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摘要 

本次出國行程主要是係延續過去兩年（民國 103 及 104 年）推動氣候變遷調

適夥伴倡議的成果，赴美出席「氣候變遷調適夥伴合作」會議，與美國環保署

（United States Environmental Protection Agency, USEPA）、美國國家海洋暨大氣

總署（National Oceanic and Atmospheric Administration, NOAA）氣候計畫辦公室

（Climate Program Office, CPO）等單位舉辦雙邊會議，進行氣候變遷調適業務

交流，分享臺美雙方氣候變遷合作成果；我方並分享在「泛太平洋氣候變遷調適

夥伴」的實質推動成效，並介紹我國通過的溫室氣體減量及管理法，就調適業務

規範及我國國家調適政策綱領目前進度提出說明。美方並肯定我方在推動泛太平

洋氣候調適夥伴計畫所做的努力，建議我國可參加亞太調適網絡（Asia Pacific 

Adaptation Network, APAN）及韓國舉辦城市清淨空氣夥伴（Cities Clean Air 

Partnership, CCAP）會議，希望透過臺美雙方氣候變遷調適領域之相關業務交流，

共同發展與執行合作方案/計畫，提供面對氣候變遷的最佳實務與作法，精進我

國氣候變遷調適能力，共同提升亞洲區域夥伴氣候變遷調適的能力。 

在本次行程中亦安排拜會世界銀行（World Bank），雙方就氣候減緩方面

進行意見交換，並就世界銀行於西元 2010 年建立之「市場準備夥伴計畫」

（Partnership for Market Readiness, PMR）進行交流，探討我國以技術夥伴加入之

可行性；另與美國麻省理工學院（ Massachusetts Institute of Technology, MIT）氣

候合作實驗室（Climate CoLab）洽談後續雙方合作事務，開展氣候變遷調適活

動，促進亞太地區氣候變遷調適夥伴關係及開創氣候新發想。參訪美國氣候中心

（Climate Central），了解氣候科普資訊及前瞻作法，對於我國氣候變遷調適宣

傳和提升知識的認知交換經驗，對於推動本署氣候變遷調適業務與國際接軌之契

機，極有助益。 
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壹、 背景說明及目的  

為展現積極推動區域性國際環境合作之意願，於西元 2014（下同）年提倡

泛太平洋氣候變遷調適夥伴（Pan Pacific Adaptation on Climate Change, PPACC），

促進泛太平洋地區小島國家與低度開發國家間氣候變遷調適合作關係，建立調適

夥伴網絡，於 2014、2015 年與美國環保署透過國際環境夥伴（International 

Environmental Partnership, IEP，以下簡稱 IEP）計畫共同辦理兩次泛太平洋氣候

變遷調適國際研討會，與美國環保署（United States Environmental Protection 

Agency, USEPA ，以下簡稱 USEPA）、美國海洋暨大氣總署（National Oceanic 

and Atmospheric Administration, NOAA，以下簡稱 NOAA）、美國美國麻省理工

學院（Massachusetts Institute of Technology, MIT ，以下簡稱 MIT）氣候合作實

驗室（Climate CoLab）、太平洋島國、東北亞、東南亞、南亞等國外專家和政

府官員，共同擘劃具體的氣候夥伴合作模式與平臺。 

延續兩年氣候變遷調適夥伴倡議的成果，本次行程主要安排與美國環保署、

美國 NOAA 氣候計畫辦公室（Climate Program Office, CPO）舉辦雙邊會議，談

後續合作發展細節，開展氣候變遷調適事務合作事宜，以及與美國 MIT 氣候合

作實驗室（Climate CoLab），談後續合作事務細節，開展氣候變遷調適活動，

促進亞太地區氣候變遷調適夥伴關係及開創氣候新發想。另外，參訪氣候中心

（Climate Central），了解氣候科普資訊及前瞻作法，有助於加強氣候變遷調適

宣傳和提升知識的認知。藉由參與本行程參訪及交流，了解國際對氣候變遷及相

關風險資訊之應用與作法，掌握美國國家因應氣候變遷現況、氣候變遷調適資訊

和前瞻作法，了解美國氣候變遷調適策略及推動現況，有助益精進我國因應氣候

變遷的調適能力與經驗，並且更進一步提升臺灣與美國雙方氣候變遷調適事務及

國際合作關係，以建立氣候變遷調適夥伴合作平臺，共同促進亞太地區氣候變遷

夥伴關係，對於推動本署氣候變遷調適業務與國際接軌之契機，極有助益。 

另外，在氣候減緩方面，則將就世界銀行（World Bank）於 2010 年建立之

「市場準備夥伴計畫」（Partnership for Market Readiness, PMR，以下簡稱 PMR）

做交流，討論我國以技術夥伴加入之可行性，透過技術交流和創新合作創造低碳

環境，強化與國際連結。 
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貳、 交流過程及內容 

一、出國行程 

本次出國行程是安排與 USEPA、NOAA、MIT 氣候合作實驗室（Climate 

CoLab）、氣候中心（Climate Central）等單位，對於氣候變遷調適相關業務

進行交流，並洽談後續合作發展細節，開展氣候變遷調適業務，相關行程如

下表所示。 

表 1 本次行程 

日期 地點 工作內容 

4 月 9 日（六） 

4 月 10 日（日） 
桃園→華盛頓特區 啟程。 

4 月 11 日（一） 華盛頓特區 

1. 與 National Oceanic and Atmospheric 

Administration （NOAA）氣候計畫辦公室

舉 辦 雙 邊 會 議 ， 就 Climate Resilience 

Toolkit（CRT）回復力/韌性工具部分，學

習氣候工具包使用方法及評估技術等細

節。 

4 月 12 日（二） 華盛頓特區 

1. 與美國環保署舉辦雙邊會議，了解美國環

保署對 Climate Resilience Toolkit （CRT）

回復力/韌性工具之推動現況和區域性碳

交易市場議題交流，學習韌性和推動碳市

場之運作方式。 

2. 拜會美國環保署國際事務辦公室代理助

理署長西田（Jane Nishida）女士，分享歷

次氣候變遷調適國際研討會成果，並邀請

參加研討會以分享韌性城市案例。 

4 月 13 日（三） 華盛頓特區 

1. 上午 10:00am，與世界銀行（World Bank）

針對韌性城市與 Partnership for Market 

Readiness（PMR）議題進行雙邊會談。 

2. 下午拜訪駐美國台 北 經濟文化代表處

（TECRO）公使。 

4 月 14 日（四） 普林斯頓、波士頓 

前往美國氣候中心（Climate Central）就氣候

變遷及群眾溝通議題進行討論，了解其在氣

候變遷宣傳的角色。 
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日期 地點 工作內容 

4 月 15 日（五） 波士頓、紐約 
與美國麻省理工學院（MIT）亞洲氣候競賽

活動後續作業事宜。 

4 月 16 日（六） 華盛頓特區 會議紀錄彙整 & 工作討論。 

4 月 17 日（日） 紐約 前往紐約機場。 

4 月 18 日（一） 

4 月 19 日（二） 
紐約 搭機返臺。 

 

二、本次出國交流概述及成果 

本次行程主要是赴美出席「氣候變遷調適夥伴合作」會議，並與 USEPA、

OSTP 副主任、NOAA、MIT 氣候合作實驗室（Climate CoLab）、美國氣候

中心（Climate Central）等單位進行氣候變遷調適業務交流，以及世界銀行

（World Bank）進行氣候變遷減緩業務交流，分享過去兩年推動氣候變遷調

適夥伴成果及未來規劃，以及瞭解美國對於氣候變遷的研究和資訊的應用與

國際資訊交流互動的方式，掌握美國國家因應氣候變遷現況、氣候變遷調適

資訊和前瞻作法，瞭解美國氣候變遷調適策略及推動現況，以增進我國因應

氣候變遷的調適能力與經驗。 

與 NOAA 會談，則由其氣候計畫辦公室（CPO）主任 Dr. Wayne Higgins 

與我方主談，分享過去兩年臺美氣候變遷合作成果（如附件一），近年藉由

舉辦國際研討會，凝聚氣候夥伴共識，已具初步合作共識，並於法國巴黎氣

候會議 COP21 期間共同宣布推動夥伴關係，與成員國家建立良好互動，對於

推動「泛太平洋氣候變遷調適夥伴」有相當的實質成效；另我國已於 104 年

7 月 1 日公布溫室氣體減量及管理法（以下簡稱溫管法），本次會議亦就調

適業務規範及我國國家調適政策綱領進行分享，而 Dr. Higgins 非常肯定臺美

在氣候變遷領域過去兩年的成效，尤其臺灣在推動泛太平洋區域合作的努力，

美方將持續支持與合作，尤其美國在氣候變遷領域上，為跨領域的整合發展，

非常樂意與臺灣深化發展關係，建議可先在臺美 IEP 架構下進行合作計畫。 

與美國環保署代理助理署長西田（Jane Nishida）女士與進行會談，在本

次會談中分享過去兩年臺美雙方藉由國際環境夥伴計畫（IEP）對於氣候變遷

合作成果，透過國際研討會與成員國家建立良好互動，凝聚氣候夥伴共識，



 

 4

期能促成合作計畫及協議的產生，另雙方並就我國國家調適政策推動情形進

行交流。USEPA Nishida 女士非常肯定我國在推動泛太平洋氣候調適夥伴的

計畫，願意與我國分享有關國家調適計畫之制定與執行經驗，建議我方可嘗

試參與美日亞太調適網絡（Asia Pacific Adaptation Network, APAN）合作計畫、

斯里蘭卡舉辦的氣候調適國際會議及城市清淨空氣夥伴（ Cities Clean 

Air Partnership, CCAP）會議，彰顯於 IEP 下達成的貢獻，擴展國際合作事務，

增加國際能見度。而對於與 NOAA 在 IEP 之架構下進行合作，後續可另外安

排時間討論。 

在美國世界銀行交流方面，本次行程中安排與 PMR 經理會面，雙方就

氣候變遷與碳市場領域進行交流，分享國際重要資訊。  

MIT 氣候合作實驗室（Climate CoLab）會談，雙方就後續合作細節進行

討論，將調整亞太氣候合作競賽方式。而美國氣候中心（Climate Central）拜

會中，雙方就未來合作機制進行初步討論，並邀請美國氣候中心參加泛太平

洋氣候變遷調適國際研討會，建立合作共識，尋求合作之可行性。 
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參、 雙邊交流紀要 

一、 美國國家海洋暨大氣總署（NOAA） 

(一) 組織介紹 

美 國 國 家 海 洋 暨 大 氣 總 署 （ National Oceanic and Atmospheric 

Administration, NOAA）是隸屬於美國商務部的科技部門，主要關注地球的大

氣和海洋變化，提供對災害天氣的預警，提供海圖和空圖，管理對海洋和沿

海資源的利用和保護，研究如何改善對環境的瞭解和防護，其組織架構圖如

圖 1 所示。NOAA 設立氣候計畫辦公室（Climate Program Office, CPO）發展

和維持全球實地氣候觀測系統，從海洋底部到大氣層頂部監測地球氣候變化，

而並產生的數據和知識為全球性氣候訊息，目前 CPO 辦公室主任為 Dr. 

Wayne Higgins，其組織架構如圖 2 所示，分為五個主要部門，辦公室人員共

66 位，而主要目標如下所述： 

1. 合作夥伴（Partnership）：促進夥伴關係，建立在雙方的優勢及興趣，

發展 CPO 工作的價值及影響。 

2. 整合氣候研究（Integrated Climate Research）：實現充分整合研究計

畫以發展氣候科普、監測、模擬和預測，以及其影響實現有效的決

策。 

3. 人物與文化（People & culture）：賦予人們和自身在組織的角色具備

技能及能力因應不斷改變的需求及條件。 

4. 商業模式（Business processes）：採用 CPO 公共建設、管理範例和商

業模式，維持高執行力並提供企劃、產品及服務。 
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圖 1. National Oceanic and Atmospheric Administration（NOAA）組織架構 

 

 

圖 2. National Oceanic and Atmospheric Administration（NOAA）

氣候計畫辦公室（Climate Program Office）組織架構 
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(二) 會談重點成果 

1. 本次會談係延續過去兩年民國 103 及 104 年辦理氣候變遷調適夥伴的推

動成果，洽談未來可能之合作計畫，其中針對氣候變遷調適業務，NOAA 

表達高度合作意願，除派人參與我國泛太平洋氣候調適會議外，期望未

來能有積極合作的計畫，本次會議主要討論重點為討論過去兩年的成效，

擬定未來三年的工作計畫。（會議之英文共同結論初稿如附件三） 

2. 會議首先由 NOAA 的氣候計畫辦公室（Climate Program Office, CPO）

主任 Dr. Wayne Higgins 與我方進行雙邊會談，雙方將以氣候變遷韌性

工具包（Climate Resilient Toolkits）、氣候變遷與健康、海岸韌性等三項

議題進行合作交流，後續並將由美方各領域專家與我方專家分別會談。 

3. 我方針對過去兩年臺美氣候變遷合作議題上進行成果說明，過去 2 年來

共有 13 個國家參與我方舉辦的 2 次國際研討會，並於法國巴黎氣候會

議 COP21 期間辦理宣傳活動，與成員國家建立良好互動關係，對於推

動「泛太平洋氣候變遷調適夥伴」有實質的成效。另我國於民國 104

年 7 月 1 日公布溫管法，就我國調適政策推動現況進行分享，希望可以

將美國已發展的評估工具進行交流。另由於島嶼國家所面臨的氣候變遷

衝擊與大陸型國家有諸多差異。冀能透過雙方調適領域合作，如人員訓

練、資訊交流及共同執行合作方案/計畫，提供彼此面對氣候變遷的最

佳實務經驗與作法，進一步共同提升亞洲區域夥伴氣候變遷調適的能力。

（簡報如附件一） 

4. Dr. Wayne Higgins 非常肯定臺美在氣候變遷領域過去兩年的成效，尤

其我國在推動泛太平洋區域合作的努力，美方將持續支持與合作。而美

國在氣候變遷領域上，為跨領域的整合發展，而 NOAA 配合美國商業

部，主要負責科學與政策工具的支援，也期待未來先在 IEP 架構下進

行合作計畫，期望能持續推動與我國在氣候變遷相關議題之合作關係。 

5. Dr. Wayne Higgins 提出可派美方專家團隊到臺灣，與本署就後續之推動

計畫評估與規劃，並洽商本署規劃於十月舉辦的氣候變遷調適國際研討

會。此外，雙方也可透過視訊會議等方式，擴大美方專家與我方商議的

內容。 
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6. 美方分享由美國白宮科學顧問及環保署長在 4 月 4 日於白宮發布的「美

國氣候變遷對人類健康的衝擊科學評估報告」（The Impacts of Climate 

Change on Human Health in the United States: A Scientific Assessment）。

其中 USEPA 主要任務是支援報告撰寫與分工，並統籌美國國家氣候調

適團隊 （United States Global Change Research Program, USGCRP），而

NOAA 則統整科學與評估報告內容。這份評估報告計有 13 個部會共同

進行，獲得國際高度迴響，是近年度針對民眾因應氣候變遷健康及國家

政策調適的政策藍圖典範之一。 

7. 我方由本署代表及衛福部駐美組長盧道揚醫師，分享我國環境衝擊與疾

病近期相關議題，如二氧化碳大量排放造成的細懸浮微粒 PM2.5 空氣污

染，以及高溫導致傳播加速的登革熱疫情。另分享我國在氣候變遷與健

康政策遇到的挑戰，如公共意識的提升與公眾觀點的促發、醫學或學術

研究資料的傳遞與公開，以及政府間的跨部會合作。 

8. NOAA 分享如何在的政府部會間凝聚共識，以及公眾認知到氣候變遷

與健康之間的重要關係，在氣候變遷與健康議題的國際合作經驗，

NOAA 協助印度、澳洲與英國等預測高溫工作，並以印度和南亞國家

關注高溫為例，其表示這些國家透過國內研究機構進行跨國合作，累積

多年的溫度觀測資料、進行氣候預報，其合作模式可提供我國參考。 

(三) 交流照片：  

 

圖 3. 與 National Oceanic and Atmospheric Administration（NOAA）

氣候計畫辦公室（Climate Program Office）進行雙邊會議
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圖 4. 與 National Oceanic and Atmospheric Administration（NOAA）

氣候計畫辦公室人員合影-1 

 

圖 5. 與 National Oceanic and Atmospheric Administration（NOAA）

氣候計畫辦公室人員合影-2 

 

圖 6. 與 National Oceanic and Atmospheric Administration（NOAA）

氣候計畫辦公室人員合影-3
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二、 美國環保署國際事務辦公室代理助理署長 Jane Nishida 女士 

(一) 組織介紹 

美國國家環境保護署（United States Environmental Protection Agency, 

USEPA）是美國聯邦政府的一個獨立行政機構，主要負責維護自然環境和保

護人類健康不受環境危害影響。USEPA 由美國總統尼克森提議設立，在獲

國會批准後於 1970 年 12 月 2 日成立並開始運行。在環保署成立之前，聯邦

政府沒有組織機構可以共同合協地對付危害人體健康及破壞環境的污染物

問題。環保署署長由美國總統認命，直接向美國白宮問責。USEPA 不在內

閣之列，但於內閣各部門同級，現任署長為吉娜·麥肯錫（Gina McCarthy）。

EPA 現有大約 18,000 名全職雇員，其組織架構（如圖 3 所示）包括華盛頓

總署、10 個區域分署、和超過 17 個研究實驗所。USEPA 的具體職責包括，

根據國會頒布的環境法律制定和執行環境法規，從事或贊助環境研究及環保

項目，加強環境教育以培養公眾的環保意識和責任感。 

 

圖 7. 美國環保署（United States Environmental Protection Agency）組織架構 

 

(二) 會談重點成果 

1. 我方分享我國國家調適計畫與制定範疇（簡報如附件五），其涵蓋層面

包含災難預防、水資源使用、公共建設、國土規劃、能源供應、至農業
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與健康議題。另 2015 年我國溫管法通過，業正式確立環保署成為國家

調適及減緩計畫之主責機關。USEPA 日前公告的「氣候變遷與健康報

告」，將可做為我國施政規劃之重要參考依據。 

2. USEPA 願意與我國分享有關國家調適計畫之制定與執行經驗。為提高

執行效益，建議可就我國與美國國家調適計畫之內涵及差異出發，並可

透過視訊或電話會議方式，持續進行討論會晤。 

3. USEPA 於 2016 年 3 月與日本代表探討美日雙方在亞太調適網絡（Asia 

Pacific Adaptation Network, APAN）所扮演的角色。其中，USEPA 主要

與日本交換實務應用層面資訊及相關計畫議題，其中包括 20 個高度發

展城市領航計畫（20 Developed City Pilot Program）、亞洲空氣清淨計畫

（Clean Air Asia），與其他城市級之計畫。建議本署可嘗試參與上述計

畫。 

4. Nishida 代理助理署長非常肯定雙方在推動泛太平洋氣候調適夥伴的計

畫，並建議我國參加今年十月參與由聯合國環境規劃署（UNEP）支持

的亞太調適網絡（Asia Pacific Adaptation Network, APAN）於斯里蘭卡

舉辦的氣候調適會議，其屬大型國際會議，由亞洲開發銀行所支持，涵

蓋地區包含了大部分亞太國家，建議我方可努力加入 APAN 組織，擴

展國際合作事務。 

5. Nishida 代理助理署長並表示今年 8 月將在韓國釜山舉辦清淨空氣

（Cities Clean Air Partnership, CCAP）會議，有鑑於我方和韓國大學的

良好關係，建議屆時我國應彰顯於 IEP 下達成的貢獻，創造共同利益，

並可考量強化在氣候變遷調適議題上，尤其是中央政府與地方政府的合

作面向。 

6. 我方表示，NOAA 專家預計於 6 月底來臺展開為期一周的工作會議，

雙方將就建置氣候韌性工具、健康衛生、海岸調適及國家調適計畫等議

題進行深度討論。就此議題 USEPA 表示，可視工作範圍及其介入的程

度，再評估後續是否再簽署新的協議，未來雙方可再擇期討論。 
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(四) 交流照片：  

 

圖 8. 與美國環保署國際事務辦公室代理助理署長 Jane Nishida 女士合影 

 

圖 9. 與美國環保署會談現況-1 

 

圖 10. 與美國環保署會談現況-2 
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三、 世界銀行（World Bank） 

(一) 組織介紹 

世界銀行為發展中國家資本項目提供貸款的聯合國系統國際金融機構，

主 要 由兩 個機 構組成 ：國 際復 興開 發銀 行 (The International Bank for 

Reconstruction and Development, IBRD) 與 國 際 開 發 協 會 (International 

Development Association, IDA)，成員超過 100 個國家，而世界銀行的官方目

標為消除貧困。 

在氣候變遷議題上，世界銀行提供財務、政策與技術上的支援，針對衛

生、供水、能源、工業、貿易、農林、災害管理等，協助開發中國家緩解或

適應氣候變遷的劇烈影響，包括創新的財務融資（氣候投資基金、森林碳夥

伴基金）和優惠、綠能技術開發與政策建議，而且網站上可找到相關支援計

劃與研究報告，以及全球各國經濟發展和碳排放的指標圖表數據。 

近年來由於氣候變遷，各國對於溫室氣體減緩開始有積極的作為，各國

開始紛紛思考尋找最具成本效益的方式，藉以解決目前全球所共同面臨的困

境，其中透過市場機制方式可被視為最創新且具成本效益的方式，不僅可以

有效減緩溫室氣體的排放，也可提升資金的流動。 

1. 「市場準備夥伴計畫」（Partnership for Market Readiness, PMR）背景介紹 

世界銀行在 2010 年 12 月建立了已提供資金和技術協助的 PMR，

來支持和推廣碳市場機制；其透過資金的援助、技術協助，幫助已開發

國家和開發中國家建立起合作的橋梁，提供包含排放交易機制、碳稅、

新額度機制等能力建構的援助，透過技術交流和創新合作創造低碳環

境。 

PMR 主要的四個核心目標為： 

(1) 對於準備就緒的市場提供補助資金：如市場機制下的溫室氣體登錄、

量測、報告和查證系統，數據收集與管理工具，和監管架構等。 

(2) 試行和測試創新的市場工具，如國內排放交易機制或新的抵換額度

機制。 

(3) 提供技術討論與知識創造平台。 

(4) 分享經驗教育與最佳做法。PMR 的目標是幫助國家事先準備以施

行市場為基礎的政策措施，雖然並非所有國家已決定其採行之政策



 

 14 

措施，但預備夥伴國家在 PMR 協助下可以增進其市場預備的能力

建置，不論預備夥伴國家最終是否施行以市場為基礎的政策措施，

參與市場預備夥伴是有益無害。 

2. PMR 技術工作計畫（PMR Technical Work Program） 

履行參與國提出市場預備計畫，以作為發展市場預備的能力，以及

設計市場機制的手段，包含試點的計畫，透過市場預備計畫的過程，履

行參與國可以界定出在技術及制度能力上的落差與需求，PMR 技術工

作計畫著重於履行參與國所共同需求並提供完整性的協助，此計畫之設

計在於經驗知識分享，加強實際應用及建置可行的國家機制。技術工作

計畫包含下列範疇：設施層級的溫室氣體可量測、可報告及可查驗

（Measuring, Report and Verification, MRV）數據管理、註冊與追蹤工具、

基線的設立、抵換標準、碳價的模型建置。PMR 技術工作計畫是由三

個工作小組組成，分別為 

(1) 基線團隊（Baselines Working Group）：設立目的是為促進市場機制

的發展，專注於額度機制的額度基線設立。 

(2) MRV 團隊（MRV Working Group）：由 PMR 參與國家以及對推薦

給 PMR 秘書處的專家所組成，主要工作範疇為提 PMR 供秘書處

MRV 相關工作上的建議，提供 PMR 知識的意見與回饋。 

(3) 抵換團隊（Offsets Working Group）：由 PMR 的成員國、抵換標準

設立組織以及 PMR 的專家團隊所組成，目的在為對抵換計畫的設

計、發展與實行等基本要素需要進一步了解的履行參與國建立一個

知識與資訊交流平台，透過次平台可以發表、學習與討論其他抵換

計畫的經驗，以達到在抵換計畫的設計於實行上更可靠、一致與全

面性的成果。 

(二) 會談重點成果 

1. 我國希望能和市場預備夥伴（PMR）進行技術方面的交流合作，

PMR 對我國在減量上取的進展表示祝賀，也表示希望能知道更多

有關實際減量、轉型至清淨能源的措施與作法。 

2. PMR 目前共協助 17 個國家進行減緩的準備工作，項下共有三個計

畫：國家、技術、政策工作，但由於資源有限，目前沒有加入新國

家的規劃，建議可以與 PMR 資助的的國家合作，參與會議並進行
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技術交流。 

3. 我方分享我國在去年提出之 INDC（如附件六），在能源需求面主

要策略以提高能源使用效率為優先，而在能源需求面則以優化調整

能源組合為核心策略，惟為達成減碳目標，市場工具亦是相當重要

的一環。 

4. 為順利達成減量目標，環保署希冀藉由國際會議交流，精進國家相

關政策執行，如 MRV 制度與碳交易市場之相互發展。鑑此，除持

續積極參與相關會議外，亦藉由交流會舉辦，交換重要經驗。 

5. 世界銀行代表表示，我國業於 2015年完成氣候變遷專法立法工作，

為完成減量目標，碳定價為重要的政策工具之一，為提供政府與民

間企業建立雙方之溝通平台，以執行相關減碳政策，聯合國氣候高

峰會已建置 CPLC（Carbon Pricing Leadership Coalition）平台，以

利各機構共同探討，建議我方可以積極爭取參與該組織。 

6. 碳價仰賴碳市場的連結，與政策工具亦有相當之關聯，因為我國的

碳交易市場相對是個小型市場，較不具有流動性，因此未來勢必將

與其他市場進行連結，未來若可連結到其他的碳交易市場，將有助

於提升國內碳交易流動性，並確保價格的穩定性。連結其他碳交易

市場亦可以提供具有減碳責任的公司有更多選擇，可以降低減碳的

成本(有較大彈性取得成本較低的選擇)。 
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(三) 交流照片： 

 

圖 11. 與世界銀行 Partnership for Market Readiness（PMR） 

會談現況-1 

 

圖 12. 與世界銀行 Partnership for Market Readiness（PMR） 

會談現況-2 

 

圖 13. 與世界銀行 Partnership for Market Readiness（PMR）合影 

 



 

 17 

四、 MIT 氣候合作實驗室（Climate CoLab） 

(一) 組織介紹 

美國麻省理工學院氣候合作實驗室（MIT Climate CoLab，以下簡稱 MIT 

CC）為麻省理工學院程式研究與規劃部門（Department of Urban Studies and 

Planning，簡稱 DUSP）中的核心計畫之產物，MIT CC 利用知識達成深化公

民參與、提高社會實踐程度、政策宣傳與資源共享，利用群眾智慧驅策達成

創新目標，並提供實踐社會正義之舞台，實際達成低碳韌性城市建設。 

MIT CC 成員來自複數群體，包含教師、校友、學者、公民組織、政府

官員及其他不斷增長的合作夥伴，除此之外，透過在學學生加入團隊並成為

重要的創新參與者，使 MIT 與公民組織間知識與資源的交流更為便利。其

主要工作為與 MIT 的在學學生、教師與員工合作，並利用 MIT 之技術資源

將下列願景與使命付諸實踐： 

1. 行動：透過群眾參與及資源共享，發展實踐永續性的低碳韌性都市操作

模型。 

2. 想法：透過公民合作與共同創立理論等群眾參與、發展與社會革新等機

制，孕育出關於永續低碳城市等相關知識，並培育相關計畫幹部擁有具

備引領創新與處理問題的能力與技巧。 

MIT CC 建置網路交流平臺，透過減碳或氣候變遷調適相關網路活動，

讓參加者提出活動企劃案，並藉由網絡平臺讓世界各地不同的民眾進行討論

及提出評論，於活動最後經由評審經過篩選後，再由專家與公眾評選，選出

具可行性的企劃案，後續可與潛在的執行者合作，以達成具體實現企劃的目

標。企劃案涉及的領域主要為能源、溫室氣體、碳管理、交通、建築、廢棄

物、農業、氣候調適與公民參與等議題，不局限於硬體設施或政策機制的制

定，也可以藉由宣導改善公眾對於能源使用之態度以達成減碳目標，而企劃

案的實行範圍不限，也可以是單一城市、社區、或是國家、區域皆可。 

(二) 會談重點成果 

我國環保署與 MIT 已有合作意願，雙方將藉由 MIT CC 推展氣候變遷

調適競賽方式進行合作，本次行程安排與 MIT CC 主要負責人 Ms. Laur Hesse 

Fisher 計畫經理進行會談，雙方就未來合作的計畫進行細部內容討論，國際

環境夥伴計畫（IEP）計畫經理 Justin Harris 並以電話會議方式參與討論，對

於亞太氣候合作競賽方式，將配合整體規劃進行調整。 
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(三) 交流照片：  

 
圖 14. 與美國 MIT Climate CoLab 計畫經理 Ms. Laur Fisher 會談現況 
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五、 美國氣候中心（Climate Central） 

(一) 組織介紹 

於 2005 年 10 月由耶魯森林與環境學校與上百名科家、政策規畫者、記

者、商界代表、宗教與民間團體，所提出的倡議，並在 2008 年由 Flora 家

族基金會與 11TH HOUR PROJECT 贊助下成立氣候中心（Climate Central）

國際組織，係為公共慈善非營利機構，總部設立於紐澤西州。 

Climate Central 由眾多科學家與記者組成，其主要任務在研究氣候變遷

的科學事實，並向美國民眾與決策者提出報告，企圖由公民知識教育落實全

民減碳，達成低碳城市之目標，並與國內外研究機構合作，交流研究成果與

技術；另因群眾為落實低碳韌性城市之關鍵因素，故該機構並設立專門部門

定期評估與檢討訊息傳播效率，提供永續與低碳排放技術分享平臺，借助專

業科技達成永續低碳生活。 

1. 核心價值 

(1) 科學誠信：報告科學事實，即便是與主流有落差。 

(2) 公眾傳達的重要性：盡可能廣泛傳遞科學事實給公眾，並支持公正

公開的議題辯論，因為群眾為低碳韌性城市落實之關鍵。 

(3) 溝通效率：尖端的科學與溝通的創新組合定義為方法特性，有效傳

遞訊息與打動聽眾。 

(4) 合作：在特定領域達到獨步全國，並將成果與技術分享給共同應對

氣候變遷的夥伴。 

(5) 不具黨派與立場：沒有任何政策規劃與法規確保無黨派立場。 

2. 主要工作 

(1) 研究：發布氣候變遷科學研究，但不局限於科學期刊，也提供資料

的視覺化讓媒體與社會更直觀了解科學事實。 

(2) 媒體與溝通：獨立新聞發布組織透過網站的每日專題報導或互動式

圖卡影響公眾，涵蓋範圍有數位、印刷品與廣播。 

(3) 社會科學研究：氣候變遷難以達成普遍理解，因此需要利用完整的

社會科學研究，客觀評估宣傳效果以達最佳效率。 
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(4) 計畫主題：氣候變遷、能源、海平面上升、氣象。 

(二) 會談重點成果 

拜會美國氣候中心（Climate Central）雙方就初步合作機制進行討論，

並將邀請美國氣候中心參加氣候變遷調適國際研討會，建立合作共識，尋求

合作之可行性，以及建議可於聯合國舉行氣候大會 COP 會議期間，共同合

作舉辦活動。 

(三) 交流照片：  

 
圖 15. 與美國氣候中心（Climate Central）人員合影。 
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肆、 心得與建議 

(一) 美國 NOAA 提出六月將派專家來臺進行未來計畫評估會議和討論十月

份氣候變遷調適國際研討會規劃內容，與我方專家進行互動，建議以

氣候變遷調適韌性風險評估政策工具（resilient toolkits）、氣候變遷與

健康、海岸韌性等三項議題，研擬未來會議規劃進行方向。 

(二) 與美國 NOAA 未來可有一合作計畫，建議雙方先在 IEP 計畫下進行，

研商合作規劃內容。 

(三) 有關於 2016 年更好的空氣品質（Better Air Quality, BAQ）會議將於韓

國釜山舉行，臺美雙方就納入溫室氣體減量及氣候調適等議題達成共

識，並希望我方以夥伴形式參與會議及議題討論。本項任務預計四月

底 USEPA 專家訪臺時進行討論。 

(四) 我方與 NOAA 將於六月底訪臺，並規劃辦理範疇會議（scoping meeting），

可邀請 USEPA 代表參加，共同就與 NOAA 合作推動項目、10 月之國

際研討會議題、相關經費規劃等議題進行討論。USEPA 初步同意，並

建議於會議與日期完成規劃後，再行討論。 

(五) 參與國際組織 APAN 之途徑，建議我方可透過以 IEP 身分加入 APAN。 

(六) 臺美雙方共同檢視兩國國家調適計畫之內容，建議於五月底與 USEPA

專家訪臺時，併入討論事項。 

(七) 由於我國的碳市場暫處萌芽階段，為渡過此階段，PMR 可以協助我國

減碳計畫，並提供其他國際減碳工具之服務，如果我方有意合作，PMR

可以派出專家提供技術上支援。 

(八) 我國在溫管法規範之下，將進行每五年為一期的階段管制目標與策略，

世界銀行在 Networked Carbon Market Initiative 計畫中，已完成設計碳

定價的分析工具，其表示樂意提出本項工具的交流與分享，做為我分

析碳定價與國內外抵換額度分析之用途。 

(九) 我代表邀請世界銀行參加今年下半年環保署舉辦之碳市場與碳定價國

際研究會，其表達高度的肯定與意願，後續將持續就我國參加 PMR、

碳定價工具與國際研討會等與其保持合作。 
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附件一、泛太平洋氣候變遷調適夥伴簡報 
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附件二、EOS 科學論文 
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附件三、EPAT 與 NOAA 雙邊會議結論（英文版） 

EPAT and NOAA Meeting 

April 11, 2016 

Meeting Summary Notes (DRAFT version, 4.12.2016) 

 

Overall Summary 

• Future areas of collaboration should be framed as supporting the implementation of Taiwan’s 

Climate Change Adaptation Plan – for which EPAT has oversight. 

• Taiwan can then highlight progress in these Taiwan-focused activities, with technical input 

from NOAA, in the broader context of the Pan-Pacific Adaptation on Climate Change 

conference. 

• Outcomes from discussions over the summer can be used to inform the agenda of the October 

Conference in Thailand and an EPAT-NOAA work plan. 

• In the near term, coordination will occur under the IEP umbrella. The need for additional 

agreements between EPAT-NOAA (via TECRO-AIT) can be explored later in the year. 

 

Climate Resilience Toolkits 

• Summary. A scoping meeting will take place in late June with the goal of understanding how 

‘climate resilience toolkits’ and other platforms can be used to support implementation of 

Taiwan’s National Climate Change Adaptation Plan. This Meeting/workshop will include 

sharing experiences of the developing the U.S. Climate Resilience Toolkit and understanding 

climate impacts and stakeholder needs – with the objective to develop a work plan on what is 

needed for creating and sustaining a Taiwan Climate Resilience Toolkit. This workplan can 

then be presented at the 3rd Conference of Pan Pacific Adaptation on Climate Change in 

October 2016, in Thailand. 

• Next Steps 

o Identify dates of meeting (last 2 weeks of June) and location 

o Dr. Chien will identify EPAT leads for this activity 

o Meredith and Chi-Ming will speak to US EPA on including this activity under the 

IEP 

o Establish a core planning group that will draft the agenda and participant list 

o EPAT recommends the following: 

� 3 Days – for the Toolkit discussion, with possible case studies of Health and 

Coastal 

� 2 Days – to have a dialogue with core Pan Pacific countries to join (Korea, 

Thailand, Marshall Island….) to begin scoping future cooperation for the 

broader region 
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� NOAA’s input into this schedule: 5 days might be too long and not 

necessary, in particular when you consider travel distances. A two day 

meeting may be sufficient for the toolkit discussion. Meanwhile, the Health 

and Coastal groups – if present - would overlap with part of the toolkit 

discussion, but also meet separately for 1 or days for more in-depth 

conversations and planning. It may also be useful to have the expert 

consultations on heath and coastal first, to inform the tool kit discussion. 

• Technical Leads 

o EPAT: will identify participants for this team 

o NOAA: Ned Gardiner (ned.gardiner@noaa.gov), David Herring 

(david.herring@noaa.gov) 

 

Climate and Health 

• Summary. Health is included as one of Taiwan’s 8 focus areas in their National Climate 

change Adaptation Plan. Several areas of potential collaboration were discussed and includes 

(1) Infectious disease, (2) Air Quality, (3) Heat-Health Information Systems, (4) Data 

Analyses for a range of needs.  

• Next Steps. 

o Dr. Chien will identify EPAT lead (s) for this activity, will inform NOAA of EPAT’s 

priorities following her discussion with the Premier. 

o Potential inclusion of the topic for further refinement and collaboration as part of the 

June scoping meeting on toolkits. 

o NOAA will share information on the South Asia Regional Climate Outlook Forums 

and the upcoming focus on Health (in particular Heat-Health). 

o NOAA will facilitate discussion with the US Global Change Research Program 

Climate Change and Human Health Working Group. 

• Technical Leads 

o EPAT: will identify  

o NOAA: Juli Trantj (juli.trtanj@noaa.gov), Hunter Jones (Hunter.jones@noaa.gov), 

Jesse Bell (jesse.bell@noaa.gov) 

 

Coastal Resilience 

• Summary. The coastal zone is included as one of Taiwan’s 8 focus areas in their National 

Climate Change Adaptation Plan. Several areas of interest were identified and include sharing 

examples of coastal zone protection to climate change, assessing climate change impacts in 

the coastal zone, and tools to inform adaptation practices such as flood inundation and erosion 

mapping. 
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• Next Steps 

o Dr. Chien will identify EPAT lead(s) for this activity 

o Information sharing, including Taiwan’s coastal zone assessment as well as 

information on work carried out in the US 

o A ‘core team’ of experts should be identified in Taiwan (EPAT lead) and the U.S. 

(NOAA lead) that reflect different but relevant disciplines. 

o This core team will address several issues that include assessing what existing 

information exists in Taiwan on climate impacts in the coastal zone, resources and 

capabilities, geographic focus, etc. Outcomes from these discussions will be used to 

clarify the focus and timeline of collaboration pertaining flood vulnerability analysis 

(exposure and sensitivity) ranging from tropical cyclones to sea level rise.  

o A summary of these discussions (e.g., the proposed work plan) will be presented at 

the October Pan Pacific Conference, with the potential of a side-workshop with on 

this topic with core Pan Pacific countries to begin scoping future cooperation for the 

broader region. 

o More discussion is needed on the linkage between the coastal resilience and the 

toolkit June meeting. 

o EPAT will contact Meredith if they are interested in activities related to oil spill 

response and restoration 

• Technical Leads 

o EPAT: will identify participants for this team 

o NOAA: John Marra (John.marra@noaa.gov), Billy Sweet (william.sweet@noaa.gov), 

Doug Marcy (doug.marcy@noaa.gov), others as appropriate. 
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附件四、臺灣氣候變遷政策簡報 
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附件五、臺灣 GHG 管制及碳市場簡報 
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policies, the importance of markets in delivering these targets, and the ability to implement the relevant 



market mechanisms, including two broad categories: emissions trading systems

instruments
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Policy Development

Source: Carbon 

Pricing Watch 2015 Carbon Pricing Watch 2015

Scaling up

Emission

reductions

 (ERs) 

Climate finance

(RBF or other) 

ERs as carbon

credits for

international

(compliance)

markets 

Purchase of

credits 

NAMA Sectoral crediting Emissions trading

Demand for

allowances,

credits, and 

own reductions 

Emission

reductions (from

binding cap) 

Scaling up

Compliance

international

carbon credits

International project-based

crediting

Domestic project-based

crediting for domestic

demand

Economy-wide regulatory

regime

Purchase of

credits

Compliance

domestic carbon

credits

Purchase

of credits

Widescale

emissions

reductions

Purchase of

credits



credits:

 The number of countries that take targets, whether 

countries interested in doing this under the PMR’s support program, it is important to understand what 

8

Eight PMR Countries

1

Main Features

2

1

2
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elements:

Country

currently envisaged

component

Possible permit scheme for 

vehicle importers

sectors with some voluntary 

1st Phase: power 

solid waste, transport, and 

NAMAs

component

Morocco Electricity, cement, 

phosphates

Peru

component

Provisional scope: energy 

supply, housing, industry, 

waste and transport

Thailand

Tunisia

Vietnam

component

10

2012 2013 2014 2015 and beyond2011

EoI: focus on transport

sector; MBI options open 

EoI: Assessment of ETS 

and scaled-up crediting

MRP: NAMA with crediting component, 

domestic o"set, permit scheme

MRP: Sectoral crediting

MRP: Project-based crediting

2016–2020: Launch of 

selected MBIs

2015–2017: Implementation

of selected MBI for all activities

post–2017: Full scale

launch of NAMAs

post–2018: Launch 

of sectoral crediting

2017–onward: Launch 

of crediting scheme

2018–2020: NAMA

implementation

EoI submission Final MRP presentation Expected implementation date

Colombia

Costa Rica

Mexico

Morocco

Peru

Thailand

Tunisia

Vietnam

Draft MRP

MRP: NAMAs with crediting 

component

EoI: Domestic

carbon market

EoI: New market

instrument

EoI: Sectoral

crediting

EoI: Mix of

di"erent MBIs

EoI: MBI

options open

EoI: No speci#c

MBI mentioned

MRP: Domestic carbon

market (project-based)

MRP: NAMAs with

crediting component
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and/or Markets

American countries have targets for GHG emissions, Vietnam uses GHG emission intensity targets, 



Analyzing the policy context

GHG data management

instrument design

carbon market infrastructure

Rica, are planning 

stakeholder 

this covers 
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Work Program of the PMR



Create readiness

fall into one of four categories:

18

 

 Such an assessment can be used to inform the scale and 
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data management approach is most likely where similar sectors are covered, and at a similar point 

 This is the development of methodologies, 

considered for other purposes, such as in the development of impact assessment methods for 
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was established in 2001 and closed in 2010 having evolved into a voluntary corporate emission 

 

 

 

a range of engagements, from preliminary soundings, to intense discussions about plans, data 
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sectoral sectoral 

Carbon tax

Results-

based 

Instrument design Helpful Helpful Helpful Helpful

Helpful Helpful Helpful Helpful Helpful Helpful

Helpful Helpful

Helpful

MRV Helpful

Regulatory and Helpful Helpful

Helpful Helpful

Helpful Helpful Helpful

approach

Helpful Helpful Helpful Helpful

Registries Helpful

Investment frameworks Helpful Helpful Helpful Helpful

Helpful

Helpful Helpful Helpful

Helpful Helpful Helpful Helpful Helpful

Note:

22

Helpful



Domestic demand

Piloting activities

Implementing activities

Finance vehicles

Crediting

methodologies

Instrument design

Legislative and

institutional capacity

Mitigation potential

Registries

Monitoring, reporting,

and verification

Data analysis and

management

Capacity building

Quantification and

baselines

Preferences clear

As choices narrowed

Early stage and flexible

that show commitment to their choices of instruments and indicate that this readiness and 
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Some of 

structures can all support broader climate change strategies and policies

Policy synergies

3.6. Conclusions
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 As not all of the MRPs have yet been formalized in grant agreements and 

funds transferred, the assessment of the eight MRPs has only considered what has been planned 
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The process of this assessment has demonstrated that it is not possible to create a general approach—

In this study, the following terms are used:

Readiness: 

 an instrument that issues credits based on the performance 

 an instrument that would issue credits based on the performance 



change in the economy, so the carbon market support is likely to come along other sources of 

 

Compliance unit or credit: 

Voluntary unit or credit: a 

 

Colombia

At a glance

Selected instrument 

Principal stakeholders Industries: 

A performance standard is considered of interest due to its ability to reduce 

transport sector, or inclusion of transport in an emissions trading systems, are 

due to:



instrument

including baseline studies, MRV concept and 

Establish NAMAs and MRV 

stakeholder involvement and endorse 

involves all stakeholders and 

preparedness, strengthen modeling capacity 

Establish a robust MRV structure 

to monitor impacts and increase 

developed and retained through 

framework

Lay the legal ground for the 

development of the proposed 

pricing instrument by 2020, following 

realize low carbon growth goals 

Sources: Colombia FINAL Market Readiness Proposal (MRP)

 

Note:

Costa Rica

At a glance

Selected instrument 

Principal stakeholders Industries:

Timeline for 



policy

of the instrument

and MRV

Reliable data to ensure environmental 

emissions, and ensure compliance 

Regulatory and 

framework

Lay the groundwork for the 

development and enforcement of 

infrastructure

Generate protocols and methodologies for 

Strengthening of 

demand

awareness, including engagement of private 

Increase stakeholder and public 

awareness, engagement, and 

Sector readiness 

Sources: Costa Rica Market Readiness Proposal (MRP) Partnership for 

Market Readiness Final Report

 Costa Rica PMR Update

Note: * 

Mexico

At a glance

Selected instrument 

Integrated Urban Mobility NAMA

Urban NAMA

Principal stakeholders Industries:



Timeline for 

Urban NAMA and 

Integrated Mobility NAMA:

Urban NAMA

Urban Mobility NAMA

approach has been developed over the last 5 years, as shown by the design and 

policy

of the instrument

and MRV

MRV system to provide assurance 

clear standards, bringing credibility 

development of GHG 

analysis and governance, and development of 

Regulatory and 

frameworks and 

strengthening

Support the establishment of a regulatory Limit regulatory barriers, engage and 

Training, capacity 

building, and 

strengthening

Trainings on market instruments for relevant 

NAMA, including incremental cost funding

Sources: Market Readiness Proposal (MRP) Mexico

Note:



Morocco

At a glance

Selected instrument 

Principal 

stakeholders

Industries:

Timeline for  May: Rest of the year: grant 

instrument

Reasons 

to build upon on 

The three sectors, and especially electricity and cement, are represented in many 

The three sectors have MRV systems in place, which can act as the basis for a sectoral MRV 

and GHG emissions are monitored and reported by most cement companies through their 

compared to 

approaches

suitable for the 

Lessons learned 

in the sectors can 

help fast track 

the development 

sectors

policy

instrument

demand

and MRV



Increase the understanding of 

analysis

Assist the government in making 

Regulatory and 

framework

Support for the establishment of a regulatory 

Instrument design 

of MR tools in three key sectors 

Source:

Note: * 

Peru

At a glance

Selected 

instrument in proposed NAMAs in the following sectors: energy supply, housing, industry, waste and 

Principal 

stakeholders

Industries: 

Timeline for 

instrument
2

Reasons 

upon

sustainable building NAMA for the housing sector a monitoring system of energy savings 

commitments 

and aligned with 

Sustainable 

development  

responsiveness to 

market signals



policy

renewable energy and hydropower, and the capture and reuse of methane from disposal 

instrument

demand

and MRV and broader climate impact, and M&E procedures 

Technical assistance to develop an integrated 

and climate impact and development results of 

Support the development of GHG 

metrics and determine how these 

analysis

Assist the government in making an 

informed decision on developing a 

readiness needs and capacity gaps, 

Regulatory and 

framework

Support for the establishment of a regulatory 

at sector level, and determine roles and 

Stakeholder 

management and investments in climate change 

Instrument design 

Sources:

Thailand

At a glance

Selected 

instrument 

Principal 

stakeholders

Industries: 



Timeline for  March:  Q2 and Q3: grant agreement 

instrument

2

Reasons 

share in energy 

GHG emissions

upon

development plan for renewable energy has also been put in place with a large role for 

policy

instrument

demand



and MRV

and develop MRV methodologies 

sector level, develop a methodology for 

Policy analysis

Study on detailed design elements for a Thai 

and incorporate lessons learnt in the Thai ETS 

Review other ETS designs and develop a 

Regulatory and 

framework

Stakeholder 

management

Instrument design

Sources: Thailand’s Market Readiness Proposal (MRP)

Note: * 

Tunisia

At a glance

Selected 

instrument 

Principal 

stakeholders

Industries: 

Timeline for 

instrument

The reasons for focusing on the two sectors are presented in the table below: 



Reasons 

to build upon on 

The two sectors have MRV systems in place, which can act as the basis for a sectoral MRV 

process, and some cement companies already monitor and report the emissions under 

Willingness of 

actors in the sector

suitable for the 

policy

developed in the buildings, waste, agriculture, forestry as well in the selected sectors 

instrument

demand

50

and MRV

Technical assistance to develop a reliable 

monitor and report GHG data, and 

analysis

Assist the government in making an 

Regulatory and 

framework

Support for the establishment of a regulatory 

investment in clean technologies and 

Stakeholder 

management contracts for each cement plant and 

Instrument design 

Sources: Expression of Interest of Tunisia

At a glance

Selected instrument 

Principal 

stakeholders

Industries: 
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Timeline for 

instrument

52

policy

development in priority sectors, and assessment of the form and role of market based 

instrument

demand

 

and MRV management system for detailed GHG emission 

strategy development, monitor 

Support various NAMAs under 

development for waste, steel, cement, 

. 

Increase the understanding of 

analysis and integrate with development planning and 

Assess viability, principles, and elements of a 

with other development aims to 

Regulatory and 

framework frameworks of both central ministries and local 



Stakeholder 

management

the steel industry and local level governments 

Generate increased support for the 

Instrument design 

Sources:

Progress on the Viet Nam Green Growth Strategy

Partnership for Market 

Readiness Progress Update—Vietnam

Market Readiness 

Proposal (MRP) Vietnam
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What Is Carbon Leakage?

the largest 

market failure history has seen

pricing 

 of a carbon price can be thought of as a 
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2

controversial and important aspects when considering the design of carbon-pricing mechanisms (and, 

Assessing Carbon Leakage

They provide 

There are two main approaches to modeling carbon leakage and carbon leakage rates that are described 

in this note.

however, with the analyses of the impact of other local environmental policies that have been observed 

that the risk of leakage is negligible for the reasons described above, it could also be explained by the 
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approaches have been used with varying results on the risk of leakage:

1

The art of leakage policy design is to try to correct for the challenges that 

consider:

1

strengthening) of carbon pricing resulted in total carbon emissions in one country declining by 200 tones and foreign 

PMR Technical Note 11 (October 2015)

 

 

evolve, there has been a general trend toward narrowing the breadth of sectors that are targeted by the 

 to carbon 

factored in trade exposure to their assessment of which sectors may be at risk of leakage have done 

under an emissions trading scheme, the provision of free allowances allocated on a grandfathering 

rebates, either directly or through other taxes;



5
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 They are appealing in that they 

 They are likely to be appropriate only as an interim measure to 

challenges may make benchmarking approaches appear too complex, or where there is a desire to provide 

PMR Technical Note 11 (October 2015)

These measures include cash 

 It is probably the single most common argument used to delay or derail 

modes of engagement that have proved successful to date include:
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media campaign including radio, television, newspapers, and social media to explain policy and 

address concerns

framing the debate, including by:

understand the real risks;

measures;

resources to help balance interests; and

help to manage the debate

PMR Technical Note 11 (October 2015)

8

How to manage the process of dialogue between a government, business, and civil society on the 

been given in public and policy debates, empirical evidence of the existence of carbon leakage has proven 



9

PMR Technical Note 11 (October 2015)

The purpose of this report is to draw lessons from policy-making experience and academic evidence to 

Policy makers have developed a range of approaches to addressing these concerns, in light of their 

contextual factors, there is scope to learn from past policy-making experience and academic evidence in 

developing and harmonizing carbon pricing policies;
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10

2. Carbon Pricing and Carbon Leakage

policy makers in terms of carbon leakage;

2

 for 

 The future path of technological development, fuel prices, demand trends, and a range of 
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 In theory 

trading schemes recognizing permits and the associated right to pollute issued under other schemes but, 

 Individual governments must lead on establishing 
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12

2

carbon leakage may arise

means that the issue of leakage is always one of the most controversial and important aspects when 

new products, to understand and shape consumer preferences, and to develop brand loyalty , such factors 

2

carbon price associated with them that, in principle, at least, should be taken into account when considering whether 
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The concept of 

costs.

pricing. 

other words, the value of the goods and services that are produced in the economy for a given set of 

PMR Technical Note 11 (October 2015)

examining the empirical evidence of carbon leakage from historical studies of carbon-pricing 

and investment decisions in industries and hence their emissions levels: carbon leakage arises only if 

These are:

the fossil fuel price channel; and
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In the medium term 

this can occur through reduced investment in maintenance capital to sustain output levels from 

which carbon policy is only one; changes in exchange rates, labor and capital costs, proximity 

PMR Technical Note 11 (October 2015)

outcomes, it is harder to directly target through policy due to the complex determinants of global fossil 

other means. Explicit carbon pricing includes instruments such as emissions trading schemes or carbon 

When considering carbon leakage it is important to consider both the direct and the indirect carbon 

emission costs for many businesses is electricity, but cost increases from other emissions-intensive inputs 

5. 

pricing resulted in total carbon emissions in one country declining by 200 tones and foreign emissions 

5
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Gaining an understanding of carbon leakage risk is important for policy makers when 
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18

 The model is then run again with 
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typically in a range of around 5 to 15 percent, although results are not conclusive of the existence of 

leakage

PMR Technical Note 11 (October 2015)

20

Leakage Rates

2

Babiker (2005) 2010 Global; 

2010 data 10 to 15; falling 

abatement resource 

indicated)

Burniaux 

(2000)

coal market are considered, but no 

explicit values are given

1995–2011 Global (leakage 

considered, but tax is set 

so as to reduce emissions 

1995–2008 Global; 51 sectors 

subset of countries)

1999–2005 Global; energy-

intensive goods determined by the model 

so that countries achieve 

target as in Kyoto Protocol 

statements

To 2020

Kyoto 

Protocol; 1995 

trade and 

economy-wide 

dataset various regions to reach 

their emissions targets: for 

(2010)

data calibrated Global; mineral 

sector 

€20
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Leakage Rates 

2

year 2005

Paroussos, 2015–2050

part of cement 

(clinker) in Italy 

from 2008–12; 

policy 

calibrated to 

Global; focuses on 

cement 

€20

Electricity, steel, 

cement, and 

aluminum; draws 

on studies focusing 

on these industries 

Schumacher 

(2012)

2005–12

market

€20

Walker (2008)

data calibrated 

Western European 

€50

Ritz (2009) Ex ante; 

market data 

parameters 

calibrated 

using data 

and 2005

covered steel 

€20
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22

Leakage Rates 

2

Santamaría, 

part of cement, 

steel, and oil 

to 95 for steel, 10 to 90 

Szabó, Hidalgo, 

countries; cement

Vivid Economics Models impact of Ranging from €5 to €50 Rates of 0 to 100 by 

2020 depending on the 

 Vivid Economics

 

 Some of 
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 in the context of analyzing leakage, 

that regulated economies can switch to cleaner technologies, can lead to lower leakage rates in terms 

levels (and hence, it may be assumed, leakage risk) is higher than for the other markets studied because the 

PMR Technical Note 11 (October 2015)

These empirical studies 

 

ETS; 2005–08

Panel regressions; economy-wide 

more than others

Environmental (energy) 

taxes over period 

1995–2005

Economy-wide coverage of six 

(2012)

Panel regressions covering power, 

Panel regressions; economy-wide 

Perthuis (2010) iron and steel, cement

Germany

Phases I and II of the 

Wagner (2011) to 2009

Reinaud (2008)

to 2009

Sartor (2012)

Phase III; 1991–2010

industries in Poland 
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The accuracy of any econometric analysis depends largely on the amount of data available, 

Results could indicate that policy measures, such as free allowances and other measures to 

and risk of leakage may have been diluted by the free allowances available to industry in Phases 

PMR Technical Note 11 (October 2015)

While survey approaches usually limit 

 

and Haugen (2009) report a view that carbon pricing had contributed to the closure of several aluminum 

 

  another study examining environmental policy in 21 European countries even suggests that 
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28

4. Policy Responses to Carbon Leakage: 

Such a policy may be seen as necessary to safeguard the environmental 

Broadly speaking, there are three main channels through which a 

global carbon price would be expected to reduce emissions that might be compromised in the absence of 
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against leakage. Three key choices are:

whether to give assistance to electricity generators;

PMR Technical Note 11 (October 2015)

Phases I and II Included

assistance

Determined by 

plans but generally 

on the same basis

Kazakhstan Since 

commencement

Included

assistance

Guangdong; Hubei; 

Shanghai; Shenzhen; 

Since 

commencement

Included

assistance

Korea Since 

commencement

Included

assistance

commencement

Included

assistance

Tiered based on 

trade exposure and 

the level of process 

emissions

to the electricity 

assistance

Phase III Generally excluded

assistance exposed to leakage 

receive greater 

assistance

2018 to 2020

to the electricity 

assistance medium, and low 

exposure to leakage

to repeal

assistance package

that meet eligibility 

criteria exposed to leakage

Since 

commencement

Excluded

that meet eligibility 

criteria exposed to leakage

 Vivid Economics
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around 50 percent, as assistance measures to protect against the risk of carbon leakage, despite having 

Both approaches can be data-intensive, which may in part explain why early phases of carbon-pricing 

can be thought of, for these purposes, as the volume of emissions created per unit of output, 

 can be 

PMR Technical Note 11 (October 2015)

32

exposure

Scheme 

(period) Criteria or sectoral level?

2

2

2

2

2
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and Emissions Intensity 

2

revenue and trade exposed

2

revenue and trade exposed

2
e per million 

dollars of revenue metric

based on the existence of trans-

oceanic trade in the good in 

excluded

Sector

Highly exposed if trade exposed and one of 

2
e 

2

Moderately exposed if trade exposed and 

one of the following: carbon intensity 

2

2
e per million 

2
e per million 

dollars of revenue metric or, 

2
e per 

Trade exposure based on either 

Sector 

 Vivid Economics

 

8

8
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is more complicated than for direct emission costs as ideally the rate of cost pass-through from 

power sector, where it is most important, as the change in prices will depend on the structure 

of the electricity market: in some structures, it is possible that the impact of carbon prices on 

 Some schemes have suggested that carbon 

emissions associated with electricity use will be broadly related to energy cost share, the price and 

In general, assessments have been made at the sector level to avoid rewarding 

firms that are more emissions-intensive than their competitors, and to avoid firms distorting 

could potentially limit eligibility for assistance, or higher tiers of assistance, thereby reducing the 
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9

9
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5. Policy Responses to Carbon Leakage: How to 

when designing a carbon pricing regime. These instruments can be split into two main groups: measures 

 The establishment of a carbon pricing 

By contrast, complementary measures tend to have a less immediate impact on addressing leakage and are 

rebates (either direct or through changes in other taxes); and

measures can be integrated into the design of the carbon price scheme that can reduce leakage risk by reducing 

PMR Technical Note 11 (October 2015)

10. Providing free allowances reduces the 

 The former approach is normally implemented through 

11 that would be more 

It should be noted that, in principle, it is possible to include more than one type of assistance measure 

10 Impacts that are economically similar to free allowances under a cap and trade scheme can be achieved by 

11
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emissions 

intensity?

emissions intensity

: This 

the carbon price

Grandfathering

and do not vary as output changes, 

except between phases

Examples: none based on Examples

(all but three sectors); Kazakhstan 

benchmarked to 

an independent 

emissions intensity current output levels

to sector-wide benchmarks and 

between phases

Examples

(three sectors); Shenzhen

Examples

 

 Vivid Economics

increasingly toward the use of benchmarks in future phases of this scheme, although there is also concern about 
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5.2.3. Rebates

2
 and energy taxes to 

2 2
 tax paid is provided for energy used for 

2

In 
2
 and energy taxes paid by a company for electricity, coal, natural gas, and 

In Germany
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12

arises in that one possible design is for exporters to receive their rebate in the form of free allowance 

12

In the 

a

In Denmark

energy per yearb

a

b
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5.2.5. Summary

 These approaches are:

rebates, either directly or through other taxes;

carbon emission costs on emissions from all sources of electricity supply, both inside and outside the relevant 



PMR Technical Note 11 (October 2015)

carbon price.

Will it allow prices of emissions-intensive goods and services to increase so as to promote demand-

assistance directly related to their historical emissions, and the amount would remain independent of future 

at addressing leakage in exposed sectors. 

PMR Technical Note 11 (October 2015)

15

 

15
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leakage. 

PMR Technical Note 11 (October 2015)

level of output and emissions; and

in contrast to grandfathering, the level of assistance is determined by reference to a product or 

sector-level benchmark emissions intensity rather than by reference to the current or historical 

In principle, regardless of 

against the benchmark
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are not exposed to leakage. 

Benchmarks

Unit

2

Historical output 100

Benchmark

2
e 90

100

Emissions
2
e 100 80 100 80

2
e 10 10

from abatement investment
2
e 20 20

 Vivid Economics
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in the next year;

year; and
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assistance is allocated according to a predetermined benchmark of emissions intensity; and

 Because of the 
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50

regime less certain.

Since 

commencement

High

Since 

commencement

Moderate

Prior to repeal High

Prior to repeal Moderate

emissions

High

on the basis described above

Moderate

on the basis described above

on the basis described above

 Vivid Economics
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Third, the emissions cap can be relaxed so that it accommodates all increases in the output 

elevated, lowering prices from the levels they would reach without the measure and hence reducing 

PMR Technical Note 11 (October 2015)

52
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design. 
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be imposed at the border on importers of carbon-intensive goods, unless the country from which the 

By imposing a 

The strength 

Remaining features depend on how the rebate is designed:
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—such as (clinker) cement, aluminum, steel or 

PMR Technical Note 11 (October 2015)

 Generally, leakage concerns are focused 

downstream producers outside of the carbon pricing regime who can purchase commodity inputs such as 

should be tempered by the fact that these products are of higher value and so any embedded carbon 

 The experience of the 



PMR Technical Note 11 (October 2015)

Challenging

2

enacted;

PMR Technical Note 11 (October 2015)

58

5.3.7. Summary

 They are likely to be appropriate only as an interim measure to 

to reduce their emissions intensity, as lower emissions in one period will be expected to lead to fewer 

challenges may make benchmarking approaches appear too complex, or where there is a desire to provide 
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5.4. Complementary Policies

 Some important market failures 

include:

Knowledge spillovers:

Weak, unless 

closure rules and 

Weak, unless 

closure rules 

included

Strong Strong Depends 

on design

Strong

to improve 

emissions 

intensity

In principle strong, 

but diluted when 

Preserved Preserved

preserved

Preserved Preserved

Demand-side 

abatement 

Preserved Preserved Dulled, especially 

if applied to 

broadly

Removed Depends 

on design

Preserved

complexity

Easy to implement Some 

complexity in 

establishing 

benchmarks

Some complexity 

in establishing 

benchmarks 

and costs in 

data

Easy to 

implement

Some 

complexity

Very 

complex

Risk of windfall Some risk Some risk

Risk to 

environmental 

outcome

Some risk, 

depending on 

design

exempt 

emissions 

uncapped

Depends 

on Design

and legal 

challenges
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 This might 

addressing leakage. The clearest example of using cash transfers as a complementary measure to address 

on state aid measures related to the ETS which, among other things, determine the eligibility of sectors 



PMR Technical Note 11 (October 2015)

only a marginal role in addressing leakage risk to date.

Mechanism

policies include:

the , which 

the 

emissions-intensive;

the 

PMR Technical Note 11 (October 2015)

leakage risk, although there are a few cases where such measures have been directly focused on leakage 



PMR Technical Note 11 (October 2015)

carbon leakage

 Should 

PMR Technical Note 11 (October 2015)

technical dialogue may best be supported by detailed in-depth policy analysis, the more general public 

engage on, and how to engage
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newspapers, and social media to explain policy or address concerns as they arise. These forms of 

The workshop commenced the public process to consider regulatory amendments that would include cement 
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widely supported, then concerns about carbon leakage, even if unfounded, can be used more easily to 

discussed, economic modeling and other ex-ante analysis can help policy makers and other stakeholders 

between the government and the broader community as policy decisions were taken on the proposed design 

on emissions trading and wider climate change policy as well as an opportunity to provide advice to help shape 
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the cost to their consumers with downstream producers who might also seek assistance because they 

can help balance interests

a part of a much broader set of reforms, including changes to other tax laws, improvements to health and 
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policy development process that incorporates both formal and informal engagement with a wide range 

industry, technology providers, banking and services, civil society, and the general public throughout the 

process that keeps relevant ministries engaged and informed can support the policy development process 

PMR Technical Note 11 (October 2015)

price and associated carbon leakage concerns

help to inform the policy analysis, as the risk of carbon leakage will be reduced as more countries take 



PMR Technical Note 11 (October 2015)

be at risk of carbon leakage;

that are not;

the type of assistance provided to sectors considered to be at risk of carbon leakage; and

was eligible was determined by the level of exposure: 

2

2
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 Two years of emissions data 

The benchmark for each sector was 

and trade intensity metrics. 

Those at high risk of carbon leakage will receive free allowance at 100 percent of the 
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Chile

term contracts, but is likely to be slow; while for smaller users the regulatory system also slows the rate 

EU

This represents 

and cost increase metrics. 

2

High carbon intensity HIGH HIGH HIGH

HIGH

Low carbon intensity

Very low carbon intensity
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carbon intensity of the average of the best

be at risk of carbon leakage receive 100 percent of the benchmark, while other sectors receive 80 percent 

 

In general terms, 

in the next year;

the next year; and

 The level of 

assistance is determined by the level of exposure: 
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 The period from which 

 

:

a trade intensity greater than 10 percent on a combined exports and imports measure; or

To assess 

according to the following criteria: 
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leakage was to compensate industry for a change in the policy environment and to prevent an increase in 

 respondents, 

modeling was not used for policy design; empirical data and analysis of stakeholder arguments were 

Sectoral modeling was carried out in some cases, but this was limited to one or two sectors in a few 
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in the long run in the face of fundamental structural change may well prove a riskier strategy than one of 
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