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壹、目的

此次出國之目的主要為參與能源工作組所主辦之APEC戰略石油儲備研討會。

由於石油的供應安全性向來是全球各國相當重視的課題，各國莫不致力於預防或減緩因石油供應中斷帶來之可能衝擊，「戰略石油儲備」則被視為是因應石油突然供應中斷之緊急情勢的最好方式之ㄧ。戰略石油儲備與分散能源供應來源及提升能源使用效率等長期措施，均為達成確保能源供應安全與穩定目標之有效的策略方式。而面臨全球石油的需求及進口持續增加的趨勢，進行戰略石油儲備的需求也因而相對增長。
由於體認石油供應安全為重要的課題，APEC能源部長於2004年馬尼拉部長會議時指示進一步實施已獲認可之「戰略石油儲備之建立與管理的最佳事務作業原則」。為此，APEC 能源工作組於今（2005）年7月26-27日於美國夏威夷舉辦APEC之戰略石油儲備研討會，其目的即在於回應能源部長們的指示，尋求進一步實施「戰略石油儲備之建立與管理的最佳事務作業原則」之方式，以達成促進能源供應安全穩定的目標，並了解各會員體實施「戰略石油儲備之建立與管理的最佳事務作業原則」之進展，找出會員體們進行戰略石油儲備時所面臨的課題及挑戰，及尋求合作解決之道。
關於APEC戰略石油儲備研討會的會議議程請參見附件一，而此研討會之會議相關簡報資料，請參見附件二。
本研討會主題為「實施最佳作業原則與加速新承諾」，會議議程共分為三部分，並針對各議題進行討論與商議：

1. 第一部份為「APEC戰略石油儲備最佳作業原則的實施進展」，著重於由已有戰略石油儲備實務經驗的會員體（日本、韓國及美國）分享各自之相關經驗及知識；

2. 第二部份為「新及潛在石油儲備會員體面臨的挑戰」，檢視最近決定建立戰略石油儲備之會員體（中國、印度），以及正考慮進行戰略石油儲備之會員體（菲律賓、新加坡、泰國）所面臨的課題及挑戰；

3. 第三部份為「如何加速會員體對進行戰略石油儲備的承諾」，包括提供規劃石油儲存設施及可迅速釋油能力的技術協助。
貳、「APEC戰略石油儲備」研討會會議重點
本研討會於2005年7月26、27日美國夏威夷舉行，由APEC EWG主辦、美國能源部（Department of Energy, DOE）贊助。

本研討會由美國能源部歐亞事務室主任 Bob Price主持，共計有來自包括澳洲、中國、香港、日本、韓國、菲律賓、新加坡、中華台北、泰國及美國等10個APEC會員體之30位與會者；鄰近的印度、亞太能源研究中心（APERC）、國際能源總署（IEA）亦派員列席參加，另外尚有幾位觀察員參與。
1、 關於「APEC戰略石油儲備最佳作業原則的實施進展」議程部分

首先由國際能源總署石油市場部門主管Mr. Kenji Kobayashi簡報石油進口的大致趨勢；議程中討論內容涵蓋戰略石油儲備的控管、組成、儲備地點、使用及運作，以及國際間石油儲備的協調合作；主要討論的議題有石油儲備量的大小、公私部門間石油儲備所有權的比重、原油與石油產品的儲備比例、以及需進行釋油的緊急情勢型態。
1. 戰略石油儲備的需求成長

國際能源總署石油市場部門主管Mr. Kenji Kobayashi報告石油進口的趨勢，亞洲發展中地區（如：中國、印度、菲律賓及泰國）的石油進口依存度自2003年至2030年將由43%成長至78%，約成長兩倍；而亞洲OECD成員日、韓兩國進口依存度將自90%成長至95%。

石油供應方面則因霍爾木茲海峽航運量2003年至2030年將由世界石油需求的20%增加至36%，麻六甲海峽14%增加至20%，將更容易產生中斷的情勢，此顯示緊急石油儲備需隨成長中的石油淨進口量而提高以因應非預期的石油供應中斷情勢。

2. 戰略石油儲備的控管

由日本、韓國及美國進行簡報，說明公私部門對戰略石油儲備所有權的比重，澳洲與中華台北則提交關於此議題之報告供大會參考。

(1) 會員體石油儲備之進展現況

各會員體的石油儲備量及所有權彙整如下表：

	會員體
	儲備量
	所有權

	日本
	172天進口量(相當於IEA計算方式之143天)
	政府擁有且控管共92天(53%) 

私有、政府管理共81天(47%) 

	韓國(2005年4月)
	146百萬桶(105天進口量)
	政府擁有且控管共74百萬桶(51%) 

	美國
	共1,817百萬桶(2005年8月)
	政府擁有且控管共700百萬桶(39%) (59天淨進口量) 
私營企業擁有、政府可於緊急時調度共1,117百萬桶(90天淨進口量)(61%) 

	中華台北
	公部門儲備30天消費量

私營企業儲備60天銷售量
	政府擁有及控管約1/3 (2004年17.8百萬桶) 

私營企業擁有、政府可於緊急時調度約2/3 

	澳洲
	共47天石油消費量(2005年3月)
	全為私營企業擁有，但政府可於緊急時期調度使用


(2)日本- 自波灣戰爭以來，日本公有儲備部分的比重逐年增加，私有部分儲備逐年減少；2005年3月日本石油戰略政策委員會（Oil Stockpiling Policy Subcommittee）已向日本經濟、貿易及產業部（Ministry of Economy, Trade and Industry, METI）建議降低私有儲備由70天減至60-65天，提高政府公有儲備量至107-112天（比例則增至65%），日本官方表示將持續增加政府持有的石油儲備量，已增加日本政府對戰略石油儲備的控管。但私有企業仍可對其持有的石油儲量予以商業運用，以目前81天的持有量而言，私有企業可運用約48天於商業用途上。

(3)韓國- 2005年4月政府儲量74百萬桶，私有企業儲量72百萬桶，2008年將提高政府儲量至141百萬桶（比重66%）。

(4)美國- 成立「準備就緒計畫」（Readiness Plan）並進行快速釋油的訓練及相關活動以確保釋油作業的快速與順暢。

(5)中華台北- 在石油管理法第24條規範下，公部門需維持至少30天的消費量，私營企業需維持至少60天的銷售量，其雖非IEA成員國，但亦符合IEA成員國對石油儲備的規範。

(6)澳洲-為私營企業擁有，但遭遇緊急時期政府可徵用調度；2005年3月整體石油儲量共47天石油消費量；但1984年液態燃料緊急時期法(Liquid Fuel Emergency)並未行使，因此，對於有關當局緊急時期運用私有儲量釋油的情況並不明朗。

會中，對於緊急時期時公有儲備或私有儲備何者較能帶來快速釋油優點的角度進行討論，發現私有儲備雖可帶來商業融通的益處，但緊急時期時，政府卻須經耗時的管理程序方可徵用釋油，公有儲備卻可立即反應並進行釋油，再則，若遭遇全球性的石油緊急情勢時，政府可聯合其他國家進行共同釋油，可迅速恢復市場運作機制。

3. 石油儲備的組成

(1) 與會會員體之石油儲備的組成
單位：百萬桶

	
	公部門
	私部門
	比重

	美國
	原油
	700
	325
	56%

	
	石油製品
	0
	792
	44%

	日本
	原油
	320.7
	137.1
	77%

	
	石油製品
	0
	133.7
	23%

	韓國


	原油
	97
	-
	85%

	
	石油製品
	16.6
	-
	15%

	中華台北
	原油
	10.1
	-
	57%

	
	石油製品
	7.7
	-
	43%


(2) 討論中發現石油製品存於私部門中，若遇到緊急情勢時，必須先依賴私部門的釋油作業，直到原油能煉製成石油製品。要求私部門進行釋油的管理程序將較政府直接擁有石油製品並進行釋油作業來得耗時。在日本，政府僅擁有原油，即使有相當多的煉製能力，從原油釋油到煉製成石油製品仍約有兩週的時間落差，若在煉製產能有限的經濟體中，儲備適量的石油製品是必須的。

4. 石油儲備的地點

(1) 各會員體石油儲備地點

A. 美國聯邦戰略石油儲備（SPR）- 地下鹽穴，墨西哥灣沿海，SPR鄰近主要的煉製中心及海洋運輸中心，運至東岸約6-8天，至西岸約16-18天。

B. 日本 - 國家石油儲備的基地位於靠近沿海一帶，可迅速連接煉製中心及海洋輸運航線。儲備地點共有10處，3個為岩洞儲槽，1個地下（in-ground）儲槽，4個地上儲槽，2個流動儲槽，共儲存約216百萬桶（除99百萬桶政府擁有之儲量存於租用的工業儲槽位於18個地區），14%儲於岩洞，11%儲於地下儲槽，51%儲於地面儲槽，24%儲於流動儲槽；反映了由於日本地震的頻繁，兼顧地面的稀少，缺乏合適的鹽穴及地下儲槽地點之特殊地理情勢。

C. 韓國 - 有9個政府儲油地點，3個儲放原油，1個儲放原油及石油煉製品，4個儲放石油製品，1個儲放LPG 。4個原油儲存地點均位於沿海地區，可快速連結海洋運輸航道。

D. 印度 - 約60%-70%的煉製廠位於沿海一帶或可藉輸氣管連結至海岸處，但18個石油煉製廠中有6個無法接近港口，此可能於緊急情勢時面臨實務釋油作業的問題。

(2) 會中討論關於接近煉製廠課題，有一觀點提出若石油製品接近煉油廠，其較原油更能帶來效益。若原油儲存地點較靠近煉油廠可能帶來安全性的風險，因煉製廠若遭遇攻擊，可能亦損毀到儲備的原油。若石油製品靠近煉油廠，遭遇類似的風險時，則因石油製品可儲於靠近其製成的地方，有減少運輸成本的優點。

5. 戰略石油儲備的使用

IEA代表於會中提及，價格可能成為其供應中斷情勢是否嚴峻而需啟動釋油機制的一項因素，因此，高油價帶來的威脅將可能被視為一項緊急情勢的警訊指標。

會中討論，法定的緊急情勢並不僅限於石油供應中斷因素。如：韓國允許私營企業在天候不良或其他因素造成石油無法運抵時，可暫時借用儲備之石油，並於石油運抵後如數歸還；日本亦於第二次石油危機時，允許企業減少石油必須儲備量；美國亦允許在如颶風侵襲等七項情況下，致油輪運輸中斷時，可進行釋油作業。

目前雖因無法預期所有可能情勢，而無法明確定義何謂緊急情勢，但會中一致認為會員體可在其認為符合石油緊急情勢條件而進行釋油之彈性空間，並不限於共同行動或各自進行釋油作業。

6. 戰略石油儲備的運作

美國SPR藉由每季定期檢視釋油機制的每一功能及系統、實體測試設備及系統、以及基於電腦學習（computer-based）及實際操作（performance-based）混合的訓練活動以確保釋油作業的運作順暢。日本則藉由模擬季節性需求及進行以甜油替代酸油之相關活動。中華台北則認為須實際進行釋油作業的測試。

7. 國際間戰略石油儲備的合作

日本、韓國及美國透過IEA合作層級遵守最佳作業原則第19及20條。

最佳作業原則第21及23條關於共同儲油及第22條關於油槽租用部份，挪威石油公司目前在韓國境內租用儲槽設施。KNOC以合理的價格供挪威租用部份儲槽，並取得於緊急時期可購買儲槽中石油的權利，可運送至北亞石油市場，使市場於平時更具流動性、於緊急時期時減緩供應中斷的可能。

二、關於「新及潛在石油儲備會員體面臨之挑戰」議程部份

目前欲進行戰略儲油之會員體有印尼、菲律賓、新加坡、泰國及越南，但因財務及技術的考量，並未對建立戰略儲油作出承諾，因此，此議程即著重探討這些會員體於建立石油儲備時，面臨何種型態的障礙，即需要哪些協助。

1. 東南亞會員體建立戰略石油儲備面臨的挑戰

多數東南亞國家目前已對私部門規範需要商業儲備的要求，面臨的課題在於是否將此部分納入公部門戰略儲油的控管之下，如：菲律賓石油煉製業者須維持15天的儲備量，其他石油業者則需維持7天存量，泰國石油業者需維持約5％原油、5％石油製品的儲備量，新加坡電力業者需維持90天發電量所需的石油儲備量，印尼國營石油業者Pertamina維持約25-35天石油製品的儲量。此商業用途儲備雖可能被視為建立政府控管之石油儲備的阻礙，但在能源緊急情勢發生時，政府亦可能要求業者釋放部份私有的儲備。

菲律賓及泰國因石油供應中斷的型態上較為脆弱，有改良戰略儲宜之需求。根據IMF的分析，若油價每桶持續提高10美元，菲國將減少GDP1.6%，泰國將減少GDP1.8%。

日本METI與ASEAN秘書處合作進行泰國與菲律賓戰略石油儲備的可行性研究，對每一會員體提高石油儲備能力所增加的成本與在緊急情勢釋放戰略儲油可帶來避免GDP減少及降低進口成本的效益進行評估、比較及衡量。

泰國案例中發現目前維持之24天進口儲量可帶來79,100萬美元的淨效益，若提高至82天則淨效益可提高至93,200萬美元，在此情勢下石油儲量約5,600萬桶，其中4,800萬桶(86%)為原油。若以鹽穴技術（salt dome）進行儲油，泰國的理想儲量可增至234天進口量，並帶來157,300萬美元的效益。

菲律賓的案例中，20天的進口儲量可帶來10,900萬美元的效益，47天進口量則可帶來17,100萬美元的效益，在此情勢下，石油儲量約為13百萬桶，其中10百萬桶(77%)為原油。此外，運用硬石礦（hard rock mine）技術，菲國理想儲量則提高至88天進口量，並帶來26,500萬美元的淨效益。

2. 新儲油會員體面臨之挑戰-中國與印度

(1)中國表達欲建立相當於90天進口量的石油儲備量之目標，但並未確定多快可達成此目標。計劃開始階段將建造儲備量252百萬桶的原油儲槽，以公私部門共同儲備方式進行，儲油組成內容包括原油及石油製品。目前已藉由課稅及貸款解決資金問題，如：每公升課征0.04元人民幣或每加侖課征0.02元人民幣，作為建造及維修儲槽設施及購置儲備原油之資金來源。目前階段興建儲槽設施的建造費用10%來自政府預算分配，90%來自銀行借款。

(2)印度方面，目前已決定於2006-2007年開始進行戰略儲油計畫，儲量500萬噸（36.7百萬桶），相當於19天的進口量，將完全由政府控管，地點集中於沿海的三個地區，將存於可快速連接運輸航線及煉製廠的地下石穴中，並設計可快速釋油的能力，以達減緩石油供應中斷的衝擊之目標。雖然印度非APEC國家，但實際上已符合APEC戰略儲油最佳作業原則之儲油方式，採用政府控管、儲備組成以原油為主，較具成本效益，並準備就緒快速因應緊急時期使用。建造費用計畫藉由政府分配(Government allocation)支付，儲存費用則由現有稅捐融通，不足處則將向消費者加增特別稅。

印度的戰略儲油以商業用途為主，公部門-原油55百萬桶（33天進口量）、51百萬桶石油製品（83天進口量）；私部門-11百萬桶原油、7.8百萬桶石油製品。

三、關於「如何加速會員體對進行戰略石油儲備的承諾」議程部份

1.對儲槽設施設計的協助

日本(Oil, Gas and Metals Corporation, TOGMEC)、韓國國家石油公司(Korea National Oil Company, KNOC)，及美國戰略石油儲備(SPR)提供不同的儲存技術協助供候選之會員體運用於建造石油儲槽中。其儲存技術包含地上儲槽、地下儲槽、山洞等，各有優缺點，端視各會員體不同情勢而應用。

2. 對儲油設施運作的協助

為符合釋油作業系統的準備就緒性及快速釋油的條件，儲油設施需設計重複的備用系統，以因應緊急情勢之發生。美國分享其如何設計重複的備用系統、具彈性及易修復的儲油設施供候選會員體採用。

在尋求快速釋油能力時，面積廣大及快速釋油率可帶來經濟規模的效益，但分散於不同地區亦有保護儲油設施及所儲存的石油之優點。儲油地點若靠近多重輸送系統可增加釋油的效率。美國則分享可設計快速釋油地點的評估準則。

參、結論與建議

本研討會的主要目的是針對目前已從事戰備儲油會員體之儲油控管、組成、地點、使用等層面進行檢視，探討欲從事戰備儲油之會員體所面臨的挑戰及課題，以及有經驗之會員體可提供之相關技術協助，並藉由相互討論達成資訊分享與意見交流之功效，本研討會對如何進一步實施最佳戰略儲油作業原則並無作出具體結論，但會議討論中亦涵蓋下列幾項重點：

一、對於戰備儲油控管，一般均認為公有儲備在緊急時期時較能立即反應並達到快速釋油的優點，此外，若遭遇全球性的石油緊急情勢時，政府可聯合其他國家進行共同釋油，迅速恢復市場運作機制；對於戰備儲油的組成方面則傾向認為儲備適量的石油製品是必要的；至於戰備儲油的地點議題中所提出之「石油製品接近煉油廠較具效益」的觀點，則有需進一步探討的空間；戰備儲油的使用方面，會中一致認為法定的緊急情勢並不僅限於石油供應中斷因素，會員體可有在其認為符合石油緊急情勢條件下進行釋油，且釋油作業並不限於共同行動或各自進行。
二、目前考慮進行戰略石油儲備之會員體，如：菲律賓、新加坡、泰國，多數均已對私部門規範需進行商業儲備的要求，因此，這些會員體主要面臨的課題在於是否將私部門的儲油納入公部門戰略儲油的控管之下。此外，由泰國與菲律賓的個案研究中亦發現提高戰備儲油的儲量，將可帶來降低進口成本或避免GDP減少的效益；此外，對於欲進行石油儲備之會員體而言，資金來源為其面臨之最主要課題，目前以課稅或貸款的方式解決所需資金來源，但是否依其規劃之時程達成儲油目標，仍有待商榷。

三、為加速會員體對建立戰略石油儲備的能力，著重於分享規劃儲槽設施設計及可迅速釋油能力之運作技術相關經驗。
我國於會中雖無對我國目前進行之石油儲備制度進行相關簡報，但亦提供關於我國戰略石油儲備制度之做法、進行現況之紙本報告，由EWG秘書處彙整於會議記錄中，供各會員體參考。

而由此研討會中，我國可從下述觀點思考我國儲油制度：

1. 由於我國石油供應結構與日、韓兩國相同皆幾全數仰賴進口，目前日、韓兩國均考量提高政府儲油的比重及數量之時，我國是否也應重新檢視我國目前所規劃政府60天的石油儲備量是否足夠因應可能因石油供應中斷或吃緊的緊急情勢，並評估有無須提高政府儲量的需要。此方面或可藉由進行增加政府儲油可於緊急情勢時帶來降低GDP減少或降低進口成本的效益之相關研究作為評估之參考。

2. 我國的戰備儲油制度雖已完成採購作業，但並無實際進行釋油以因應緊急情勢的經驗，因此對於目前所規劃的釋油作業是否合宜適當並無定論，建議我國對戰備儲油之釋油機制進行推演，以求制度的健全完備及運作順暢。

3. 石油為我國至為重要的運用能源，尤以目前高油價的趨勢已引起各會員體的高度關切，所謂「能源緊急情勢」已不侷限於傳統定義中的能源供應中斷，油價高漲對整體經濟帶來的衝擊亦已被視為可能的能源緊急情勢之一；此外，會員體進行釋油的時機則趨於更具彈性，戰備儲油不僅可因應石油供應中斷之緊急情勢，亦供以民間企業於天候不良或其他因素造成石油無法及時運抵時，進行借調調節之用，建議我國可參酌此類做法，擴大戰備儲油的用途，穩定國內石油市場運作。

4. 建議持續積極參與此類研討會，除可藉由吸取各會員體關於戰備儲油建立及釋油運作的相關經驗，並可參考各會員體相關做法，建立我國完善的戰備儲油及釋油機制。此外，亦可透過研討會的參與掌握APEC會員體對儲油議題的關切重點及最新發展，參酌納入我國戰備儲油運作機制之參考。
附件一、APEC戰略石油儲備研討會會議議程
附件二、APEC戰略石油儲備研討會會議資料
附件三、APEC戰略石油儲備研討會會議紀錄
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WORKSHOP OVERVIEW

The workshop, which was sponsored by the U.S. Department of Energy and hosted at the East-West Center under the auspices of the APEC Energy Working Group, had thirty active participants from ten APEC economies (Australia, China, Hong Kong, Japan, Korea, the Philippines, Singapore, Chinese Taipei, Thailand, United States) and neighboring India, as well as the Asia-Pacific Energy Research Centre (APERC) and the International Energy Agency (IEA), along with a number of observers.  A List of Participants is attached, including names, office addresses and e-mail addresses.

The workshop discussion was divided into three sessions.  The first session, on progress in implementing best practices, focused on the experience of economies that already possess strategic oil stockpiles today (such as Japan, Korea and the United States).  The second session, on challenges for new and potential oil stockpilers, examined the situations facing both economies that have recently decided to establish strategic oil stockpiles (China and India) and economies that are considering the options for doing so (such as the Philippines, Singapore and Thailand).  The third session, on facilitating commitments to stockpiling, looked at technical assistance that could be offered in planning oil storage facilities and enabling rapid drawdown of oil from such facilities.  A Final Program is attached, detailing the speakers and the subjects of their presentations.

SESSION I: PROGRESS IN IMPLEMENTING BEST PRACTICES

APEC Best Practice Principles for Strategic Oil Stocks, approved by the Sixth Energy Ministers Meeting (EMM-6) in Manila in 2004, relate to the control, composition, location, use and operation of strategic oil stocks, as well as international cooperation with respect to such stocks.  By definition, strategic oil stocks are those that can be used in an oil supply emergency in order to reduce the severity and impacts of the emergency.  Among the key issues discussed were the magnitude of stocks required, the balance between government and private ownership of stocks, the balance between crude oil and product stocks, and the types of emergencies in which strategic stocks should be released.
Growing Need for Strategic Oil Stocks
An overview of oil import trends was provided by Director of Oil Markets at the International Energy Agency in Paris.  The presentation noted that oil import dependency in developing regions of Asia (including economies such as China, India, Philippines and Thailand) is projected nearly to double from 43 percent in 2002 to 78 percent by 2030.  Meanwhile, oil import dependency in OECD Asia (which includes Japan and Korea) should increase from 90 percent to 95 percent.  Moreover, oil supplies will grow more vulnerable to disruption, as oil flows through the Straits of Hormuz grow from 20 percent of world oil demand in 2003 to 36 percent in 2030, and oil flows through the Straits of Malacca grow from 14 to 20 percent of world oil needs.  Logically, the overview noted, “emergency oil stocks must increase with growing net imports so that we can maintain the same degree of preparedness against unexpected oil supply disruption.”

Control over Strategic Oil Stocks

With regard to control over strategic oil stocks, the Best Practice Principles refer to the advantages of ownership and control by governments: (1) transparent procedures for stock release, (2) maintenance of operational readiness, (3) efficient management of storage facilities (including testing, inspection and certification), (4) rapid stock release with international coordination, (5) assurance that stocks are used only for emergencies and not manipulation of prices or markets, and (6) quality assurance programs.  In several economies, however, a sizeable component of strategic oil stocks is privately owned, with provisions for government control over private stocks in the event of an emergency. Presentations by officials from Japan, Korea and the United States described the balance between government and private ownership of strategic oil stocks in those economies.  Contributed papers from Australia and Chinese Taipei addressed this issue as well.

In Japan, strategic oil stocks total 172 days of imports as defined in the Oil Stockpiling Law (or 143 days as measured by the International Energy Agency).  Of the 172 day total, allowing for rounding error, 92 days or 53% are government-owned and -controlled while 81 days or 47% are privately-owned and government-controlled.  The government-owned share has been on the rise; it was zero during the first oil crisis of 1973-74, when commercial stocks amounted to 67 days, and 38% during the Gulf War of 1990-91 when the government owned 54 days of stocks and businesses owned 88 days of stocks.  The reserve obligations of private firms, as a share of imports, were gradually reduced from 90 days in 1988 to 86 days in 1989, 82 days in 1990, 78 days in 1991, 74 days in 1992 and 70 days in 1993.  Government-owned reserves were increasing to compensate, reaching a target of 50 million cubic meters or some 315 million barrels in February 1998.  

The Oil Stockpiling Policy Subcommittee of the Advisory Committee for Natural Resources and Energy recommended to the Ministry of Economy, Trade and Industry (METI) in March 2005 that the company-owned stockpiling obligation be further reduced, by an appropriate date, from 70 days to 65 or 60 days, with government stocks increasing to compensate.  If private stocks fell to 60 days from the current 81 days while total stocks remained at 172 days, the share of oil stocks that are both government-owned and -controlled would rise from 53% to 65%.  A Japanese official noted that this share could ultimately rise further, as enhanced government ownership of reserves makes the overall oil stockpile more controllable.  However, private firms will always hold some stocks for commercial purposes; in Japan, these amount to roughly 45 days of the 81 days they hold.

In Korea, the share of government-owned stocks has also been increasing.  At the end of 2001, Korea held 152 million barrels of strategic oil stocks (equivalent to 94 days of imports), of which 64 million barrels or 42% were government-owned and -controlled, while 88 million barrels or 58% were privately-owned and government-controlled.  By April 2005, with 146 million barrels of strategic oil stocks (covering 105 days of imports), 74 million barrels or 51% were both government-owned and -controlled.  By 2008, the government expects to further boost its stock ownership to 141 million barrels.  The Petroleum Business Act of 1991 requires industry to stock oil equal to 40 days of sales; in April 2005, industry held 72 million barrels of reserves.  So if industry reserves remained constant through 2008, government would then own and control 66% of strategic stocks.

In the United States, strategic oil stocks under government ownership and control will reach 700 million barrels in August 2005, or 59 days of net imports at the 2004 average of 11.8 million barrels per day.  There are established readiness plans, as well as training and exercises to ensure the capability for rapid stock drawdown.  The U.S. strategic stocks are strictly for emergency use, on authority of the president.  Private oil companies hold 1,117 million barrels of stocks, equivalent to 95 days of net imports, over which the government can assume control in an emergency.  On this basis, the share of U.S. strategic oil stocks that is both government-owned and -controlled is around 39 percent.

A presentation on strategic oil stocks in Chinese Taipei was provided for the workshop record.  Under Article 24 of the Petroleum Administration Law, promulgated in 2001, the public sector must hold oil stocks equal to at least 30 days of average daily consumption, while private companies must hold stock equal to at least 60 days of average daily sales.  Since virtually all oil is imported, overall stocks meet the International Energy Agency’s standard of 90 days of net imports, though Chinese Taipei is not an IEA member.  Just about one-third of the stocks are government owned and -controlled, amounting to 2.83 million cubic meters or 17.8 million barrels in 2004, while roughly two-thirds are privately owned and subject to government control in the event of an emergency.   

A fact sheet on stockpiles in Australia, which are privately held, was circulated for discussion.  Despite private ownership, such stockpiles may still be considered strategic in the sense that the government can require their use in the event of an emergency, and such use constitutes a significant part of the government’s ability to meet its IEA obligation of emergency measures equivalent to 90 days of oil imports.  In fact, as of March 2005, total oil stocks represented 47 days of oil consumption, or over 200 days of net imports since only 20 percent of oil products were imported in 2003-2004.  But the situation is somewhat ambiguous since the Liquid Fuel Emergency Act of 1984, which provides authority for use of private stocks in emergencies, has never been invoked.

There was some discussion of the relative merits of publicly- and privately-owned stocks from the perspective of how rapidly stocks could be released in an emergency.  It was noted that private companies might find it commercially advantageous to hoard stocks in an emergency, when their market price could be rising, unless compelled to release them.  And if firms have to be compelled to release stocks, the administrative procedures for doing so may be time-consuming.  Moreover, government ownership makes it easier for governments to act collectively and simultaneously to draw down stocks when an oil emergency is widespread, as when IEA countries acted during the Gulf War of 1991.  Their collective decision to draw down stocks, it was noted, can move the market immediately, even before the decision is implemented through actual stock drawdowns.  This is due not only to anticipated release of strategic stocks by governments, but also to rapid liquidation of operating stocks by private firms in anticipation of lower prices.

Composition of Oil Stocks

With respect to the composition of oil stocks, the Best Practice Principles refer to the advantage of holding stocks in the form of crude: (7) holding crude in locations with ready access to transport and refining is cost effective and flexible; (8) crude is cheaper than refined products to acquire, store and transport; (9) refined products are expensive to maintain and are subject to changes mandated by environmental legislation.

The U.S. Strategic Petroleum Reserve will soon hold 700 million barrels of crude, with “sweet” and “sour” streams that can be flexibly combined to produce a variety of refined products in response to changing market requirements.  Private stocks in the United States included 325 million barrels of crude and 792 million barrels of product as of June 2005.  So public and private stocks total some 1,817 million barrels, of which 1,025 million barrels or 56% are crude and 792 million barrels or 44% are various products.

In Japan, as in the United States, government-owned stocks consist entirely of crude, amounting to 50.99 million cubic meters or 320.7 million barrels.  Privately-owned stocks are about evenly divided between 21.80 million cubic meters or 137.1 million barrels of crude and 21.26 million cubic meters or 133.7 million barrels of product.  Overall, then, 77% of Japan’s strategic oil stocks are stored as crude and 23% as product.

In Korea, the government owned 113.6 million barrels of stockpiling capacity in April 2005, of which 97 million barrels or 85% are for storing crude.  By 2008, when capacity now planned or under construction is completed, Korea’s government should own 146 million barrels of storage capacity, of which 127.5 million barrels or 87% will be for storing crude.  In April 2005, government-owned stocks included xxx million barrels of crude and xxx million barrels of product, while privately-owned stocks included xxx million barrels of crude and xxx million barrels of product.  So government stocks were xx% crude, private stocks were xx% crude, and overall stocks were xx% crude.

In Chinese Taipei, of 17.8 million barrels of oil stockpiled in 2004 by government and private firms combined, 10.1 million barrels or 57% consisted of crude.

It was observed during the discussion that insofar as stocks are held as refined products and refined product stocks are held by private firms, it will be necessary to rely at first on the release of private stocks to meet certain emergencies, until crude stocks can be refined into additional products.   The administrative procedures to compel stock release could then be more time consuming than if the government held product stocks as well.  In Japan, where the government holds only crude stocks, there would be about a two-week lag between the release of crude and the availability of refined products made from that crude, even though there is plenty of refining capacity in the economy.  In economies with more limited refining capacity, some amount of product stocks would be essential.

Physical Location of Oil Stocks

Regarding the physical location of oil stocks, the Best Practice Principles (10) call for each economy to employ the most economical storage method, (11) point out that underground salt storage offers the lowest costs and maximum safety with few risks to the environment, (12) note the benefits of proximity to refining centers in an emergency, (13) also note the flexibility of marine distribution during crises, and (14) point to the economies of scale in operating large, centralized storage facilities.

The U.S. Strategic Petroleum Reserve (SPR) is mainly reliant on large underground salt storage domes (per principles 11 and 14).  Located on the coast of the Gulf of Mexico, which is the port of entry for three-quarters of crude oil imports into the U.S., the SPR is close to major refining centers and marine distribution facilities (principles 12 and 13) with deliverability to the East Coast in 6-8 days and the West Coast in 16-18 days. 

Japan’s national oil stockpiling bases are all located near the coastline, so that they are all readily accessible to refining centers and are ideally adapted to marine distribution.  Of the ten bases, three rely on rock cavern tanks, one employs in-ground tanks, four use above-ground tanks, and two are based on floating tanks.  Of 34.3 million cubic meters or roughly 216 million barrels stored on these bases (excluding some 99 million barrels of government-owned reserves that are stored in leased industrial tanks in 18 locations), just 14% are stored in rock caverns and 11% in in-ground tanks, while 51% are put in above-ground tanks and 24% in floating tanks.  This mix reflects the scarcity of suitable rock caverns and in-ground sites in an area with many earthquakes where little ground is solid.  Floating tanks are very expensive, but also highly earthquake-resistant.

In the case of Korea, which has nine government stockpiling locations, three store only crude, one stores crude and product, four store only product, and one stores LPG.  The four locations that store crude oil are all on the coast, with ready access to marine distribution channels.  For the five stations that store product, with 12.3 million barrels of capacity, 7.6 million barrels of capacity or xx percent is located inland, closer to the refining centers where products are produced and to the populations that use them.

In India, it was noted, about 60% or 70% of refineries are located on the coast or connected to the coast via pipelines.  However, 6 of the 18 oil refineries in India cannot be approached from ports.  This could create practical problems in an emergency.

Regarding proximity to refineries, one view expressed was that the benefits were clearer for products than for crude.  Holding crude near refineries, in this view, could pose a security risk, since an attack on refineries could then destroy crude stocks as well.  Holding products near refineries, while subject to a similar security risk, has the merit of reduced transport costs, since the products can be stocked close to where they are made.  

Use of Strategic Oil Stocks

Best Practice Principle (15) states that “Strategic oil reserves should be built and used for the purposes of mitigating the adverse effects of an oil supply disruption and in a manner that complements the market’s own response.”  Principle (16) adds that “Governments should not use reserves for price management purposes, absent an oil supply emergency.”  Veteran stockpilers Japan, Korea and the United States all adhere to this basic principle.

However, as noted by the IEA delegate during the discussion, price may be a factor to consider in deciding whether a supply disruption is sufficiently severe to warrant a coordinated release of oil stocks.  Japan and the United States participated in a coordinated release of stocks, along with other IEA countries, during the Gulf War of 1991, and Korea, which was not yet an IEA member, also released stocks at that time.  The threat of higher oil prices was probably seen as a gauge of emergency in this case.

Moreover, it became clear during the discussion that an oil supply disruption need not be widespread to constitute a legitimate emergency.   Korea lets private companies borrow from reserves when bad weather or other problems prevent oil from being delivered to them and return the amounts borrowed when the deliverability problem is resolved.   On a similar logic of reduced deliverability, Japan allowed companies to reduce required stock holdings during the second oil crisis, from March 1980 through August 1981.  Stocks have been released in the United States on seven occasions in response to local weather emergencies such as hurricanes which have disrupted oil shipping channels.   It is hard to define an emergency since all possible circumstances cannot be anticipated, but there was general agreement that economies should have the flexibility to respond to oil emergencies as they occur in the way they see fit, whether collectively or individually.

Operation of Strategic Oil Stocks

Best Practice Principles (17) and (18) refer to the importance of operational readiness and rapid drawdown capability, in view of the brief but intense nature of many anticipated supply disruptions.  The U.S. SPR ensures operational readiness through quarterly reviews of each function and system, physical testing of equipment and systems, and a mix of computer-based and performance-based training activities.  In Japan, readiness is ensured through simulations that match drawdowns to seasonal product demand, which is weighted toward distillate for vehicles in summer and heating oil for buildings in winter, as well as through exercises to replace some sour crude with sweet crude in stockpiles.  In Chinese Taipei, the government sees a need to improve systems for monitoring the quantity of oil in storage, as well as to test operational procedures for releasing oil stocks.

International Cooperation on Oil Stockpiling

Best Practice Principle (19) states the importance of cooperation and communication among economies during emergency responses, including stockdraws.  Principle (20) notes that coordination helps to dispel the uncertainty prevalent during an emergency.  Principles (21) and (23) note that joint stocks may reduce costs through economies of scale while facilitating coordination of emergency stockdraws.  Principle (22) notes that costs may also be reduced through temporary leasing of facilities in other economies.  

Through coordination in the IEA context, Japan, Korea and the U.S. adhere to principles (19) and (20).  An example of joint stocks pursuant to principles (21) and (23) and leasing pursuant to principle (22), established in 1999, is where Norwegian oil firm Statoil leases storage capacity in Korea.  KNOC provides a limited amount of storage facilities in return for a reasonable fee and the right to purchase the oil stored in the event of an emergency.  This helps ensure deliveries to the Northeast Asian oil market, making the market more liquid in normal times and limiting market disruption in an emergency.  

SESSION II:
CHALLENGES FOR NEW AND POTENTIAL OIL STOCKPILERS
Strategic oil stockpiles have been under consideration, at one time or another, to some degree or another, in several APEC economies that do not yet have them.  Among these strategic stockpiling candidates are the Southeast Asian economies of Indonesia, the Philippines, Singapore, Thailand and Vietnam.  Yet for various financial and technical reasons, these economies have not yet committed to establishing strategic oil stockpiles.  The session therefore focused on what kinds of obstacles to stockpiling are seen in these economies, and what kinds of assistance might help to overcome these obstacles.  

In addition, the session examined the cases of China and India, which has have recently committed to establishing stockpiles but still encounter financial and technical challenges in building and operating them.  For these economies, the critical question is how to sustain the commitments made, in the face of such challenges.  So the focus of discussion was on identifying the challenges and the sorts of assistance that might help these economies deal with those challenges over the longer term.  In view of the size of these economies and their rapidly growing oil imports, it is critical that the challenges be met.

   Challenges for Southeast Asian Economies Considering Strategic Stockpiles
Some APEC economies in Southeast Asia that are considering whether to establish strategic oil stocks under government control already have substantial requirements for commercial stockpiles.  In the Philippines, oil refiners are required to maintain a 15-day inventory of supplies, while other oil companies need to maintain a 7-day inventory.   In Thailand, oil companies are required to maintain stocks equivalent to 5 percent of crude oil and 5 percent of petroleum product sales.  In Singapore, electricity companies are required to stock enough oil to meet 90 days of oil requirements for electricity generation.   In Indonesia, which has traditionally been an oil exporter but is on the verge of becoming a net and growing oil importer, the state oil company, Pertamina, is believed to maintain 25 to 35 days of operating stocks of petroleum products (kerosene, gasoline and diesel).  

Such commercial stocks might be considered building blocks from which government-controlled or government-owned stocks could emerge.  Governments may lack political consensus or financial resources to build storage facilities and buy oil to fill them.  Even so, it may be possible to subject a portion of privately-held stocks to government-imposed release requirements in the event of an officially declared supply emergency.

It was noted that the Philippines and Thailand are particularly vulnerable to the sorts of oil supply disruptions that strategic stockpiles might ameliorate.  According to analysis by the International Monetary fund, a sustained oil price rise of $10 per barrel, such as a supply emergency might induce, would lower gross domestic product by 1.6% in the Philippines and 1.8% in Thailand.  A study by Japan’s Ministry of Economy, Trade and Industry examined the adequacy of existing reserves in Thailand to respond to a variety of potential crises.  Thailand’s reserves would fall 2.1 months short of covering an 8.1% shortfall proportionate to the world oil supply shortfall from a one-year cut of 3.3 million barrels per day in OPEC output.  They would fall 6.5 months short of covering a one-year, 14.4% shortfall like the shortfall in world oil supply during the Iraq-Kuwait War of 1991.  In the latter case, the study finds, a 9% shortage of diesel fuel and fuel oil could result, curtailing fuel supplied to industry if agriculture, transport and power production were given preference for the use of the fuel available, while gasoline could be 10% short.
In coordination with the Secretariat of the Association of South East Asian Nations (ASEAN), Japan’s Ministry of Economy, Trade and Industry has conducted a feasibility study on petroleum stockpiling in Thailand and the Philippines.  The study weighs the costs of increased stockpiling capacity in each economy against the benefits in terms of avoided GDP loss and import costs in the event of an emergency.  In estimating benefits, the likelihood of different supply disruptions is assessed based on historical frequencies.  

For Thailand, the study finds that net benefits of $791 million with stocks equaling 24 day of imports today could be raised to $932 million with stocks equaling 82 days of imports.  Thailand’s stockpiles would then hold 56 million barrels of oil, of which 48 million barrels or 86% would be crude.   With salt dome technology, Thailand’s optimal reserves could increase to 234 days of imports, with net benefits of $1,573 million.

For the Philippines, the study finds that net benefits of $109 million with stocks covering 20 days of imports could increase to $171 million with stocks covering 47 days of imports.   Philippine stockpiles would then hold 13 million barrels, of which 10 million barrels or 77% would be crude.  With hard rock mine technology, the Philippines’ optimal reserves could rise to 88 days of imports, with $265 million of net benefits.

A separate study, conducted for the Philippines with support from the U.S. Department of Energy, postulated reserves equal to 90 days of imports or some 30 million barrels.  A detailed analysis was performed of the locations at which reserves of this magnitude could be stored, and the mix of technologies that would make sense for storing them.  Of the total, it was suggested that 23.5 million barrels or 70% be stored in the form of crude.  It was also suggested that the stocks be government-owned and –controlled to facilitate stock management, maintenance and release, with competitive bidding for stock sales.

It was observed that the results of such analyses can be quite sensitive to the input assumptions about costs of stockpiling facilities and the avoided costs of emergencies when stocks are released.  This is particularly true in the case of METI’s study, where net benefits are fairly flat over a broad range of stockpile sizes.  However, there was general agreement that increased stocks could be beneficial and should be held mainly as crude.

Both METI and USDOE studies found that the costs of oil stockpiling in the Philippines would be quite substantial.  METI found that it would cost $1.8 billion to develop a stockpile equal to 47 days of imports.  USDOE found that it would cost $600-700 million for 24 million barrels of steel tank storage, $50-90 million for a 1.5 million barrel mined storage cavern, $2 to $3 per barrel per year for maintenance.  This would be on top of more than $1 billion for 30 million barrels of oil at an assumed price of $35 per barrel, or something like $1.8 billion at current oil prices in the neighborhood of $60 per barrel.

In light of the very substantial investment costs and the fairly flat net benefits curve, financing for strategic oil stocks in the Philippines and Thailand is clearly a central issue.  One financing option suggested was a royalty-in-kind program such as the one used in the United States, whereby companies storing oil on government-owned lands pay a royalty to the government which helps finance the purchase of oil for public oil reserves.  That option, however, assumes storage facilities have already been financed and built.  The METI study also points to likely economies of scale from joint stockpiling, in which the Philippines and Thailand would cooperatively build storage at a common location.  

Delegates from the Philippines and Thailand expressed appreciation for the feasibility studies performed, noting in particular the usefulness of the quantitative analysis in giving a practical idea of what kind of stockpiling system might make sense.  Before proceeding further, the Philippine DOE is seeking technical assistance to cover more detailed feasibility studies on the purpose of stocks (supply stability vs. price), the nature of reserves (strategic vs. commercial), funding options, and consumer impacts.  METI noted that is also sponsoring a feasibility study on stockpiling options for Vietnam.

Challenges Facing New Stockpiling Efforts in China and India

China became a net oil importer in 1993.  Its government has realized that growing oil imports will mean growing oil dependency and increasingly serious effects of potential oil supply disruptions.  Therefore, China has expressed the intention to build stockpiles equivalent to 90 days of imports, per the standard followed by members of the IEA.  How quickly this goal can be reached, however, is uncertain.  The initial phase of stockpiling in China involves building 40 million cubic meters or 252 million barrels of crude storage tanks, owned by PetroChina, SINOPEC, CNOOC and [fourth company].  It was hoped to complete this phase within two years, but delays are expected.  A mix of government and private stocks is foreseen, with a mix of crude and products.  Government stocks will come first, with private stocks waiting until regulations can be promulgated on their use.   There is general agreement that government stocks should be larger than private stocks. 

China has resolved the central issue of financing for strategic reserves with a mix of taxes and borrowing.  A tax of 0.04 yuan per liter or about $0.02 per gallon of oil has been proposed to fund construction and maintenance of reserve facilities and the purchase of crude oil to fill them.  Initially, however, the construction of reserve facilities is being funded 10% through government budget allocations and 90% from bank loans.  The loans and budgetary disbursements will be made to the State Oil Stockpiling Office.

Oil imports are growing in India as well.  India’s government has decided to begin with a strategic crude oil reserve of 5 million tons, equivalent to 19 days of imports, by 2006-7.  The stocks will be government-owned and controlled.  They will be centralized in three locations along the coast.  They will be stored in underground rock caverns with ready access to transportation and refineries.  Their purpose would be to mitigate oil supply disruptions.  They are to be designed with reliable rapid drawdown capability.  Thus, while India is not an APEC member, its strategic oil stockpiles will be broadly consistent with APEC best practice principles that favor government ownership, holding stocks as crude, cost-effectiveness, readiness, and use reserved for emergencies.

It is estimated that India’s planned reserve facilities with 5 million tons or 36.7 million barrels of capacity would cost $0.5 billion to build and $1.5 billion to fill with crude at an assumed price of $40 per barrel (or over $2.2 billion at today’s $60 per barrel).  One option under consideration it to finance the construction cost through government allocations and the inventory cost through existing levies.  If those sources were not sufficient, remaining costs could be recovered through a special levy on consumers.

Strategic oil reserves in India would be on top of commercial reserves.  Public service utility (PSU) oil companies can store up to 7.5 million tons (55 million barrels) of crude (33 days of crude imports) and 7.0 million tons (51 million barrels) of products (83 days of product imports).  Private oil firms can store an additional 1.5 million tons (11 million barrels) of crude and 1.2 million tons (7.8 million barrels) of products.

SESSION III: FACILITATING COMMITMENTS TO STOCKPILING

Several APEC economies have long-standing experience with oil stockpiling.  Some of these “veteran” stockpilers expressed a willingness to offer technical assistance that could help “candidate” stockpilers commit to establishing stockpiles or help “new” stockpilers with the practical challenges they may face in building up their reserves.

Assistance with Design of Stockpiling Facilities

Delegates from the Japan Oil, Gas and Metals Corporation (JOGMEC), Korea National Oil Company (KNOC) and the United States Strategic Petroleum Reserve (SPR) offered assistance in helping “candidate” economies choose among the various storage technologies that can be used to stockpile oil.   It was noted that different storage technologies have different advantages and disadvantages.  The best choice depends on the situation; Japan has a mix of four different types.  JOGMEC, KNOC and SPR expressed a willingness to help economies in choosing among the various storage options.

Above-ground tanks use well-established technologies, can be built quickly, and have low construction costs.  They also allow different products to be segregated from each other.  However, they require large land area with ready access to oil tankers and may be somewhat vulnerable to natural disasters.  They also have relatively high maintenance costs and potentially greater environmental impacts than some other options.

In-ground tanks, floating tanks and rock cavern tanks are highly resistant to natural disasters, use less land, and present a lower risk of oil spills, but cost more to build; rock cavern tanks also require a high level of technology.  All in all, except for natural salt caverns, above-ground tanks are cheapest, in-ground tanks and rock cavern tanks are safest, and floating tanks and rock cavern tanks make the best use of land.  

Caverns, if geologically suited to store oil without the need for tanks, may be the least costly option.  They also constitute an impermeable containment area that provides for excellent physical security and lower environmental impacts than other options.  On the other hand, they take longer than other options to build – 3 to 5 years for mined caverns and 3 to 6 years for salt caverns.   They also have certain geological limitations [such as?].

Facility siting and constructability, as well as cost and schedule, are key considerations in evaluating the preferred storage alternative.  Ideally, storage facilities should be sited near oil receipt and distribution networks, be located areas with stable ground and low seismic activity, and have access to adequate electrical power supplies.  Cavern storage facilities can only be built under geological conditions; salt caverns require a water source and a means of brine disposal, while mined caverns require a means of muck disposal.  

Assistance with the Operation of Stockpiling Facilities

With respect to the operation of stockpiling facilities, the Best Practice Principles refer to (17) operational readiness and (18) rapid drawdown capability.  Operational readiness is important because inventories lose their effectiveness of mechanical systems are not ready to respond.  To ensure operational readiness, systems should be built with redundancy, flexibility and ease of repair.  Furthermore, procedures should be well documented, and exercises should be run regularly.  Rapid drawdown is important since most supply disruptions will last less than six months but may require large movements.

Aspects of system redundancy include spare parts in pumping and tank systems to increase their availability, control systems with extra processors, and electrical systems with redundant feeds for critical equipment.  System flexibility refers to the ability to deliver oil at a variety of rates and pressures to meet customer needs.  Ease of repair relates to designs that allow quick replacement of equipment, inventories with spare parts for critical equipment, and standardization of equipment across sites that are located near each other.  The U.S. SPR offered to share ideas on how best to design redundancy, flexibility and ease of repair into particular stockpile designs that candidates may choose.

In pursuing rapid drawdown capability, it was noted that larger sites with faster drawdown rates can take advantage of economies of scale.  Furthermore, having several dispersed sites helps to protect the assets, including both storage equipment and oil stored.  The stocks should be designed with a drawdown rate that is compatible with the rate at which oil can be dispersed through distribution systems.  Thus, locating stocks in proximity to multiple distribution systems increases the feasible drawdown rate.  The U.S. SPR offered to share criteria to help design sites for rapid release of stocks.


