones are worth at least $1 due to their precious metals content.  
Cell phones are not covered by most U.S. state e-waste laws, but this may change as cell phones 
increase in size and tend towards functioning as mini-computers.  Nokia has country-level takeback 
programs in many countries, sometimes engaging government officials and celebrities to raise the 
profile of cell phone recycling.   Nokia has also used media to promote cell phone recycling and 
environmental awareness, such as the movie Wild Ocean 3D, which is presented by Nokia and includes a 
message from the company.   Both Nokia and Sony are part of EPA’s Sustainable Materials Management 
Challenge, in which participating manufacturers and retailers work to increase the number of electronics 
being collected, send 100 % of their used electronics to a recognized third-party certified recycler by the 
third year of participation, and publicly report this information.   

On Thursday afternoon, the IEMN made two site visits to third-party-certified electronics recyclers in 
Hayward, CA:  E-Recycling of California and Belmont Technology Remarketing.  E-Recycling of California 
participates in California’s payment system.  Its Hayward facility breaks down CEWs and sends 
component materials on for further processing.  The bulk of E-Recycling customers at the Hayward 
facility are landfill transfer stations.  Belmont Technology Remarketing performs the primary functions 
of auditing, testing, and data erasure of IT equipment.  Tested, working equipment is resold and non- 
working equipment is manually disassembled before shipping downstream.     Companies like these, 
which perform different stages of end-of-life management, often work together for downstream 
management. 
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Day 5:  Federal Activities and IEMN Next Steps 

 EPAT Minister Shen and Deputy Regional Administrator Alexis Strauss opened the day.  Three 
IEMN members shared their experiences being part of the network and using the information shared 
through it.  Dr. Shunichi Honda of MOE Japan mentioned that the network provides the only opportunity 
to learn about the advanced e-waste management system in Taiwan.  Miranda Amachree of NESREA 
described how Nigeria has used information from this network to inform its recycling standards.  Miguel 
Araujo described how the multi-regional format of the network inspired him to advance regional 
cooperation in Central America to build capacity to manage e-waste. 

 Speakers from EPA, the U.S. International Trade Commission and the Massachusetts Institute of 
Technology presented the latest status of several activities under the National Strategy for Electronics 
Stewardship.  Featured efforts included work to improve the life cycle sustainability of electronics, 
training materials on the environmentally sound management of e-waste, two studies to improve 
information on trade flows of used electronics, updates to the EPEAT standard, and updates to the 
Cathode Ray Tube Rule.   

 Melissa Fiffer of USEPA presented the Responsible Appliance Disposal (RAD) program.  Although 
appliances are not commonly considered “e-waste” in the United States, some EPA regulations are 
relevant to ensuring safe appliance disposal.  EPA implemented the RAD partnership program in 2006 to 
engage key players earlier in the disposal chain and achieve greater environmental benefits.  Currently, 
the RAD partnership includes over 50 retailers, utilities and manufacturers.  This partnership has 
multiple benefits.  For example, in 2011, RAD utility partners collected appliances over 20 years old and 
in doing so saved 3.2 billion kWh in electric grid demand as well as $424 million in customers’ energy 
costs. 

The IEMN discussed next steps.  The group agreed that future meetings should be more discussion-
oriented as opposed to location-specific.  Participants suggested potential discussion topics for future 
meetings, including standards for environmentally sound management of e-waste, managing multiple 
sources of e-waste material, fee systems to fund e-waste recycling, environmentally sound management 
of secondhand goods, collection systems, technological innovations and challenges, downstream 
tracking of e-waste, green jobs, and incorporating the informal sector into safe recycling.  IEMN 
participants also identified topics on which it could be valuable for the group to compile information.  
Potential topics included different types of collection systems, programs for battery  and lamp recycling 
as they relate to e-waste, standards for environmentally sound management of e-waste, and economy-
level regulatory frameworks and business models for e-waste management.  The group agreed to work 
on identifying potential locations for next year’s meeting, to be held in Asia in 2014, and to continue 
sharing updates through quarterly teleconferences.  

 

 



附錄三、與會夥伴成員名單 



本次與會之各國區域夥伴成員名單 

編號 姓名 性別 國籍 單位 

1 Trong Manh Tuan 男 越南 自然資源及環境部 

2 Taweechai  Jiaranaikhajorn 男 泰國 環境資源部 

3 Amelia Rachmatunisa 女 印尼 環境部門 

4 Upik Kamil 女 印尼 環境部門 

5 Miguel Araujo 男 薩爾瓦多 巴塞爾公約中美及墨西哥區

域中心(BCRC-CAM) 

6 Che Asmah Ibrahim  女 馬來西亞 環境部門 

7 Carlos Hernandez 男 哥倫比亞 國家清潔生產中心 

8 Miranda Amachree 女 奈及利亞 環境標準署 

9 John Pwamang 男 迦納 環保部門 

10 Beatriz Martins Carneiro 女 巴西 工業發展及國際貿易部門 

11 Leila Devia 女 阿根廷 巴塞爾公約南美區域中心

(BCRC-South America) 

12 Asok Das 男 印度 Andhra Pradesh 州污染控制局 

13 
Honda Shunichi  

本多俊一 男 日本 日本環境省 

14 Panah Bhalla 女 美國 美國環保署 

15 Daniel T. Gallo 男 美國 美國環保署 
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 Objectives 

 

• Importance of Recycling Electronics 
 

• Overview of National Strategy of Electronics 
Stewardship (NSES) 

 

• Status of EPA activities under NSES 
 

• Highlights of other Federal activities 
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Importance of  
Reuse and Recycling 

Complex Devices:  Electronics are constantly changing in design & makeup 
 

 Contain steel, plastic, glass, ceramics, copper, aluminum, lead, nickel, lithium, cadmium, 
mercury, beryllium, gold, silver, & flame retardants, to name a few 

 Different components have different potential for reuse, recycling and recovery 
 

Prevents  Harm: Some electronic waste contains components that could present an environmental 
risk if not managed safely 

  Cathode Ray Tubes contain 2-5 lbs lead 

  Back lighting contains mercury in lamps 

  Circuit boards may contain leaded solder 
 

Conserves Resources: Reusing or recycling electronics conserves natural resources such as gold, 
silver, palladium by avoiding the need to mine virgin materials 
 
 Contain valuable materials; 1 metric ton of obsolete cell phones contain on average:  

 140 kilograms copper  3.14 kilograms silver 
 300 grams gold 130 grams palladium 
 3 grams platinum 

 

Avoids Pollution: Reducing the need to mine new elements avoids air and water pollution, and 
greenhouse gas emissions that can be caused by mining and refining virgin materials 

 
 

 
USGS "Recycled Cell Phones – A Treasure Trove of Valuable Metals (July 2006)"  
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National Attention:  Electronics Stewardship 

 11/15/10: Presidential Proclamation established the U.S. Government 
Interagency Task Force to lead a coordinated federal effort to improve safe 
handling and disposal of used electronics throughout the product lifecycle 
 Co-Leads: CEQ, EPA and GSA 

 15 Agencies  

 

 7/20/11: National Strategy for Electronics Stewardship (NSES) announced; 
4 overarching goals: 
 Promote the development of more efficient and sustainable electronics products 

 Direct federal agencies to buy, use, reuse and recycle their electronics responsibly 

 Support recycling options and systems for American consumers 

 Strengthen America’s role in international electronics stewardship 

 

 Will create opportunity to better protect human health and the 
environment, conserve valuable resources, save money and create jobs 
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Background: NSES Commitments 

 

 National Strategy for Electronics Stewardship (NSES) contains 19 actions that 
include 47 discrete tasks  
 

 Seven Federal Agencies have commitments under the NSES  
 

 
 

 
 Tasks per agency:  

 
 
 
 

 EPA offices actively engaged: 
– Office of Solid Waste and Emergency Response (OSWER) 
– Office of Chemical Safety and Pollution Prevention (OCSPP) 
– Office of International and Tribal Affairs (OITA) 
– Office of Enforcement and Compliance Assistance (OECA) 
– Office of Research and Development (ORD) 
– Office of Air and Radiation (OAR) 
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Goal 1: Build incentives for design of greener  
electronics; enhance science, research and technology 

 Convene multi-stakeholder groups to design greener electronics products 
that have reduced environmental impacts across the lifecycle and are 
easier to recycle.   

 

 Launch a series of prize competitions to spur innovations in technology 
and design across the lifecycle of electronics.  

 

 Develop new standards for Electronics Procurement Environmental 
Assessment Tool (EPEAT) and expand the ENERGY STAR program beyond 
the energy consumed by electronics while in use. 

 

 Support research into the toxicology, exposure pathways, and recovery 
methodologies of the rare earth elements (and their compounds) used in 
electronics and during their recycling, remanufacturing and disposal. 
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Status of Design & Research Greener 
Electronics  Commitments 

 Building on the Electronics Procurement Environmental Assessment Tool (EPEAT), a tool that shows 
electronics products designed with the environment in mind.  EPEAT products have fewer toxic materials, use 
less energy, last longer, have more recycled content and are easier to recycle than standard equipment.  EPA 
committed to:  

– Made preparations to establish multi-stakeholder groups to address key research questions and design 
challenges, and accelerate development of and investment in green electronics design standards;   

– Launched the Greener Products website  to promote consumer purchasing of green electronics that are 
certified as meeting stringent environmental performance criteria that address environmental impacts 
across the products’ entire lifecycle  http://www.epa.gov/greenerproducts/  

– Adding the new, EPEAT-registered imaging equipment and televisions to the products that Federal 
Agencies purchase from to ensure expansion of green electronics certification programs.  

 

 Promote scientific research into the recovery of material from used electronics 
– Life Cycle Assessment (LCA) of electronic products : Identify potential environmental trade-offs for reuse 

and recycle of materials in electronics (rare earth elements and plastics). 

– Health Impacts (ORD /NIOSH): Study on exposure during electronic recycling processes. 

– Create Innovation Challenges:  Challenged industry to develop a system to track electronic devices and a 
list their chemical contents to advance recycling and recovery of valuable products. 

– Sustainable Electronic Workshop – Convened  key stakeholders to assess current and future needs.  
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Goal 2: Federal Government Leads by Example 

 

 Revise the Federal Electronics Stewardship Policy to require Federal 
agencies to use recyclers that are certified to the certification programs 
and ban landfill of federally used electronics. 

 

 Improve tracking of used Federal equipment throughout the lifecycle.  

 

 Encourage electronics manufacturers to expand their product take-back 
programs in Federal electronics purchase, rental and service contracts. 

 

 Require and enable recipients of former Federal equipment that has 
been sold, transferred, or donated for reuse to use certified recyclers 
and follow other environmentally sound practices. 

 

 More effectively direct Federal Government spending on electronics 
toward green products through procurement.  
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Status of Federal Government Leads by Example 

 

 General Services Administration (GSA) is developing a government-wide regulation that 
will require Federal Agencies to maximize reuse, clear data and to ensure used Federal 
equipment is managed by certified recyclers. 

 

 EPA is working with GSA to conduct an Implementation Study of the R2 and e-Stewards 
certification programs to determine if the programs are implemented transparently, 
consistently and are achieving desired results.  

• Will inform GSA requirements for managing federal used electronics. 

• Hope to understand better the strengths and weaknesses of the programs. 

 

 GSA will improve tracking of used Federal equipment throughout the recycling chain.  

 

 EPA launched the Federal Green Challenge (FGC)  
• Program goal is for federal facilities located throughout the U.S. to reduce their 

environmental impacts in six areas, including electronics.   
• In 2012, FGC participants reported recycling 5,700 tons of electronics.  
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Goal 3: Improve Handling  of  Used   
Electronics in the U.S. 
 

 Launch voluntary partnerships with the electronics 
industry and stakeholders to increase collection of used 
electronics that are safely managed by certified recyclers.  

 

 Provide guidance to electronics recycling employers on 
providing facilities that offer safe and healthful working 
environments. 

 

 Establish approaches to gather, track, and provide public 
access to information on quantities and movement of 
used electronics within the U.S.   
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Status of Improve Handling of Used 

Electronics in the U.S. 

 Launch voluntary partnerships that center around certified recyclers. 
 
– EPA successfully launched the Sustainable Materials Management (SMM) Electronics Challenge       

• A voluntary partnership with electronics manufacturers and retailers (e.g., Best Buy, Dell, LG, 
Nokia, Panasonic, Samsung, Sharp, Sony, Sprint, Staples). 
 

• Partners commit to: 
– Send 100% used electronics collected to certified recyclers/refurbishers. 
– Increase total amount used electronics collected. 
– Promote transparency by publically sharing results. 

 

 Increase the use of 3rd party certified recyclers by states, business and the general public to 
ensure proper handling and disposal of used electronics. 

 
– There has been an increased of awareness and demand in the use of certified recyclers. 
– Since release of the NSES in July 2011 to April 2013, there has been a 240% increase in certified 

recyclers. 
– EPA Developed and launched a map of recyclers and refurbishers that are certified to the electronics 

recycling certification programs.  
http://www.epa.gov/epawaste/conserve/materials/ecycling/certmap.htm 
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Goal 4: Reduce Harm from US Exports;  
Improve Handling in Developing Countries 

 Improve information on trade flows and handling of used electronics, and 
share data with Federal and international agencies, within the limits of Federal 
authorities.  

 

 Provide technical assistance and establish partnerships with developing 
countries to better manage used electronics. 

 

 Work with exporters to explore how to incentivize and promote the safe 
handling of remanufactured, recycled, and used electronics at home and 
abroad. 

 

 Propose regulatory changes to improve compliance with the existing regulation 
that governs the export of cathode ray tubes from used computer monitors and 
televisions that are destined for reuse and recycling.  

 

 Support ratification of the Basel Convention on the Control of Transboundary 
Movements of Hazardous Wastes and their Disposal.  
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Status of Reduce Harm from US Exports;  
Improve Handling in Developing Countries 

 

 Improve trade flow information on used electronics. 
 

– UNU-StEP/MIT/NCER study to characterize transboundary flows of e-waste from US. 

– USITC report using trade data to estimate flows released February 2013. 

 

 Propose regulatory changes to better track exports and support compliance 
monitoring of CRTs exported for reuse and recycling. 
 

 Provide technical assistance and establish partnerships with developing 
countries to better manage used electronics. 
– Collaborating in Asia, Africa, Latin America and the Caribbean and North America. 

– Cooperate through bilateral and regional agreements/initiatives and with UNU-StEP. 

 

 Support ratification of the Basel Convention.  
– Participation in Basel working groups (e.g. PACE, ESM) that develop guidance on 

recycling of used electronics and their transboundary movement. 
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E-Waste Enforcement 

• RCRA compliance monitoring and enforcement program includes the Cathode Ray Tube (CRT) 
regulations. 
 

• Regions and states continue to inspect electronics recycling facilities and bring appropriate 
enforcement actions. 

 

• EPA has concluded two recent criminal enforcement actions: 

– Executive Recycling Inc., its owner, and its vice president, were convicted on multiple counts of 
mail and wire fraud, obstruction and environmental crimes related to illegally disposing electronic 
waste and smuggling. The company claimed to safely recycle e-waste in the U.S., but regularly 
exported obsolete and discarded electronic equipment with toxic materials to other countries.  
 

– Discount Computers Inc. (DCI) and its owner and a second company executive pled guilty to 
trafficking in counterfeit goods and services and violating environmental laws relating to the illegal 
export of CRTs.  DCI was sentenced to pay a $2 million fine and $10,839 in restitution. The owner 
received 30 months incarceration, two years of supervised release, and must pay a $10,000 fine.  
 

• EPA with INTERPOL’s Environmental Crime Program, launched Operation Enigma in late 2012. 
– Program identifies and disrupts the illegal collection, recycling, export, import and shipping of discarded 

electronic products.   

– The first phase targeted Europe and Africa and led to the seizure of 240 tons of electronic equipment and 
electrical goods and the launch of criminal investigations against some 40 companies involved in all 
aspects of the illicit trade.  
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Other Federal Agencies NSES 
Commitments https://www.fedcenter.gov 

• General Services Administration (GSA):   

– Revising policy and regulations for managing the Federal Government’s electronics. 

– Proposed regulation to include requirement for Federal Government to use certified electronics 
recyclers to manage unwanted used electronics. 

 

• Occupational Safety and Health Administration (OSHA):  

– Developing “Safety and Health Management Guidelines for E-Waste.”  

 

• National Institute for Occupational, Safety and Health (NIOSH): 

– Conducting studies (with EPA) on exposures during electronic recycling processes. 

 

• United States Trade Representative:  

– Commissioned a US International Trade Commission report “Used Electronic Products: An Examination 
of U.S. Exports.”  

 

• United States Postal Service: 

– Launched USPS Blue Earth, a electronics recycling program that allows Federal Agencies and their 
employees to recycle electronics free of charge; program uses certified recyclers. 

– Especially valuable to facilities located in rural areas by providing easy transportation for recycling.   
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Benefits:  National Strategy  
for Electronics Stewardship 

 

 Using an Interagency approach to develop the National Strategy for 
Electronics Stewardship: 
 Elevated importance and priority of proper electronics management. 
 Allowed fast and easy communication about electronics 

management throughout Federal Government. 
 Encouraged other Federal Agencies (e.g., USTR, OSHA, USPS) to 

develop needed information, guidance or programs.    

  
 Developing the National Strategy for Electronics Stewardship: 

 Provided a coordinated and public blueprint of actions the Federal 
Government will accomplish. 

 Electronics stakeholders better understand the importance the 
Federal Government places on electronics stewardship. 

 Electronics recyclers realize the importance of becoming certified to 
an electronics recycling standard.   
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