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參加亞洲生產力組織（APO）「邁向永續發展之綠色生產力研討會」出國報告摘要
斐濟訓練及生產力管理機構（Training & Productivity Authority of Fiji, TPAF）辦理「邁向永續發展之綠色生產力研討會」係亞洲生產力組織年度內之預定活動，由各會員國推薦參加人選，於斐濟南迪Raffles Gateway飯店辦理為期5天之訓練活動。此一研討會之目標為研習生態循環的原理、產業生態及綠色生產力的概念和實務、工具與技術及成功的案例；從參觀、國家報告討論、經驗分享、案例研討等方式研習生質能的永續利用。
本出國報告介紹研討會之過程、課程內容、及重要產業生態之概念與實例，並將各國生質能利用情形之心得簡要摘述，最後並將各國所提供之國家報告做為附錄，全文檔案附於報告中，俾供有興趣之國人參考。

產業生態系統的建立為各國處理廢棄物努力的目標，可以使廢棄物減量並使其成為另一種資源，我國在工業方面已有許多實績，未來在此方面仍可再加強推廣，可有效提升產業形象，促進產業永續發展。生質能的利用大部分國家均以農業為例，其利用之技術層次較低，我國與韓國為較工業化的國家，所舉運用廢棄物及廢水生質能發電之案例較具技術性，這些技術將具有廣大的商機，值得推廣。
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1、 目的

自從1992年里約地球高峰會後，永續發展已是社會經濟發展不對環境產生負面影響的重要議題，全世界逐漸增加的工業活動，促進全球經濟的蓬勃發展，然工業活動需要自然資源的使用，並使其逐日耗盡；因此，資源保護、有效率的使用資源及環境友善的企業政策，已是全世界公認之需求。

亞洲生產力組織（Asia Productivity Organization, APO）是我國少數以中華民國名義參與的政府間國際組織，其總部設在日本東京，該組織在1994年為回應巴西里約世界高峰會的結論，在日本政府的支持下，引進推廣綠色生產力的做法，做為永續發展挑戰之因應。並在1996年於菲律賓首都馬尼拉舉行的第一屆綠色生產力世界會議，簽署綠色生產力馬尼拉宣言。其後綠色生產力在該組織的推動下，每年在各會員國中大多有舉辦相關訓練、示範工廠輔導、工廠觀摩等活動，免費提供會員國派員參加。我國經濟部工業局與該組織過去曾合作輔導過六家綠色生產力示範工廠，並辦理相關訓練及觀摩活動。

許多人認為永續發展是產業發展和環境保護間的一種妥協方案，這是基於假設環境保育和生產力是一種衝突關係，然而永續發展和生產力之間仍有密切的關連，生產力是廣泛量測資源投入對於改善產品和服務效率之關係。例如在各方面消除廢棄物的產生而提升生產力，可以使每個人獲得較好的生活品質。在持續努力提升生產力的過程，尋求發展經濟而不使環境變壞的發展形式，綠色生產力即是此種生產力和永續發展正向思考的結果。

綠色生產力不是一種新的概念，但已經從生產力的基本概念中整合，綠色生產力整合生產力和環境的概念，以較乾淨和綠色的方法生產產品。這也使得環境負荷和所投入的金錢均降低，並增進品質和收益。綠色生產力的目標是獲得較高層級的生產力，以提供社會的需要，從地區到全球均盡力保護及提升環境的品質，從增進生產力及提升環境績效而獲取利益。

由於消費型態使得許多國家面臨廢棄物量逐漸增加的挑戰，21世紀人類需要建立一個廢棄物回收、減量及再利用的友善社會，社會需要發展一種閉路循環或生態循環系統將廢棄物轉變成收益，也就能使國家提升生產力、改善環境及增進經濟發展。目前，大部分國家超過90%的資源很快從生產和消費過程進入掩埋場和環境中，產業生態係研究經濟體系中的物質流和能源流，生態化國家尋求將線性的廢棄物經濟轉換成生產和消費的閉路循環系統，在此一系統中，產業、政府和消費者的廢棄物質儘可能的以最高價值方式再用、回收及再製造，產業生態尋求環境、企業活動和經濟發展方面的整合和平衡。
此一研討會之目標為：

1、 生態循環的原理。
2、 產業生態。

3、 綠色生產力的概念和實務、工具與技術及成功的案例。

4、 從參觀、國家報告討論、經驗分享、案例研討等方式研習生質能的永續利用。

2、 過程

斐濟訓練及生產力管理機構（Training & Productivity Authority of Fiji, TPAF）辦理「邁向永續發展之綠色生產力研討會」係亞洲生產力組織年度內之預定活動，在2004年12月通知各會員國推薦參加人選，我國有一個名額，該組織中華民國辦公室函請經濟部工業局推薦適當人選一名，本局推薦陳良棟技正參加。在2005年3月接到該組織的通知，推薦的人選已被接受，請準備出國相關事宜，在2005年4月10日前於斐濟南迪Raffles Gateway飯店報到，並依規定期限繳交國家報告。

1、 我國生產力中心接到通知後，隨即委託旅行社代訂機位及購機票，經與旅行社多次聯繫，由於我國並無直飛斐濟之班機，選擇由紐西蘭之奧克蘭轉機。

2、 2005年3月中旬接到APO之正式書面通知，並同時寄送與會前之研讀資料，包括報到前之注意事項、如何報到、報到地點、個人行程確認回覆單、國家報告之內容規範及格式、APO參與者指引、APO簡介等資料。在其資料中將Republic of China 列為須事先辦理簽證的國家，但經詢問以前去過該國的參與人員均表示並不須辦理簽證，經電話洽詢斐濟駐台商務辦事處及上網查斐濟官方網站，均明列台灣旅客無需辦理簽證，將該網站內容以E-mail 傳送APO 及 TPAF 聯絡人，經TPAF查證後，由APO通知不用簽證。但過境紐西蘭須辦理紐西蘭簽證。

3、 在接到APO書面資料後，APO又E-mail通知個人在APOnet網站之密碼，及如何上網在所參加研討會之專區上傳行程確認回覆單及國家報告，在所屬研討會專區內可以看到每個參與者及講師所上傳之講義及報告，並可以看到APO及主辦國家上傳之公告，參與者可以在出發前即先下載列印所有資料預先研讀。個人將準備好之國家報告（見後附中華民國國家報告）在4月初即上傳APOnet。
4、 國家報告之格式規定不要超過3000字，其中一半的篇幅需介紹生質量（Biomass）的利用案例，經蒐集工研院輔導統一企業新市廠廢水厭氣處理，產生甲烷氣並以該氣體作為燃料發電之案例，介紹台灣運用廢棄之生質量再利用為燃料發電之成功案例，此種案例在台灣已是成熟之技術。另外並蒐集相關圖片，製作簡報檔，俾於會議時簡報之用。國家報告除生質量之案例介紹外，並介紹台灣的地理位置、人口、面積、產業概況、經濟情況等基本資料，及台灣在永續發展議題之努力和政府各部會對於永續發展工作之分工情形。

5、 研討會與會人員

講師：

APO東京總部代表一名   Mr. Augustine Koh APO環境部部長
日本講師一名—- Dr. Yoshiyuki Shinogi農業工程國家研究所實驗室主管
馬來西亞講師一名---Mr. Haridas Nayar馬來西亞國家生產力中心經理

澳洲講師一名－－－Professor Tor Hundloe  昆士蘭大學環境管理中心主任 

斐濟講師二名---Ms. Razia Zariff 產業及農業部官員

               Ms.Premila Kumar

貴賓：

斐濟勞工部部長－－主持開幕典禮、歡送晚宴作東宴請與會人員並親自彈吉他帶領與會人員唱歌跳舞。
斐濟TPAF 總經理－－參與開幕、主持結業頒發證書、歡迎晚宴作東、參與歡送晚宴。

學員：

柬埔寨、中華民國、斐濟（2名）、印度、印尼、伊朗、韓國、寮國、馬來西亞、蒙古、尼泊爾、菲律賓（2名）、斯里蘭卡、泰國（2名）、越南等十五個國家共18個學員，其中大多為政府官員，部分為產業界人士及國家生產力中心人員。

6、 研討會內容重點

第一天（2005年4月11日）
開幕、斐濟的永續發展概念、綠色生產力與生態循環、日本當前生質量利用和生態循環的議題和概念、國家報告及討論：生質量利用的機會和挑戰、歡迎晚宴

第二天（2005年4月12日）

國家報告及討論：生質量利用的機會和挑戰、生質量議題及利用之環境考量面、生質量議題及利用之技術考量面、生質量議題及利用之社會考量面、計畫的經濟和整體性評估、夜遊南迪市

第三天（2005年4月13日）

案例之回顧、綜觀斐濟經濟：其整個經濟活動產生之廢棄物和可再利用生質量之數量（產業和農場）、初步分組案例研討、前往案例工廠和農場參觀（South Pacific Distilleries and Yagara Farm）
第四天（2005年4月14日）
案例工廠和農場參觀的回顧、生質量利用計畫的討論、生質量利用建議的產生和可行性評估、小組討論及製作簡報彙整提出將Yagara Farm發展成生態農場之建議。
第五天（2005年4月15日）
案例建議簡報之最後討論、向斐濟政府相關部門提出建議報告、正式提出簡報、研討會結論及閉幕、前往First Landing Resort享受歡送晚宴
7、 本次研討會活動內容包括社交活動、講師授課、國家報告討論、分組案例討論及報告製作、工廠及農場參觀活動、綜合討論及開幕與結業典禮。
社交活動包括星期一晚上由APO請客之歡迎晚宴，與會人員表演才藝唱各國歌謠，晚宴後並相邀至南迪市區唱卡拉OK。星期二晚上由斐濟參加之人員協助安排參觀南迪海濱、印度廟、南迪市區及海濱風景優美之五星級飯店。星期三下午至農場參觀，對於斐濟的優美景色有初步的概念，充分享受斐濟品牌的天然水及出產之水果。星期四下午之課程與晚上時間互換，使學員在斐濟期間可以享受半天的海島度假，晚上學員通宵準備隔天的簡報。星期五晚上之歡送晚宴，由斐濟勞工部長與學員同樂，一起享用傳統的斐濟酒，歡唱各國歌謠，澳洲講師主持節目請我首先表演，我一首高山青之台灣原住民風歌曲，立刻帶動與會人員之快樂氣氛 ，斐濟勞工部長彈得一手好吉他，帶動所有人員唱歌跳舞，晚會大家都很盡興，最後以輕觸臉頰的方式互道再見。
8、 日本講師所提供之產業生態循環案例圖，値得做為規劃產業生態之參考：
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參、心得

1、 斐濟是一個由三百多個島嶼組成的國家，所有土地面積約為台灣的一半，以前由英國統治，為大英國協的一員，故其錢幣上仍印有英國女王的肖像；人口約80萬人，居民主要為南島語系之原住民，因該國種植甘蔗，從印度引進許多勞工，該等印度勞工在斐濟落地生根，故現在斐濟有44%的人口為印度人，在該國形成一股重要的政治力量。斐濟位於南太平洋，為南太平洋交通的要衝，南迪國際機場在南太平洋的位置更顯重要，難怪陳總統訪問南太平洋友邦會順道過境與我國沒有邦交的斐濟度假。
2、 斐濟與我國沒有正式外交關係，故我口頭邀請其勞工部長在今年前往日本APO總部時可順道來台灣，他表示如果他到台灣中國會抗議，除非是私人度假才可以。

3、 斐濟與台灣雖沒有正式外交關係，但關係良好，該國在台北設有辦事處，台灣人前往該國旅遊免辦簽證，但中國人到該地旅遊要辦簽證。在訪問斐濟政府所屬Yagara農場時，發現其簡介中規劃與中華民國技術合作引進農業技術，協助其發展有機農業，斐濟之農產品與台灣相同，此次在農場中享受其生產之西瓜和芒果，與台灣之味道接近，斐濟之景觀與台灣屏東類似。

4、 斐濟最重要的產業為旅遊業及農業，該國有許多度假小島，吸引大量觀光客，斐濟人讓人感覺很和善好客，日本及韓國人到斐濟觀光較普遍，故均有直飛班機，日本人並在斐濟投資興建許多高級度假村，南迪有許多高爾夫球場及度假大飯店。
5、 在參觀過YAQARA農場後，分組討論如何建立該農場為生態農場，在聽過該農場之簡介後，我將該農場預計規劃之相關建設，整理出生態農場之物質循環利用示意圖，做為該農場規劃之建議，此一循環生態圖列入研討會對斐濟政府建議報告中。
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肆、建議

1、 產業生態系統的建立為各國處理廢棄物努力的目標，可以使廢棄物減量並使其成為另一種資源，我國在工業方面已有許多實績，未來在此方面仍可再加強推廣，可有效提升產業形象，促進產業永續發展。
2、 生質能的利用大部分國家均以農業為例，其利用之技術層次較低，我國與韓國為較工業化的國家，所舉運用廢棄物及廢水生質能發電之案例較具技術性，這些技術將具有廣大的商機，值得推廣。

3、 生質能作為能源用途所產生之二氧化碳並不計入溫室氣體之排放量，如廢食用油提煉生質柴油，甘蔗製成酒精代替汽車用汽油，許多農作物採取其油分做為能源用途，此皆為未來解決能源問題及溫室效應問題之方法之一，越來越受到重視。

伍、各國之國家報告

本次會議僅有下列9個國家依規定將國家報告上網登錄在APO-NET網站上，該9個國家之國家報告如下：
1、 中華民國

Workshop on Green Productivity Approaches to Sustainable Development in Republic of China (Taiwan)
Chen, Liang-tung
Senior Engineer

Industrial Development Bureau/Ministry of Economic Affairs

April, 2005

1. Simple Facts of Taiwan

1.1 Geography 

Location: Eastern Asia, islands bordering the East China Sea,The Pacific Ocean, South China Sea, and Taiwan Strait, north of the Philippines, off the southeastern coast of China; Capital: Taipei; Area: total: 35,980 sq km, land: 32,260 sq km, water: 3,720 sq km, Area - comparative: about two fold of Fiji area.

Coastline: 1,566.3 km

Climate: tropical; marine; rainy season during southwest monsoon (June to August); Terrain: eastern two-thirds mostly rugged mountains; flat to gently rolling plains in west, highest point: Yu Shan (Jade Mountain) 3,952 m

1.2 People 

Population: 22,749,838 (July 2004 est.)

Population growth rate: 0.64% (2004 est.); Birth rate: 12.7 births/1,000 population (2004 est.); Death rate: 6.29 deaths/1,000 population (2004 est.)

Sex ratio: total population: 1.04 male(s)/female (2004 est.)

Life expectancy at birth: total population: 77.06 years, male: 74.31 years, female: 80.08 years (2004 est.)

Religions: mixture of Buddhist, Confucian, and Taoist 93%, Christian 4.5%, other 2.5%

Languages: Mandarin Chinese (official), Taiwanese (Min), Hakka dialects

1.3 Economy 

GDP: purchasing power parity - $528.6 billion (2003 est.); GDP - real growth rate: 3.2% (2003 est.); GDP - per capita: purchasing power parity - $23,400 (2003 est.)

GDP - composition by sector: agriculture: 1.8%, industry: 30.3%, services: 67.9% (2003)

Exports - partners: China 25.3%, US 20.5%, Japan 9.2% (2002)

2. Institutions Involved with Sustainable Development Planning and Implementation

The Executive Yuan of Taiwan ROC, in order to enhance the protection of the environment and ecology, guarantee social fairness and justice, promote economic development, and establish a green silicon island, so as to promote citizens’ living standards and pursue national sustainable development, has set up the National Council for Sustainable Development (NCSD) in August 1997. There are eight working groups under the NCSD and held by relevant agencies of Executive Yuan. 

( Sustainable Vision Working Group: Council for Economic Planning and Development, Executive Yuan.

( Water and Land Resources Working Group: Ministry of the Interior.

( Resources and Industries Working Group: Ministry of Economic Affairs.

( Biodiversity Working Group: Council of Agriculture, Executive Yuan.

( Life and Production Working Group: Environmental Protection Administration, Executive Yuan.

( International Environmental Protection Working Group: Environmental Protection Administration, Executive Yuan.

( Health Risks Working Group: Department of Health, Executive Yuan.

( Sustainable Education Working Group: Ministry of Education.

3. The Sustainable Development Policy and Practice in Taiwan
Seeing that Taiwan focuses on the economic development overly in the past decades and the negative influence produced by ignoring environmental protection emerging gradually, in order to correct the past mistake of attaching importance to developing the economy, the government is now endeavoring to raise the quality of life and the construction of ecological environment and establish the foundation of national sustainable development. Among the Challenge 2008: The National Development Plans planned by the Executive Yuan, the conserving water resources and the ecology puts emphasis on recovering Taiwan’s ecological environment step by step and creating the aim to be the model of ecological islands in sub-tropical nations. The focal points of the plans above include 1. Rationally plan and utilize water resources, 2. Re-engineer and restore land surface, 3. Develop renewable energy sources, 4. Construct sewerage system, and 5. Promote green construction.

Furthermore, inspiring the Green Industry to promote the efficiency of resources use, establishing the center of environmental protection, science and technology, arranging and constructing the transportation infrastructure to shorten the disparity between town and country, improving the quality of life by whole construction of communities and developing local characteristics are closely bound up to reach the sustainable development of the nation and society. 

The following are the important achievements since the Earth Summit of 1992:

3.1 Formulating the national environmental protection plan

In February of 1998, the Executive Yuan appraises and decides to put the national, environmental protection plans into practice. The content of the plan includes top 3 field and they are environmental quality improvement of pollution and environmental management. Besides definitely formulating the quantification target, it also plans the concrete-executing aims of 2001, 2006 and 2011.

3.2 Formulating the National Sustainable Development Strategy Guidelines of Taiwan ROC-Agenda 21

In May 2000, the NCSD finalized the National Sustainable Development Strategy Guidelines of Taiwan ROC Agenda 21. 

3.3 Implementing the International Environmental Protection Treaty

( Biodiversity: The program to get biodiversity moving is adopted by the Executive Yuan on August of 2001.
( Climate Change: Advocate energy conservation, promotion resources efficiency, develop cleaner fuels and new resource technology.
( Ozone Depletion: Recently, our nation’s consumption of CFCs has been reduced to zero since 1996. Meanwhile, the reduction of HCFCs begins from the user of foam and cleansing and the aim to achieve is estimated for 35%.
( Transboundary Movements of Hazardous Wastes: Management Act of Waste Export and Import was formulated in May 1996 and the amendment of Waste Disposal Act amended on October 2001, Taiwan also sets up online reporting and produced the Hazardous Waste identification Manual for customs officers.
4. Formulating the National Sustainable Development Strategy Guidelines of Taiwan ROC-Agenda 21

In May 2000, the NCSD finalized the National Sustainable Development Strategy Guidelines of Taiwan ROC Agenda 21. The main content is as follows:

( Sustainable Environment: including Atmosphere, Water resources, Terrestrial resources, Marine resources, Biodiversity, Environmental management.

( Sustainable Society: including Population and health, Residential environment, Social Benefit, Maintenance of cultural heritage, Disaster prevention and rescue.

( Sustainable Economy: including Economic Development, Industry Development, Transportation Development, Energy Strategy, Resource recovery.

( The motivation of development: including Educational Development, Science and Technology Development, Information Society.

( Promoting Mechanisms: including Public Participation, Governmental reconstruction, International Cooperation.

Agenda 21- Guidelines for the National Sustainable Development Strategy of R.O.C are divided into five chapters: Sustainable Environment, Sustainable Society, Sustainable Economic, Development Motivation, and Promotion Mechanisms, with specific focuses on twenty-two fields which are described respectively. 

5. Major Issues and Problems Faced in GP Implementation

According to statistics issued by the Small and Medium Enterprises Bureau, MOEA, there are no less than one million SMEs in Taiwan - accounting for 98% of all registered enterprises.  Over 1/2 of SMEs are involved in the export trade - a far higher percentage than those found in any other Asian-Pacific country. Lacking manpower, information, and technology, the SMEs in Taiwan are very sensitive to changes in their environment.  Enforcement of environmental laws & regulations, particularly stringent enforcement, place SMEs in a particularly difficult situation. 

Thus, the most difficult part for the government to promoting GP in Taiwan is to fulfill the needs for SMEs. The government has to provide various programs and incentives for the SMEs to ensure the success of GP practicing.
6. Biogas Utilization in UNI-President Enterprises Corporation - Hsinshih General Plant

6.1 Background

The major products of Hsinshih plant of UNI-President Enterprises Corp are tea drink, coffee drink, soy milk, dairy foods, meat products, and soy sauce, the amount of process wastewater is on the top of all plants of UNI-President.  Before 1998, the wastewater treatment system was based on the activated sludge method; however, the performance was found not satisfactory during the production expansion.  

The Hsinshih plant of UNI-President constructed a 4,000 CMD capacity wastewater treatment facility in 1997. It mainly applies UASB (Up flow Anaerobic Sludge Bed) and AICAR (Alternative Intermittent Cyclic Aeration Reactor) biological treatment system. Because of the increase of production line and product diversification, the quantity of wastewater was increased and original wastewater treatment facility could not afford that. Therefore another 2000 CMD capacity wastewater treatment facility including UASB and SBR biological treatment system was constructed in 2002. This system also includes one DAF and waste gas treatment facility.

To smoothly combine new and old wastewater treatment systems, Company assembles environmental engineering, mechanical engineering, electrical engineering and civil engineering specialists together to organize the “Hsinshih general plant wastewater treatment improvement team”. This team checked the related engineering projects, entrusted and cooperated with outside research group, i.e. the Center for Environmental Safety & Health Technology Development (CESH) of Industrial Technology Research Institute (ITRI).  CESH conduct process evaluation to find the most economical, efficient and convenient treatment system. This method will be the operation model of improving wastewater treatment facility in the future.

Now the whole extension engineering was finished. The combination of new extension part and original system is well. Except meeting the basic demand of the EPA’s effluent standard, the COD removal efficiency is higher than 95%. Comparing the old facility the anaerobic process of new system has the following advantages: the low construction cost, short construction time, and short start up period, less chemical dose, low maintenance cost and corrosion resistant. The aerobic process also has some advantages: low power consumption, high tolerance for wastewater quality diversity and the stable effluent quality.

To improve the air quality of the whole wastewater treatment plant area. This engineering design the close exhaust system.  The odor gas is vented to the scrubber then exhausted to the air. This improvement upgrades the environmental quality of the wastewater treatment plant.

6.2 The Original Wastewater Treatment System

The Hsinshih plant had modified the original wastewater treatment system that could handle 4,000 CMD, because the operation cost of original aeration system was too high.  Although the company had adopted a series of process improvement and waste minimization, the wastewater amount was reduced below 4,000 CMD; however, due to the market demand expansion make the production increase, the system needs extra treatment capacity for additional process wastewater. 

6.3 The Expansion of Wastewater Treatment System
Due to the production increase and more new items for production, the amount of wastewater increase significantly; therefore, the plant organized an engineering team for the expansion of wastewater treatment system.

6.3.1 Evaluation and planning
At the initial stage, “Hsinshih general plant wastewater treatment improvement team” made a lot of careful studies on the production lines to survey the amount of process wastewater, and evaluated the trend of increase in the future.  Meanwhile, the performance of existing wastewater treatment system was also carefully evaluated to learn the potential of function improvement, to make sure the expansion job would need minimum capital cost, minimum operation cost, minimum land use and minimum sludge generation.  The evaluation was conducted under the considerations of wastewater flow route feasibility, layout feasibility, and economic feasibility.  After careful study, the team decided to install a 2,000 CDM wastewater treatment system, side by side of the existing wastewater treatment system.  The integration of new and old systems, and the performance improvement of the existing wastewater treatment system became the major issue of this engineering work, as shown in the Table 1.
Table1. Engineering Evaluation on Expansion Work
	Item
	Description
	Evaluation Results

	1. Basic Design Requirement
	1. Historical records and data of wastewater quality and amount.
2. Discussion with production divisions to identify the wastewater.
3. Discussion with business and planning divisions to learn the future expansion and estimate the wastewater increasing amount.
	The additional wastewater amount in the near future will be 2,000 CMD, and the COD concentration could be 2,500mg/L.

	2. Working Process
	Existing system performance evaluation, past experience on existing system, new technology introduction, external technology support, different flow charts comparison
	1. Based on the previous operational experience, the anaerobic treatment process was selected to integrate the aerobic biological treatment process.

2. To overcome the weak points of UASB (III), the improved UASB (IV) and AFB were under evaluation.

3. To evaluate SBR and AICAR for aerobic biological treatment.

4. The existing system capacity for additional wastewater amount.

	3. Economic Feasibility
	Capital cost, land needed, operational cost, sludge amount and energy recovery


	1. Based on the comparison among different costs, anaerobic treatment process was outstanding.
2. Based on conditions of available budget and land area, UASB (IV) was outstanding
3. To reduce the capital cost of settling tank, traditional SBR method was selected

	4. Pollution Control
	1. Air pollution control
2. Noise control
3. Safety and health
	1. Pollution control on wastewater, waste gas and bio-gas generated from UASB

2. Noise control on the bio-gas power generation
3. Compliance to the regulations on the Safety and health.

	5. Layout
	1. Available space
2. Combination and arrangement on additional treatment units
3. Evaluation on land needed
	Land availability is the limiting factor for evaluation, to ensure the system can fit the allowable space


6.3.2 Treatment Specs and Process on Design 
(1) Wastewater Treatment Capacity Design

a. DAF Treatment System Loading Capacity: 4,000 CMD

b. Other Related Equipment Loading Capacity: 2,000 CMD

(2) Designed Wastewater Treatment Quality:

	COD Concentration: 2,500 mg/L
【COD Total amount: 5,000 Kg-COD/day】
	Grease Concentration: 300 mg/L 
【Grease Total amount: 600 Kg-Grease/day】

	SS Concentration: 1,000 mg/L
【SS Total amount: 2,000 Kg-SS/day】
	PH: 4.5 ~ 6


(3) Design Parameters:
a. UASB：

	Designed Capacity: 2,000 m3/day
	Retention Time: 9.3 hr

	Input COD Concentration: 1250 mg/L
	Capacity Loading: 3.2 kg-COD/m3.day

	Effective Capacity: 390 m3 x 2 units＝780 m3
	COD Removal: > 75% or COD < 200 mg/L


b. SBR

	Designed Capacity: 2,000 m3/day
	Retention Time: 12.5 hr

	Input COD Concentration: 312 mg/L
	Capacity Loading: 0.75 kg-COD/m3.day

	Effective Capacity: 520 m3 x 2 units＝1040 m3
	COD Removal: >70% or COD < 80 mg/L


6.3.3 Treatment Process
The expansion work adopted the combination of new and old system for operation, the new system would handle 2,000 CMD wastewater capacity, other wastewater capacity would be handled by the old system. 

6.4 The Units and Operation of Expanded Wastewater Treatment System
6.4.1 New Installation of Dissolved air flotation (DAF) with 4,000 CMD Capacity
The purpose of DAF is to reduce oil & grease and SS to protect the following biological treatment system, that acts as a guard of the wastewater treatment system. 

6.4.2 New Designed Upflow Anaerobic Sludge Bed Biological Treatment Method 

The old UASB system had a problem of corrosion, and new designed UASB (IV) system can overcome this problem.  Beside that, UASB (IV) system show better performance, because of the higher sludge bed allows the treatment capacity can reach 70~80% of total volume, which is double of the old model.

6.4.3 New Installation of SBR Biological Treatment Method
The effluent water after UASB anaerobic treatment would flow to SBR tank for aerobic biological treatment.  The new installation of SBR biological treatment shows some good results as following:

(1) Low Blow Air Flow: The air flow needed for additional 2,000 CMD treatment capacity can be provided by the existing blowers.
(2) Easy Maintenaince: The application of mechnical agitation replacing the air blow aeration make the maintenance more easier than before.
(3) Cost Saving: The sludge generated from SBR shows better settling results,so that the additional settling tank can be saved. 

(4) Better Control: The effluent design for SBR is better that that of AICAR,that can prevent some SS overflow through the initial effluent. 

6.4.4 Air Pollution Control

The anaerobic biological treatment system would generate biogas, which contains methane, carbon dioxide and hydrogen sulfide.  That biogas discharge will cause air pollution, and methane is recognized as a greenhouse gas.  To solve this problem, there are two waste gas control measures described as below: 

a. UASB Bio-gas Collection Area: Due to the high heat content of methane, the bio-gas generated from this UASB system would be collected for power generation.  The collected bio-gas would be pumped to a purification tower to remove carbon dioxide and hydrogen sulfide, through water scrubbering process (under 25℃, 1 atm, the solubility for methane is 0.2%, carbon dioxide is 6.1%, hydrogen sulfide is 18.3%). 

b. UASB Other Area: Using cover to seal the tank, combine with the application of negative pressure system to prevent the bio-gas leakage.
6.4.5 Energy Recovery
For energy recovery, Hsinshih plant installed the first 80kW methane power generator and 1,500 m3/d methane purification equipment in 2000.  At this expansion work, Hsinshih plant installed the second 80kW methane power generator and additional methane purification equipment.

The bio-gas generated from that anaerobic biological treatment system contains 80% methane, 20% CO2 and 0.1% H2S, and its heat value is about 5,000 - 7,500 Kcal/m3.  Therefore, the whole 6,000 CMD wastewater treatment system could generate bio-gas about 2,520m3/day, so that power generation could be 3,840 KW /day.
6.5 The Performance of Expended Wastewater Treatment System
6.5.1 The Performance of 4,000 CMD DAF: Grease removal rate could be over 80%, and below 30 mg/L, SS removal rate could be over 70% and below 200 mg/L. COD removal rate could be over 50%.

Table 2. DAF SS Treatment Results
	Month

SS
	1
	2
	3
	4
	5
	6
	7
	8

	Influent
	1,387
	1,285
	1,419
	1,304
	868
	983
	882
	539

	Effluent
	170
	156
	176
	195
	143
	122
	200
	184

	Removal rate %
	88
	88
	88
	85
	84
	88
	73
	66

	*Monthly average, unit is mg/L


Table 3. DAF Grease Treatment Results
	Month
Grease
	1
	2
	3
	4
	5
	6
	7
	8

	Influent
	178
	199
	149
	173
	152
	146
	159
	165

	Effluent
	15
	17
	13
	17
	18
	16
	26
	22

	Removal rate %
	91
	91
	91
	90
	88
	89
	84
	87

	*Monthly average, unit is mg/L


6.5.2 UASB (IV) Treatment Results: COD removal rate could be over 75%, and below 200 mg/L, as shown in Table 4.
Table 4. UASB COD Treatment Results
	Month
COD
	1
	2
	3
	4
	5
	6
	7
	8

	Influent
	841
	880
	834
	802
	990
	887
	1,005
	963

	A Tank Effluent
	156
	155
	182
	180
	132
	118
	171
	156

	B Tank Effluent
	166
	163
	192
	190
	128
	126
	165
	142

	A Tank Removal rate %
	82
	82
	78
	78
	87
	87
	84
	84

	B Tank Removal rate %
	80
	81
	77
	76
	87
	86
	84
	85

	*Monthly average, unit is mg/L


6.5.3 SBR Treatment Results: COD removal rate could be over 70%, and below 60 mg/L, as shown in Tables 5 and 6.
Table 5. SBR COD Treatment Results
	Month
COD
	1
	2
	3
	4
	5
	6
	7
	8

	Influent
	161
	159
	187
	185
	130
	122
	168
	149

	A Tank Effluent
	48
	43
	52
	56
	33
	32
	58
	45

	B Tank Effluent
	47
	42
	50
	55
	34
	30
	44
	43

	A Tank Removal rate %
	70
	73
	72
	70
	75
	74
	66
	70

	B Tank Removal rate %
	71
	74
	73
	70
	74
	75
	74
	71

	*Monthly average, unit is mg/L


Table 6. SBR SS Treatment Results
	Month
SS
	1
	2
	3
	4
	5
	6
	7
	8

	Influent
	88
	85
	108
	114
	67
	53
	89
	71

	A Tank Effluent
	14
	9
	20
	17
	4
	4
	22
	9

	B Tank Effluent
	14
	8
	21
	15
	4
	5
	7
	7

	A Tank Removal rate %
	84
	89
	81
	85
	94
	92
	75
	87

	B Tank Removal rate %
	84
	90
	81
	87
	94
	91
	92
	90

	*Monthly average, unit is mg/L


6.5.4 Environmental Quality Improvement:
(1) Hydrogen sulfite removal rate could be over 80%, reduced from 900 PPM to 100 PPM.
(2) Bio-gas is recovered instead of discharged for air pollution, bio-gas power generation could save electricity bill up to 30%.

Table 7. Bio-gas Power Generation
	          Month     Power
	1
	2
	3
	4
	5
	6
	7
	8

	A Generator 
	37,085
	31,686
	35,244
	35,098
	36,236
	34,885
	35,268
	36,242

	B Generator
	
	
	16,766
	16,643
	15,423
	34,059
	35,091
	36,570

	Amount of Total Consumption %
	24
	22
	35
	29
	26
	33
	31
	34

	*Monthly average, unit is KW/H


6.5.5 Wastewater Treatment System COD removal rate could reach 98%, as shown in Table 8.
Table 8. Wastewater COD Treatment Results
	Month
COD
	1
	2
	3
	4
	5
	6
	7
	8

	Treatment Amount
	62,000
	56,000
	62,000
	60,000
	62,000
	60,000
	62,000
	62,000

	Influent Quality
	2,251
	1,994
	2,143
	2,153
	2,695
	1,976
	2,189
	1,978

	Effluent Quality
	48
	43
	51
	51
	40
	35
	40
	35

	Removal rate %
	98
	98
	98
	98
	99
	98
	98
	98

	*Monthly average, unit is mg/L and m3


2、 印度
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1.0 INTRODUCTION
India is the seventh largest country in the world. It covers an area of 3,287,263 sq. km extending from the snow clad Himalayan heights to tropical rain forests in the south. Lying entirely in the Northern Hemisphere, the mainland extending from latitudes 8o4' & 37o6' north and longitudes 68o7' & 97o25' east. 

Countries having a common border with India are Afghanistan and Pakistan to the northwest, China, Bhutan and Nepal to the north, Myanmar to the east and Bangladesh to the east of West Bengal. Sri Lanka is separated from India by a narrow channel of sea formed by the Palk Strait and the Gulf of Mannar.

The climate of India may be broadly described as tropical monsoon type. There are four seasons: (i) Winter (January-February), (ii) Hot weather summer (March-May), (iii) Rainy south-western monsoon (June-September) and (iv) Post monsoon, also known as northeast monsoon in the southern peninsula (October-December).

As per the demographic census, India's population as on March 1, 2001 stood at 1027 million. Indian economy is still predominantly agricultural. About one third of the national income is derived from agriculture and allied activities, employing about two third of the working force. It has been only since 1980 that the industrial sector has become almost at par with agriculture. The GDP for the year 2002 was $514.4 billion. The industrialization process in the country started in the seventies and got a fillip in the nineties with the liberalized industrial policy of Govt. of India in 1991. Now, the share of agriculture in GDP has declined from 52.2% in 1950-51 to 28.6% in 1998-99 and the share of industry increased from 15% in 1950-51 to 46.9% in 1998-99.
2.0 POLICY EVOLUTION AND INSTITUTIONAL FRAMEWORK FOR ENVIRONMENTAL MANAGEMENT
The Ministry of Environment & Forests is the nodal agency at the central level for planning, promoting and coordinating the environmental program apart from policy formation. A number of enforcement agencies assist the Ministry of Environment & Forests, in executing the assigned responsibilities as specified in the “Allocation of Business Rules”.

The Central Pollution Control Board (CPCB) primarily executes the executive responsibilities for the industrial pollution prevention & control, at the central level, which is a statutory authority, attached to the Ministry of Environment & Forests. 

The State Department of Environment & State Pollution Control Boards are the designated agencies to perform these functions at the state level. The organizational network of environmental management in India is shown in figure-1.
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Fig.-1: Organizational Structure for Environmental Management in India

India is the first country that has provided for the protection and improvement of the environment, in the constitution. Article 51(g) of the constitution states:

It shall be the duty of every citizen of India to protect and improve the natural environment including forest, lakes, rivers and wild life and to have to compassion for living creatures.

The Directive Principle of State Policy, an integral and significant element of our democratic set-up, also contains a specific provision enunciating the State’s commitment for protecting the environment. These constitutional provisions are implemented through environmental protection laws of the constitution. Table-1 presents various specific legislation and regulations dealing with protection and improvement of the environment.

Table: 1
Landmark Regulations in Environmental Protection in India

	Year
	Landmark Regulations

	1974
	The Water (Prevention & Control of Pollution) Act

	1975
	The Water (Prevention & Control of Pollution) Rules

	1977
	The Water (Prevention & Control of Pollution) Cess Act

	1978
	The Water (Prevention & Control of Pollution) Cess Rules

	1981
	The Air (Prevention & Control of Pollution) Act

	1982/83
	The Air (Prevention & Control of Pollution) Rules

	1986
	The Environment (Protection) Act

	1986
	The Environment (Protection) Rules

	1989
	The Hazardous Waste (Management & Handling) Rules

	1989/94
	Manufacture, Storage and Import of Hazardous Chemicals Rules/ Amendment Rules

	1989
	Manufacture, Use, Import, Export and Storage of Hazardous Micro Organism, Genetically Engineered Micro-organism of Cells, Rules

	1991
	The Public Liability Insurance Act

	1991
	The Public Liability Insurance Rules

	1991/1997
	Coastal Regulation Zones (CRZ) Rules/Amendments

	1992/1993
	Environmental (Protection) Rules/ “Environmental Statement”

	1993/1996
	Environmental (Protection) Rules/ “Environmental Standards”

	1994
	Environmental (Protection) Rules/ “Environmental Clearance”

	1995
	The National Environment Tribunal Act

	1997
	Prohibition on the Handling of Azodyes

	1997
	Amendments in the Environment (Protection) Rules, 1994- “Public Hearing”

	1997
	National Environment Appellate Authority Act

	1998
	Bio-Medical Waste (Management & Handling), Rules

	1992
	Government created the Department of Non-conventional Energy Sources (DNES) in 1982. In 1992 a full fledged Ministry of Non-conventional Energy Sources was established under the overall charge of the Prime Minister


There are a large number of associated and autonomous offices/agencies in the overall framework of the Ministry of Environment & Forests. The important ones are listed below:

1. Central Forestry Board;

2. Indian Council of Forestry Research and Education

3. Forest Survey of India (FSI) and the Wildlife Institute of India (WII), in addition to organizations like the Botanical Survey of India (BSI) and Zoological Survey of India;

4. National Land use and Wasteland Development Council

5. National Wastelands Development Board; and

6. Indian Board of Wildlife.

3.0 INITIATIVES OF GOVERNMENT OF INDIA FOR SUSTAINABLE DEVELOPMENT

Industrial Pollution Control 

The MOEF (Ministry of Environment and Forests) has set up a scheme for establishing common effluent treatment plants (CETP) in clusters of small industry units .The scheme  is executed through the Central Pollution Control Board in association with the State Pollution Control Boards. About 7 CETP projects have been approved under the scheme and these are at various stages of implementation.  

Development and Promotion of Cleaner Technologies 

An Indian center for the promotion of cleaner technologies (ICPC) with a network of institutions including industries , academic institutions including industries and other user agencies is proposed to be setup with  financial aid from the World Bank .In the initial phase two priority sectors – industry and energy have been identified . 

The ICPC is being set up to provide evaluated and ranked technology options to entrepreneurs, investment sources etc. 

Environment Related Research 

GOI considers and funds Research in multidisciplinary aspects of environment and ecological protection conservation and management at various universities, research and development institutions and reputed non governmental organisations.  

Projects conducted in the past one year and impacting the industry sector include  

· Bio remediation of textile Dye industry waste water. 

· Development of new polymeric materials from renewable resources for management of mining and soil systems. 

· Development of electrodialytic disassociation process to recover acid and alkali effluents salt solution 

· Treatment and utilisation of solid waste material generated in chrome tanneries , national fertilisers and steel plants 

· Catalytic decomposition of environmentally hazardous chemicals  

· Electro chemical treatment of dyes in textiles cosmetics food and pharmaceutical industrial effluents. 

Global Environment Facility 

The global environment facility is a financial mechanism that provides grants and low interest loans to developing countries to help them carry out programs to relieve pressures on global systems. The facility supports international environment management and the transfer of environmentally benign technologies. GEF is a   cooperative among national governments , the world bank , the UNDP, and the UNEP in the specific areas of concern. The MOEF is the technical nodal point for this facility in India.  

For program details refer to the section on GEF. 

UNDP Environment Program - 1  

Set up under the country co-operation Framework –1, UNDP supports the Government of India’s ongoing activities in the environment protection and forestry areas. Program support and document is implemented and managed through a program management board comprising senior officers of the ministry, representatives of other concerned ministries, representatives of UNDP and four NGOs one each for the four identified areas. 

Project proposals for seeking assistance under this program are evaluated by the Director (International Cooperation), Ministry of Environment and Forests, Paryavaran Bhavan, CGO complex, Lodi Road, New Delhi 110003. 

Most funds sanctioned under this program relate to  conducting research or setting up demonstration projects or promotion of environment awareness. Predominant beneficiaries for grants under this program include NGOs, non-profit organisations and research institutes. 

Recent Projects  

· Green rating of Indian industries 

· Assistance to small grants program  

· Coal bed methane and commercial utilisation 

· Eco textiles and use of Natural dyes in textiles  

· CETP 
· Sustainable utilization of marble slurry waste 

UNDP Environment Program 

Set up under the country cooperation framework, this program seeks to address the issues of management of natural resources, capacity building for decision-making management of development information advocacy and participation. Projects are approved by the coordination committee set up under the ministry of environment and forest and executed by NGOs, non-profit organizations, state pollution control boards. Beneficiaries may include industry clusters. 

Examples of projects sanctioned under this program  

· Common effluent treatment Plant in West Bengal 

ICEF (India Canada Environment Facility)  

Is a joint venture of the GOI and the government of Canada. The goal of ICEF is to enhance the capacity of Indian institutes to undertake and to manage environmentally sound development in the land water and energy sectors.  

Project funding under ICEF is open to government, non-government and private sector organizations active within the ICEF priority areas.  

Project selection emphasises proposals, which address specific water, and energy issues while contributing to institutional capacities, public awareness, national policy dialogue and adoption of environment technologies. ICEF is particularly supportive of applications that can demonstrate  

· Community participation in planning, design, implementation, monitoring and evaluation 

· Direct environment benefits through physical improvement  

· An integrated resource management approach. 

While projects by ICEF so far have focused on watershed management, future projects focus is on water quality and energy. 

Recent projects approved under this program  

· Diffusion of efficient biomass utilization technologies in non-formal industries in Karnataka and Kerala. 
Energy Subsidy: 

The ministry of non-conventional energy provides interest rate subsidy for projects employing alternate energy systems. This subsidy program is executed at the state levels via the sate financial and development corporations. 

GOVERNMENT OF INDIA (GOI) 

MOEF 
Paryavaran Bhawan 
CGO Complex 
Lodi Road 
New Delhi 
ENERGY SUPPLY & DEMAND SCENARIO IN INDIA

4.1
Energy outlook for India
The demand and supply forecasts for coal, oil, natural gas, and power are given in Tables 1-4. The IEA (International Energy Agency) has estimated that the power generating capacity would increase from 106 GW to 212 GW between 1996 and 2010. 
Table 1 Coal demand and supply forecasts for India (million tonnes)
	 
	1997/98
	2001/02
	2006/07
	2011/12

	Demand
	323
	400 
	576
	872 

	Domestic supply
	298
	360
	484
	652 

	Deficit
	 25
	40
	 92
	220 


Source Planning Commission. 1998 

Table 2 Oil demand and supply in India (million barrels per day)
	Year
	Crude production
	Crude imports
	Petroleum products demand 
	Self reliance (%)

	1997/98
	0.69
	0.62
	1.68 
	39 

	2001/02
	0.74
	1.57
	2.10
	33 

	2006/07
	0.80
	2.20 
	2.89
	26 

	2011/12
	0.90
	3.31 
	4.06
	21 


Source Planning Commission. 1998

Table 3 Natural gas demand and supply in India (million cubic metres per day)
	 
	1996/97 
	2001/02
	2006/07 
	2011/12 

	Demand
	52.1
	117.8
	167.1
	216.4 

	Production 
	49.3
	71.2
	57.5
	43.8 

	Gap
	2.8
	46.6
	109.6 
	172.6 


Source Planning Commission. 1998 

Table 4 Demand and supply forecasts for power in India (GW)
	 
	2001/02
	2006/07
	2011/12 

	Peak load
	95.76
	130.94
	176.65

	Installed capacity
	126.04
	181.10
	242.00

	Peaking capability a
	88.92
	129.82
	146.67 


4.2 Renewable Energy Scenario

India is blessed with an abundance of sunlight, water and biomass. Vigorous efforts during the past two decades are now bearing fruit as people in all walks of life are more aware of the benefits of renewable energy, especially decentralized energy where required in villages and in urban or semi-urban centers. India has the world’s largest programme for renewable energy.

Government created the Department of Non-conventional Energy Sources (DNES) in 1982. In 1992 a full-fledged Ministry of Non-conventional Energy Sources was established under the overall charge of the Prime Minister.

The range of its activities cover

promotion of renewable energy technologies,
create an environment conducive to promote renewable energy technologies,
create an environment conducive for their commercialization,
renewable energy resource assessment,
research and development,
demonstration,
extension,
production of biogas units, solar thermal devices, solar      photovoltaics, cookstoves, wind energy and small hydropower units.

4.0 BIOMASS UTILISATION  – ISSUES & CHALLENGES

Biomass - An Alternative Source of Energy 
Biomass being a product of natural resources viz. land, water, air and sun’s energy, gives much hope as an alternative, reliable and renewable source of energy. Biomass is an organic matter produced by plants, both terrestrial and aquatic and their derivatives. Plant materials use the sun’s energy to convert atmospheric carbon-di-oxide to sugars during photosynthesis. On combustion of the Biomass, energy is released as the sugars are converted back to carbon-di-oxide. Thus energy is harnessed and released in a short time frame, making Biomass a renewable energy source. Though fossil fuels have also been derived from atmospheric carbon-di-oxide, the time frame is very long - in the order of millions of years as compared to a few years in case of Biomass. Currently, Biomass contributes 14% of the total energy supply worldwide and 38% of this energy is consumed in developing countries, predominantly in the rural and traditional sectors of the economy. 
Biomass Potential 
India is a tropical country blessed with sunshine and rains and thus offers an ideal environment for Biomass production. Further, the vast agricultural potential, also makes available huge agro-residues to meet the energy needs. With an estimated production of about 460 million tonnes of agricultural waste every year, Biomass is capable of supplementing the coal to the tune of about 260 million tonnes. This can result in a saving of about Rs. 250 billion, every year. 
VARIOUS TYPES AGRO FIELD / INDUSTRIAL RESIDUES 
	Type of Agro residues
	Quantity(Million Tonnes / annum)

	Straws of various pulses & cereals
	225.50

	Bagasse
	31.00

	Rice Husk
	10.00

	Groundnut Shell
	11.10

	Stalks
	02.00

	Various Oil Stalks
	04.50

	Others
	65.90

	Total
	350.00


The estimated potentials of Biomass based renewable energy options in India are as follows
	Biomass Energy
	16,000 MW

	Bagasse Co-Generation
	3,500 MW

	Total
	19, 500 MW

	INCENTIVES AVAILABLE IN THE SECTOR
FISCAL INCENTIVES AVAILABLE FOR BIOMASS POWER GENERATION
 Item
 Description
 Income Tax 
1.
Depreciation
100 % depreciation in the first year can be claimed for the following power generation equipment
1.
Fluidized Bed Boilers
2.
Back pressure, pass-out, controlled extraction, extraction and condensing turbine for Power generation with boilers 
3.
High efficiency boilers 
4.
Waste heat recovery equipment 
2.
Tax Holiday
10 year tax holiday
Customs Duty 
Duty leviable for NRSE power projects of less than 50 MW capacity (under Project Import Category) is 20 % ad valorum. This covers machinery and equipment components required for generation of electric power. 
Central Excise Duty 
Exempted for renewable energy devices, including raw materials, components and assemblies.
Central Sales Tax 
-
General Sales Tax 
Exemption is available in certain States .



  Biomass Research Centers in India

	NATIONAL BOTANICAL RESEARCH NSTITUTE
RANA PRATAP MARG
LUCKNOW 226001

	HIGH ALTITUDE PLANT PHYSIOLOGY RESEARCH CENTRE
GARHWAL UNIVERSITY
SRINAGAR 246174


	SCHOOL OF   BIOLOGICAL SCIENCES
MADURAI KAMARAJ UNIVERSITY 
MADURAI 625021

	COLLEGE OF TECHNOLOGY & AGRICULTURAL ENGG
RAJASTHAN AGRICULTURE UNI. CAMPUS
UDAIPUR 313001

	REGIONAL PLANT RESOURCE CENTRE
NAYAPALLI
BHABHANESHWAR 711012
	TATA ENERGY RESEARCH CENTRE
7 JORBAUGH
LODI ROAD
NEW DELHI 110003

	DEPARTMENT OFBOTANY UNIVERSITY OF CALICUT
CALICUT UNIVERSITY PO
KERALA 673635

	SCHOOL OF LIFE SCIENCE
RAVISHANKAR UNIVERSITY
RAKPUR 492010



 

BIOMASS GASIFIER MANUFACTURERS IN INDIA

 

	ANKUR SCIENTIFIC ENERGY TECH. LTD.    NEAR OLD SAMA JAKAT NAKA 
BARODA –390009
	M M FABRICATORS & ENGINEERS 
248, 3RD PHASE, III CROSS  PEENYA INDL  AREA ,   BANGALORE - 560058
 

	ASSOCIATED ENGG WORKS 
P B 17  CHIVATAM ROAD  TANUKU             534211

	ORISSA RENEWABLE ENERGY DEVT GENCY 559 MANCHESHWAR INDL ESTATE 
BHUBHANESHWAR  751010

	POWER WAVES INDUSTRIES 
E 17 INDL AREA 
PHASE VII MOHALLI 160066
  
	ELECTROTECH 
E 61, INDL AREA, PHASE VIII  SAS NAGAR 
MOHALLI 160066 
 

	JANTA REFRACTORY & STEEL ROLLING MILLS   C 159 INDL AREA    SITE NO 1, BS ROAD GHAZIABAD 
	


  
Moot points for effective biomass utilisation in India

· Strategy & policy for increasing biomass utilisation

· Need of awareness programmes for conserving & utilising biomass

· Are given fiscal incentives adequate!

· Availability of technology for bio-mass utilisation.

· Techno-economic feasibility – Business perspective
· Availability of data pertaining to present biomass generation and it’s potential
6.0 ACTIVITIES OF BEIL, INDIA

M/s Bharuch Enviro Infrastructure Limited (BEIL), a company promoted by various Industries in Bharuch district with United Phosphorus Limited group (UPL) in the lead. BEIL started its activity with the development and operation of a secured landfill facility for the treatment, storage and disposal of hazardous waste at GIDC, Ankleshwar, Gujarat in 1997. BEIL designed this Treatment Storage and Disposal Facility (TSDF) with German technical assistance through National Productivity Council (NPC), New Delhi as Phase I. Public Consultation was also carried out in September 1997.

Today BEIL has about 450 members for the secured landfill facility. The industries utilizing the facility are paying operation charges. The landfill facility follows the criteria for hazardous waste landfills published by Central Pollution Control Board in February 2001. During last seven years of operation, BEIL has collected and disposed off more than 3,84,000 MT of solid/ hazardous waste.

BEIL has setup a Common Incineration System, first of its kind at the site. The system will help the industries in proper treatment and disposal of organic matter.

BEIL is establishing a treatment facility for biodegradable kitchen waste and agricultural waste to produce biogas that may be used as alternative energy sources. The technology for kitchen waste treatment is developed by premier research institute – Bhabha Atomic Research Institute, Mumbai.  The project involves segregation, collection, transportation, treatment and disposal of household wastes generated in the region. This would also involve the local public and bring environmental awareness among them.

BEIL proposes the following range of activities in the expansion phase as follows:

· Additional secured landfill facility for hazardous waste

· Sanitary Secured landfill facility for non-hazardous solid waste

· Secured landfill facility for municipal solid waste


(Above both wastes would go into sanitary landfill as per MSW rules, 2000)

· Kitchen waste treatment system with biogas plant

· Brick manufacturing (from solid waste and ash) plant

· Additional incinerator with higher thermal capacity(25 million kcal/hr) and heat recovery system

· Solvent recovery system

· Drum decontamination and disposal system

· Bio medical waste treatment and disposal facility


Brick manufacturing (from solid waste and ash) plant:

It is proposed to make a Brick Making Plant where various solid wastes can be utilized for making bricks wherever possible.  The fly ash generated by some industries can be mixed with cement / lime / other additives for brick manufacture. BEIL have already found that Gypsum can be utilized in making the bricks along with fly ash. 


  Solvent recovery system

Solvent recovery system is an integral part of a hazardous waste management facility.  Large quantity of solvents are generated by various industries like Bulk Drugs / Dyes / Agrochemicals / Specialty Chemicals etc. Once a Common Solvent Recovery System is available, various types of such solvents can be properly recovered using better technology and quantity of wastes to be incinerated can be reduced.  BEIL proposes to incorporate a solvent recovery system with various unit operations like mixing, vacuum distillation, thin film evaporation so that the recovered solvent will be of good quality.

CONCLUSION:

India is implementing various initiatives to achieve sustainable growth by balancing economic growth with Environment Protection. With a global vision and local action, we together will be able to achieve sustainable development.
3、 韓國

Green Productivity Approaches to Sustainable Development

(Focus on Challengers and Issues in Biomass Utilization)

Mong Joo Kwon

Korea National Cleaner Production Center (KNCPC)

Korea Institute of Industrial Technology (KITECH)

ABSTRACT

The Korean government plans to promote the shift to an environment-friendly industrial structure and to establish an environment-friendly, low-carbon energy consumption system. The government also plans to actively develop new and renewable energy technologies so as to enhance energy security and to promote provision of environment-friendly energy. Various Activities related to industrial structure change and biomass utilization, one of new and renewable energy, are mentioned
There are many ways in using biomass. Landfill gas(LFG) utilization is one of them. The way how LFG is used depends on its composition and technology. In Korea, LFG is used in fuel for boiler system and leachate evaporation, electric generation, vehicle fuel, and so on. The first is classified as direct use. Direct use and generation are most common. The purification technology for vehicle fuel is under pilot test. Total number of landfill facilities in operation is 306 sites. Two sites are introduced. One is for direct use, the other for generation.
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1 Cleaner Production Technology in Korea
1.1 Emergence of CP technology and Sustainable Development

Korea economy and industry had enjoyed very high growth rates from 1970s to early 1990s. It was said that those high growth rates were backed with efficiency, effectiveness and productivity of government and private sectors involved. Truly, Korea has taken its full efforts to raise the productivity of all industry sectors. Korea Ministry of Commerce, Industry and Energy (MOCIE) is responsible for nationwide industrial productivity.

From the middle of 1990s, Korea’s industrial policy started to change slightly toward the environment-friendly direction. Unlike before, national policy began to take on both growth and environment, introducing the concept of Sustainable Development. Government has developed and implemented various policies to encourage efficient resource uses, pollution prevention, and recycling activities. And the government enacted “Act to Promote the Shift to an Environment-Friendly Industrial Structure” in 1995. Based on this law, the Ministry of Commerce, Industry, and Energy (MOCIE) has established Korean National Cleaner Production Center (KNCPC) in 1999, in order to help all industry sectors to implement voluntarily cleaner production practices and environmental management system.

1.2 Current Status of CP Technology

The concept of cleaner production is currently being promoted worldwide because it provides a "win-win" strategy for both the environment and the economy. The development of cleaner production technology in Korea is still in progress. In 1995, Cleaner Production Project started, based on the law. It consists of two sub-projects;
(1) Technology development project, in order

- to support businesses’ CP technology development

(2) Technology transfer/dissemination project, in order

- to transfer well-developed CP technologies 
- to apply the CP procedure(process and waste stream analysis, generation of ideas for reducing or eliminating wastes and implementation) and 
- to build the Infrastructure for CP(CP Database, common laboratory, education)
1.3 Related  Bodies and Organizations

The Ministry of Environment (MOE) takes charge of making plans on environment conservation, controlling pollutions and wastes, and managing and deciding the policies relating environment.  The MOE normally involves in such activities as air quality management, water quality management, water supply, waste management, nature conservation, and environmental legislation & dispute settlement. 

The Government established the Korean Accreditation Board (KAB) in 1995 to disseminate the environmental performance evaluation system, The KAB is in charge of designating ISO 14000 certification approval organizations. 

The Korean Chamber of Commerce (KCC) and the Korean Federation of Industry (KFI) have been closely working with government to disseminate various activities related to sustainable development. Also, Government is encouraging joint work amongst industries, academia, and research institutes.
2 Korea National Cleaner Production Center 
2.1 Profile
KNCPC is a non-profit organization established in 1999 under the support of the Korean Ministry of Commerce, Industry and Energy (MOCIE).

KNCPC develops sustainable industrial development policies by taking the role of innovative technological agency for Industrial Environment Division of MOCIE 

KNCPC assists companies to establish the cleaner production infrastructure by process assessment, training, providing cleaner production technology development funds, and disseminating the development results

KNCPC develops medium to long term environment-friendly business strategies and plans for diverse industrial sectors to increase their global competitiveness by taking proactive measures to comply to the international environmental laws and regulations. KNCPC forms global network by international cooperation through the UNIDO/UNEP CP Program as well as forming partnerships with environmental institutions of EU, US, and Japan

2.2 Activities

2.2.1 Policy planning for sustainable industrial development

The goal is to support Ministry of Commerce Industry and Energy to develop cleaner production policies by implementing research on strategic plans to enhance the corporate environmental competitiveness of Korean industries. 
KNCPC develops policies to comply with international environmental regulations, EU Directives, and multilateral environmental agreements. 
KNCPC develops promotional business strategies in cleaner production by creating medium to long term industrial developmental plans. 
KNCPC coordinates expert working groups to find the appropriate solutions to current issues and challenges in sustainable industrial development.

2.2.2 Technology Development

The goal of the program is to develop and distribute Cleaner Production Technologies that enhance the corporate competitiveness of Korean companies and to respond pro-actively to international environmental regulations.
KNCPC, with the support of MOCIE, finances and manages the cleaner production technology development projects that prevent or reduce generation of waste at source during product designing, manufacture, delivery, use, and disposal.
Technology Dissemination

The goal of the CP Technology Dissemination Program is to support companies in need of cleaner production to reduce environmental impacts by utilizing tools, infrastructure, methodologies, and technologies possessed by domestic and overseas professional institutions.

The program was initiated in 2000 to promote cleaner production in companies. Supporting areas include;

- Process Assessment/technology transfer

- Establishing CP infrastructure

- Environment Management

2.2.3 Capacity Building

The goal of capacity building is to provide industries with the proper information and education they need in order to adopt a closed loop industrial structure through cleaner production.

KNCPC develops and disseminates the standardized methods, guidelines and indices for cleaner production such as;

- CP index

- SD Index

- Standardization

KNCPC is actively engaging in training the cleaner production professionals and consultants for process assessment and offers courses for top managers as well as technicians in charge of production in the field of Cleaner Production and Environmental management. 
KNCPC provides information through a comprehensive cleaner production information portal site called CP-Net. The site includes directories in LCA, DfSP, EMS, GP, EIP and many more. The systems link to other important CP information networks such as Recycling Technology Information Network of Agency for Technology and Standards, Environment System Industrial Information Network of Korea Association of Machinery Industry, and Industrial Environment Network of Korea Chamber of Commerce & Industry.

2.2.4 International Corporation

The goal of International Cooperation is to take part in the global actions for sustainable development. KNCPC is part of UNIDO/UNEP NCPC program and forms a strong network to other national cleaner production centers. 

KNCPC actively participates in regional programs developed by Asian Productivity Organization, Asia-Pacific Roundtable for Sustainable Consumption and Production, and keeps track of current environmental issues in international organizations including OECD, APEC, UNCSD etc. 

KNCPC promotes international cooperation in cleaner production technologies especially technologies for complying with global environmental regulations that have impact on major exporting industries.

KNCPC engages in CP technology transfer to developing countries and forms partnerships with countries in Asia, Europe, North America for information and personnel exchange, training the industry, and hosting seminars.
3 New and Renewable Energy in Korea
3.1 IMPORTANCE OF DEVELOPING NEW AND RENEWABLE ENERGY

Korea imports about 97% of the energy used. Particularly since 79% of oil is imported from the Middle East, Korea is highly dependent on foreign countries and has an energy structure very sensitive to the changes in certain countries. Improving energy security with new and renewable energy is necessary in an era of high oil prices, which are over Korea was excluded in the first session of the United Nations Framework Convention on Climate Change (Kyoto Protocol), but is likely to be required to reduce greenhouse gas emissions in the second session (‘13~’17). Since new and renewable energy sources produce essentially no greenhouse gas emissions, more emphasis is placed on the development of new and renewable energy as the main source of energy that can effectively meet the requirements for reducing greenhouse gas emissions in accordance to the CDM (Clean Development Mechanism) and Emissions Trading Scheme. Advanced countries are taking a big step to develop new and renewable energy and implement supply policies for sustainable economic growth and energy security. Korea has also been developing and expanding the supply of new and renewable energy after implementing the Alternative Energy Development Promotion Act in 1987.

3.2 STATUS OF NEW AND RENEWABLE ENERGY

The total use of new and renewable energy at the end of 2003 is 4,436,429 TOE accounting 2.06% of the total energy. The annual growth rate of new and renewable energy (1992~2003) is at an average of 17.6%, which is about three times faster than the increasing rate of total energy consumption. However, it only amounted to 2.1% of the primary energy at the end of 2003, which is comparatively lower than most of advanced countries. 

3.3 NEW AND RENEWABLE ENERGY POLICY TRENDS

The ‘Alternative Energy Development Promotion Act’ was enacted in 1987 and the New and Renewable Energy Technology Development Project was launched in 1988. The ‘Alternative Energy Development Promotion Act’ was amended to ‘Alternative Energy Development and Use Promotion Act’ in 1997 to promote the use of new and renewable energy and launch case supply projects as well as to offer long-term low-interest loans, tax benefits and government/public funds for those using new and renewable energy. Also the “Basic Plan for New and Renewable Energy Technology Development & Supply” was established in 1997 to promote the development and supply of new and renewable energy technology. In 2000, the government began to establish the foundation for certification research and performance analysis with an aim to promote the use of renewable energy. The development of Korean systems began by focusing investment on the technology development in the three selected areas of photo voltaic, wind power and fuel cell with a big market potential. The “Second Basic Plan for the Development, Use and Supply of New and Renewable Energy Technology” (2003~2012) was established in 2003 along with detailed promotional plans for the annual development and supply of new and renewable energy sources to achieve the goal of increasing the use of new and renewable energy to 3% by 2006 and 5% by 2011.

Quantitative goals for the annual supply of each renewable energy source to be achieved by 2011 were set according to the technological level and supply capacity of the 11 new and renewable energy sources, and expansion plans are established in the technically applicable areas like wind, geothermal and bio energy. Once the goal is accomplished in 2011, renewable energy sources are expected to amount to two one-million kW nuclear power stations and replace up to 64 million barrels of oil (Korea’s average monthly consumption).

4 Landfill Gas Utilization

Municipal solid waste contains significant portions of organic materials that produce a variety of gaseous products when dumped, compacted, and covered in landfills. Anaerobic bacteria thrives in the oxygen-free environment, resulting in the decomposition of the organic materials and the production of primarily carbon dioxide and methane. Carbon dioxide is likely to leach out of the landfill because it is soluble in water. Methane, on the other hand, which is less soluble in water and lighter than air, is likely to migrate out of the landfill. Landfill gas energy facilities capture the methane (the principal component of natural gas) and combust it for energy.

Landfill gas is composed of 40~60% methane, 40~50% carbon dioxide and other foul-smelling gaseous materials naturally generated in the process of aerobic or anaerobic decomposition of wastes. Among these, methane is a combustible gas that can be a cause of fire or explosion if not treated properly.

Therefore most of the landfills are installed with numerous flare stacks to remove odor and prevent fire or explosion by using the flammability of methane.

The types of landfill gas-to-energy projects can vary according to the quantity of methane. Waste gases with 20% or less methane are burnt away, while medium-Btu gas containing 30~50% methane is utilized as an energy source for generating electricity or heat. Refined gas with 95% or higher methane can be supplied as pipeline gas. In the case of the U.S., 63% of landfill gas energy is used to fuel power plants, 21% sold as medium-Btu gas and 5% as pipeline gas. The pipeline gas contains over 90% methane, whereas landfill gas contains only half the methane and it is known as medium-Btu gas with approximately 4,000 to 5,000kcal/Nm3.

In 2003, The Ministry of Commerce, Industry and Energy(MOCIE), the Korean Ministry of the Environment (MOE) approved a project to build the world's largest power plant, a 50 MW landfill gas fired power plant at the Sudokwon Landfill in Incheon, to be fueled with landfill gas as part of its effort to expand the use of alternative energy in Korea. Sudokwon is an active landfill containing 70 million tons of municipal solid waste and receives over 20,000 tons of Municipal solid waste daily. 

The Sudokwon project will be Korea ’s second major landfill gas utilization project.  The first project is being constructed by Korea District Heating Company (KDHC) at the Sang-Am Landfill in Seoul, Korea. The Sang-Am project is expected to commence operation in October 2002. 

4.1 The First Project(Nanjido Lanfill)

The Nanjido landfill is located in the northwestern outskirts of Seoul, South Korea. Mt. Sangam and Mt. Maebong adjoin it to the northeast. The Nanjido landfill operated from 1978 to 1993 and is one of the largest municipal solid-waste landfills in the world. It is a huge, uncontrolled, flat-topped mound of waste. It occupies 272 ha, with a maximum waste depth of 104 m, containing 177 million tons of refuse. This waste dump is located on an isolated alluvial deposit enclosed by the main channel of the Han River. Nanjido contains municipal waste from Seoul. The refuse is composed of domestic waste, construction material, sludge, sewage, and industrial wastes. The landfill has two mounds with four manifest aspects. The left mound is referred to as the first landfill and the right mound as the second landfill. The Nanjido landfill has been disturbed by landfill gas, leachate, and soil subsidence. It has also been artificially disturbed by land restructuring, covering activities, and road construction. Plateaus of the landfill, rising to an average height of 96 m, were flattened by stabilization activities, and have been constructed into a park, sports complex, and golf courses. The landfill slopes have been neglected and have vegetated naturally. There is a small planted area at the eastern end of the landfill.

At Nanjido landfill site, 92million tons of garbage was disposed of between 1978 and 1993. The site had suffered from odor emissions as well as unsightly views and sanitation problems. To counteract these problems KDHC constructed heat supply facilities in November 2001 to utilize landfill gas. KDHC utilizes this landfill gas as fuel for District heating. 

Target areas of this project are apartment complex in Sangam District near Seoul World Cup Stadium, Seoul World Cup Stadium and Digital Media City

Through this District Heating project utilizing landfill gas, KDHC contributed to 2002 World Cup soccer games and provide neighboring residents with convenient and clean heating services. Utilizing landfill gas makes it possible to improve atmospheric conditions and reduce energy consumption.

Most of the facilities using the landfill gas are now producing electric power, using the landfill gas, and some of them refine the landfill gas to directly produce and supply gas. 

The case like Sangam District Heating Project that uses the landfill gas to supply district heating and cooling services to the apartments and buildings in particular areas is very rare through out of the world. 

Sangam District Heating Project will create benefits from both economic and environmental perspectives. The project is estimated to curtail import of 38,700 TOE energy(based on petroleum) in 2002. The project is also expected to reduce the emission of the greenhouse gases like CH4 and CO2 by 78%. These gases are classified as the main cause for the warmness of our earth. 

In a country like Korea where most wastes are simply buried, the landfill gas will stand in the spotlight of the effective alternative energy. In order to upgrade the quality of people's life and protect our environment, Korea will actively put our efforts on the district heating project that uses landfill gas and heat generated from waste incineration.

4.2 The Second Project(Sudokwon Landfill)

The Sudokwon landfill has a total of four landfills for over 20 million people living in the metropolitan area. Amounting to about 20 million square meter of land, it forms the world’s largest sanitary landfill. The first landfill(area: 4.1 million m2, capacity: 64 million tons) opened in 1992 was closed in September 2000, and the second landfill (area: 3.7 million m2, capacity: 63 million tons) is operating now. The Sudokwon landfill has ideal conditions for a large-scale landfill gas-to-energy project.

Since 1999, the Korean government has steadily carried out the landfill gas-to-energy project, and Korea Power Engineering Company(KOPEC) took a leading role in the feasibility study and conceptual design.

The study of landfill gas utilization showed that it would be most suitable to use the landfill gas for power generation. About 50MW of electricity can be generated if landfill gases from both the first and second landfills are used, which means it is possible to build the world s largest landfill power plant. As for a power generation method, steam turbines are recommended since they are more economical and environmentally friendly than reciprocating engines or gas turbines. Based on the results of the feasibility study, the government announced the basic plans for the LFG-to-Energy Project in 2001.

The construction for the landfill gas power plant began in March 2004 and is scheduled for completion in February 2006. ECOENERGY will operate the plant for 11 years to recover investments before turning it over to the government. In the project, KOPEC is in charge of basic and detailed designs and construction of transmission lines and parts of the power plant. After the project, KOPEC will have proprietary designs and technologies for landfill gas-to-energy facilities and gain competitiveness in turnkey development. KOPEC will play an important social role as a global leader in environmentally sound and sustainable development in energy industry.

4、 馬來西亞

GREEN PRODUCTIVITY APPROACHES TO SUSTAINABLE DEVELOPMENT

(Focus on Challenges and Issues in Biomass Utilization)

1.0
INTRODUCTION

1.1
What is Sustainable Development?

The 1987 World Commission on Environment and Development (the Brundtland Commission) report defines sustainable development as:

“…development that meets the needs of the present without compromising the ability of future generations to meet their own needs.”

Sustainable development is a global issue with three pillars – economic, social and environmental – and that policies must consider all three if economic development is to be environmentally sustainable over the long term.

(
 United Nations Economic and Social Council, Energy and sustainable development: options and strategies for action on key issues – Report of the Secretary General, E/CN.17/ESD/2001/2, para 4.)
1.2
Sustainable Development Policy

The Malaysian National Development Policy (NDP) was launched by the Prime Minister of Malaysia on 17.6.91 after the end of the New Economic Policy (NEP) (1971 – 1990).  The Second Outline Perspective Plan (OPP2) (1991 – 2000) was formulated based on the NDP with the view to becoming a developed nation by the year 2020. Development programmes in the current Eighth Malaysia Development Plan (2001 – 2005) under the OPP3 (2001 – 2010) is in various stages of implementation and will continue in the Ninth Malaysia Plan (2006 – 2010).

1.3
Implementation strategy

The NDP continues to maintain the basic strategy of the NEP, that is the eradication of poverty and community restructuring to improve the social and economic imbalances among  races which contribute to the strengthening of the national solidarity. The NDP aims to establish a balanced development which comprises critical aspects as follow: 

(i)
To create a balanced and optimum economic development among major economic sectors with  fair distribution;

(ii)
To eradicate social and national economic imbalances ;

(iiii)
To strengthen national integration by reducing the gaps of imbalance in the economic growth among states, urban and rural areas;

(v)
To develop a progressive and prosperous community having positive spiritual and social values;

(vi)
To develop a discipline, skilled productive work force;

(vii)
To develop the culture of science and technology and capacity building in knowledge-base strategic technologies;

(viii) To ensure the protection of the environment and the ecology to maintain sustainable development.

2.0
Adoption of Sustainable Development and Preparation of  National Agenda 21
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Bottom of Form

2.1
In response to the needs identified in Agenda 21,  Malaysia takes the initiatives  through its own development planning and monitoring systems, namely the five-yearly Malaysia Development Plans ( the current Eighth Plan is for the year 2001 – 2005), and the Outline Perspective Plans. 
2.2
 The establishment of the Environmental Statistics Section in the Department of Statistics Malaysia in 1998 was crucial towards enhancing national ability to assess progress towards sustainable development in Malaysia. The framework adopted for the development of the required environmental statistics by this new Section was based on the United Nations Framework for the Development of Environmental Statistics (UNFDES). These statistics serve to address the need for information on two primary concerns of sustainable development, namely, the depletion of natural resources and neglect of new scarcities, and degradation of environmental quality. With the establishment of the Section, the Department of Statistics became the central repository for all environmental statistics in Malaysia.

2.3
The seriousness of the government towards ensuring sustainable development is proven by the recent restructuring in the 27th March, 2004 cabinet reshuffle. One of the new ministries created is the Ministry of Natural Resources and the Environment (NRE), where some of the departments previously under various ministries, are now being grouped together. Another new ministry formed is the Ministry of Energy, Water and Communication.

2.4
At the local level, a total of 44 local councils subscribe to the implementation of the Agenda 21. Projects and activities undertaken by these councils are generally categorized into social development, public awareness and training, protection of the environment, infrastructure and public utilities. Participation of the public, non-governmental organizations (NGOs), political parties, the public and the private sectors, the mass media, and the professionals in the planning and implementation of the related projects has greatly contributed to the better quality of life of all urban dwellers in terms of welfare, solid waste disposal, safety and health, recreation, utilities and communication.

	3.0
KEY PLAYERS OF SUSTAINABLE DEVELOPMENT 

            ( with focus on the environment and energy)
3.1     Government
(i)  Prime Minister's Department, Economic Planning Unit, Energy Section: 
   - Energy planning, policy development and co-ordination of power development initiatives.

(ii)  Ministry of Energy, Water and Communications 
   -  Co-ordination of energy project execution and inter-ministerial co-ordination.

(iii)  Directorate General for Electricity and Gas Supply: 
   -  Regulation of legal aspects, licensing, tariffs.
(iv)  Ministry of Rural Development: 
  -  Funding source for rural electrification projects.

(v)   Ministry of Science, Technology and Environment: 
  -  Especially relevant for the promotion of environmentally friendly technologies and providing research and development funding for universities.

(vi)  Ministry of Plantation  Industries and Commodities
   -  Promotion of renewable energy projects, especially biomass-related, given the large biomass energy potential under its jurisdiction (wood, palm oil, rubber etc.), and co-ordinating activities of SIRIM, FRIM and PORIM (see below).

(vii)  SIRIM (Standards and Industrial Research Institute Malaysia): 
   -  Standardisation, testing, research and development of (mostly biomass-related) renewable energy technologies, offering consultancy services, laboratory services, measurement and calibration services and information.

(viii)  FRIM (Forest Research Institute Malaysia): 
   -  Wood-related renewable energy technologies.

(ix)   PORIM (Palm Oil Research Institute of Malaysia): 
   -  Energy projects related to oil palm (waste).

(x)   Malaysian Energy Centre - PTM ( Pusat Tenaga Malaysia ) 
   -  Created in 1998, the Malaysian Energy Centre, a non profit company is the agent of the Ministry of Energy, Water and Communications for implementing and coordinating activities in 3 main sectors :
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Policy research studies targeted for the 8th Malaysia Development  Plan.

Development of a database on energy supply and demand side and publication of quarterly statistics on energy. 

Promotion and development of Energy Efficiency and Renewable Energy. 
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(xi)  MIDA (Malaysia Industrial Development Authority) including MITI (Ministry of International Trade and Industry)

   -  Tax incentives on manufacturing of energy-related products. 

UTILITIES

TNB (Tenaga National Berhad): 
Large-scale power project (IPP) development in Peninsular Malaysia and co-ordination of electrification plans, and some limited R&S activities on NRSE technologies.

SESCO (Sarawak Electrification Supply Corporation): 
Power project development and electrification planning in Sarawak, East Malaysia.

LLS (Lembaga Letrik Sabah): 
Power project development and electrification planning in Sabah, East Malaysia.

 

NON-GOVERNMENT ORGANISATIONS

USM (Universiti Sains Malaysia): 
Research and development of (mostly solar PV-related) renewable energy technologies.

CETDEM (Centre for Environment, Technology and Development Malaysia): 
Energy studies etc.

UKM (Universiti Kebangsaan Malaysia), Faculty of Physics and Applied Science: 
Biomass- and PV-related research and demonstration projects.

UTM (Universitas Teknology Malaysia): 
(Limited) wind-, PV- and biomass-related research and demonstration projects.

UPM (Universiti Putra Malaysia): 
Solar thermal research and development.

INTEM (Institut Tenaga Malaysia): 
Understanding and promoting renewable energy, studies and consultancy.

 

TRADE ASSOCIATIONS

There are no trade associations with a primary focus on renewable energy.

FMM (Federation of Malaysian Manufacturers): 
FMM can identify both potential project partners for industry-based power generation project development, and potential local component manufacturers. Malaysian Panel-Board Products Manufacturers Association can identify project partners in wood-waste-based energy project development.

INTEM (Institut Tenaga Malaysia): 
INTEM is preparing a website for all energy technologies include Renewables.


3.2
Utilities
(i)  TNB (Tenaga National Berhad): 
     -  Large-scale power project (IPP) development in Peninsular Malaysia and co- ordination of electrification plans, and some limited R&S activities on NRSE technologies.

(ii)  SESCO (Sarawak Electrification Supply Corporation): 
    -  Power project development and electrification planning in Sarawak, East Malaysia.

(iii)  LLS (Lembaga Letrik Sabah): 
    -  Power project development and electrification planning in Sabah, East Malaysia.

3.3
Non-Government Organizations 
(i)  
 USM (Universiti Sains Malaysia): 
   -  Research and development of (mostly solar PV-related) renewable energy technologies.

(ii)
CETDEM (Centre for Environment, Technology and Development Malaysia): 
   -  Energy studies etc.

(iii) UKM (Universiti Kebangsaan Malaysia), Faculty of Physics and Applied            Science: Biomass- and PV-related research and demonstration projects.
(iv)
UTM (Universiti Teknologi Malaysia): 
    -   (Limited) wind-, PV- and biomass-related research and demonstration projects.

(v)
UPM (Universiti Putra Malaysia): 
    -  Solar thermal research and development.

(vi)
INTEM (Institut Tenaga Malaysia): 
   -   Understanding and promoting renewable energy, studies and consultancy.
3.4 Trade Associations

There are no trade associations with a primary focus on renewable energy.

(i) FMM (Federation of Malaysian Manufacturers): 
FMM can identify both potential project partners for industry-based power    generation project development, and potential local component manufacturers. Malaysian Panel-Board Products Manufacturers Association can identify project partners in wood-waste-based energy project development.

(ii) INTEM (Institut Tenaga Malaysia): 
INTEM is preparing a website for all energy technologies including Renewable Energy.

4.0 GREEN PRODUCTIVITY PROGRAMMES IN MALAYSIA

 4.1
Green productivity (GP) is a concept adopted within selected circles only. To the uninitiated, GP means planting some trees along the factory compound or recycling printed papers. Compliance with the Department of Environment’s stringent regulations has also been classified as GP. GP encompasses more than that,  for example, air and climate emissions, community engagement, energy use, preservation / restoration, public education, product design, sustainable development and waste reduction / recycling.
4.2
In Malaysia, GP programmes have been initiated by the government, the manufacturers, the local councils, the NGO’s, and the public. While community and welfare projects, and awareness and public education are undertaken voluntarily by the public (residents associations) and local councils, the high technology and advanced projects like alternative power generation, pollution control (air, water, solid wastes, etc.) preservation and restoration, etc. are often taken up by the government and the private corporations.
5.0
ISSUES AND PROBLEMS IN IMPLEMENTING SUSTAINABLE DEVELOPMENT POLICY

5.1 In Malaysia, the Seventh 5-year Malaysia Development Plan (1996 – 2000) and the Eighth Plan (2001 – 2005) have dedicated specific chapters to sustainable development. The objectives of the sustainable development are integrated into the economic, environmental and social sectors through the implementation of development programmes formulated by the key players in collaboration with other relevant ministries which cater also for the needy, aged and the handicapped. Some of the ministries are Women’s Development, Family and Community, Human Resource, Youth and Sports, Agriculture and Agro-based Industries, Housing and Local Government, Works, Health, and Education.

5.2
In the implementation of sustainable development, issues raised and problems encountered are basically common in other developing countries. They are closely linked to the country’s resources, that is land, water and human, as well as legislation.


5.2.1
Land

Property development for housing needs, as well as industrial, commercial and institutional buildings, has been growing at a very fast pace annually. The government is committed to providing affordable homes to all. Although land is available, the extent of land clearing for development of these amenities has encroached into water catchment areas. A major problem would be siltation of the rivers and reducing its hydraulic capacity which may result in floods and loss of property and life. 

5.2.2 Water

Rivers and other water bodies have been all along under the jurisdiction of the state governments as provided for by the federal constitution. Although Malaysia is blessed with lots of rain (more than 2,000 mm per year), the unequal distribution of rainfall has seen some states experiencing severe droughts and had to resort to water rationing. Meanwhile, neighbouring states with adequate water reserves find it difficult to supplement the “drier” states due to absence of the necessary infrastructure. Very recently, the federal government has decided to set up a National Water Council to manage the water resources of the country without having to interfere with the revenue collection from the sale of water in the states.

5.2.3 Human

In the labour intensive construction industry and the agriculture sector, the workforce has to be imported from neighbouring countries. The influx of illegal immigrants in great numbers has caused anxiety and concern among the locals when they start to resort to unlawful means once they are out of employment and could not leave the country because of immigration procedures. Ignorance of local customs and culture also create friction between the locals and the foreigners. Another issue associated with the illegal immigrants is improper housing and sanitation which may lead to the spread of communicable disease, and potential fire hazard due to illegal power lines extensions to their clustered houses.

5.2.4 Legislation

As preventive and corrective measures, Malaysia has several laws to govern the proper conduct of sustainable development and protection of the environment. In line with the above, Malaysia through the Department of Environment (DoE) has formulated its vision, that is, to contribute towards nation building in attaining a better level of health, safety and quality of life through conservation and preservation efforts, prevention and control of pollution, and protection and promotion of wise use of natural resources towards sustainable development for present and future generations. 
DOE has recently taken a more complete and integrated role by employing systematic and holistic approaches that encompass monitoring, enforcement, development and planning. Regular monitoring is done to collect and compile environmental data for the assessment of the state of the environment. The assessment is basically a prerequisite to enforcement action. The highest priority of such action is given to the most critical area.

6.0
PUBLIC  PARTICIPATION  IN  SUSTAINABLE  DEVELOPMENT POLICIES  AND  IMPLEMENTATION

6.1
At the national level, policies pertaining to sustainable development are debated by the People’s Representative in the parliament before they are passed for adoption and implemented. The views of the public are heard by the representatives in their respective constituencies through dialogue sessions with the relevant authorities and other interested parties, like the NGO’s, professional bodies, the electronic and mass media and  private corporations. 

6.2
At the local level where the development is taking place, the public plays active roles  in programmes or projects that have been determined  by the local authorities. The public awareness and education programmes as well as community development programmes seem to be among the most popular in terms of public involvement. The presence and involvement of the community head in these programmes is very influential in enhancing public awareness of the programmes being planned and subsequent implementation by the followers. For example, the campaign to recycle  solid wastes (plastic, glass, metal, paper) mooted by the Ministry of Housing and Local Government and the “Love our Rivers” campaign initiated by the Department of Irrigation and Drainage of the Ministry of Natural Resources and the Environment were targeted at people from all walks of life including school children. 

6.3
At the planning stage of these programmes, the committee set up to plan its implementation has representatives from members of the residents’ association, the NGO’s, community leaders, industry and business communities, government agencies, etc. who will be contributing in the form of ideas, material, monetary or in kind. 

7.0
ISSUES AND PROBLEMS FACED IN IMPLEMENTING GREEN PRODUCTIVITY (GP)
7.1
Although some manufacturing bodies, plantations and government agencies have embarked on GP programmes, the concept is relatively new to the people at large. The efforts made by various quarters to promote cleaner environment, reduce wastage, conserve resources and energy, recycling, etc. are mostly done without people realizing it as GP.

7.2
The issue at hand is the promotion of the GP concepts and the dissemination of its applications in the community. Unlike the environmental management system (EMS) which receives extensive exposure and tied with glamorous certification in the form of ISO 14001, GP is rather subtle in approach. It does not receive the coverage it rightfully deserves from the policy makers or the stakeholders. While the Malaysia 5-year Development Plan and the OPP3 have dedicated specific chapters to sustainable development, nothing is mentioned about GP. A major concern in Malaysia is that it needs the head of the government to mention about a subject matter before the rest of the government machinery starts cranking. Once the subject is announced, the implementation is not a problem because the mechanism for planning and execution is already in place.
8.0 BIOMASS UTILIZATION
8.1
Biomass fuel is any gaseous, water and solid product derived from biological or organic matters. These raw materials mainly come from plants, municipal wastes, forest residues, agricultural residues, etc. All of these residues contain energy that can be converted into very useful energy such as heating, cooling, power, etc.  In Malaysia, biomass resources are mainly from oil palm residues, bagasse, rice husks and wood/forest residues. All of these residues come in many forms such as palm oil mill residues, empty fruit bunches (EFB), fibers, shells, palm trunks, fronds and palm oil mill effluents (POME). 

8.2
A GP project which utilizes by-products of oil palm is the FELDA Lepar Hilir Palm Oil in the state of Pahang, Malaysia. It is located 14 km from Gambang town and approximately 40 km away from Kuantan city, the capital of Pahang State. The mill is one of the largest FELDA palm oil mills with the CPO production capacity of approximately 3,000-4,000t/month. Fig.2 shows the location of the mill and Table 1 gives a brief overview of Lepar Hilir palm oil mill.
8.3
Description of the project activity
Wastewater treatment facility is amongst the most important component in the palm oil mill system which treats palm oil mill effluent (POME) in the production of crude palm oil (CPO). Owing to the chemical and physical properties of POME, the most efficient system used in the initial stage of the wastewater plant is the anaerobic treatment. The current system meets the requirement of the palm oil mill operator to safely discharge the treated POME. However, the system releases one of the greenhouse gases (GHG), CH4 into the atmosphere as the by-products of anaerobic digestion of POME.
8.4 Project participants 

Matsushita Electric Industrial Co. Ltd. (the most comprehensive worldwide electric and electronic product manufacturer)  and FELDA Palm Industries Co. Ltd. (the largest Malaysian palm oil-based company) are the parties involved in this project activity. 
EX Corporation (a Japanese environmental planning consultant company, specializing in waste treatment and greenhouse gas reduction),  Kyushu Institute of Technology (a Japanese university of technology, specializing in cutting-edge engineering field such as computer science and environmental science) and Universiti Putra Malaysia ( Malaysian university specializing in environmental biotechnology, particularly in utilization of organic waste) are advisors for the project.

8.5
The aim of the project activity is to strongly support the sustainable development of the palm oil industry in Malaysia in the following 3 aspects:
i) Environment

The project alleviates the undesirable smell of POME and provide cleaner environment.

ii) Development

The project generates electricity, activates the economy and attracts investment.

iii) Social economy

The project creates more opportunity for better jobs.

8.6
 Technology employed by the project activity
Scientifically, it has been proved that anaerobic digestion of POME will produce a mixture of biogas that is mainly CH4 and carbon dioxide. Being originated from agricultural products and no chemical is added during the extraction of CPO, POME is the most suitable biowaste in the CH4 fermentation. It also has been shown that CH4 emitted from this process has a good potential in the power generation using a gas engine. The power generated then can be supplied to power company by grid connection if the mill is located in close proximity with the power grid or else the power can be consumed locally by the mill, small/medium scale industries or settlers’ residential areas. At present there are 2 conventional systems used in treating POME, ie. the lagoon system, and a system of combination of lagoon and open digesting tanks. However, only a few of the mills are using the later system. The choice of the treatment system is largely dependent on the availability of land and financial factor. In the instance of the mill using the combination of lagoon and open digesting tanks, with some modification to seal the tanks, CH4 could be recovered. Technically, the power generation process commencing from the CH4 fermentation up to the combustion of CH4 is possible because  technologies available have proven viable.

8.7 Feasibility

Economically, the project is feasible. Firstly, the raw materials such as POME, empty fruit bunch (EFB) and shell are readily available at the mill itself. Secondly, transportation problem is automatically alleviated since all the biomass wastes are concentrated in situ. In terms of the technology to utilize the biomass for power generation, a combination between Malaysian experience in renewable energy research and Japanese technologies produces attractive outcome at the end of the project. Moreover, with the new policy drawn up by the Malaysian Government to encourage 5% of the electricity power should be generated from renewable energy, the setting up of power generation plant at Lepar Hilir palm oil mill is viable.

8.8 Issues

8.8.1
 Basis of POME treatment method selection

In order to meet the effluent discharge standard of the POME into rivers, long retention time (volume/POME) in the lagoon is required to reduce the polluting strength of POME. However, in view of land constraint, it is impossible to keep the required retention time thus, open digesting tanks is more favorable. In other words, the treatment method is selected depending on the dimension of land availability for the mill construction.

8.8.2
Possibility to change the treatment method

It will be possible in the future to change the treatment method under consideration from the following two aspects:
8.8.2.1
More stringent effluent standard by strengthening environment standard DOE determines the effluent standard of POME treated water into rivers, generally under 100ppm BOD. DOE plans to set more stringent effluent standard in the sites where environmental impact is much concerned. A strict standard to keep BOD under 20ppm is already been applied to some of FELDA’s mills. In this instance, there is a possibility that lagoons will be replaced by open digesting tanks in order to meet the more stringent effluent standard.

8.8.2.2
Land availability and constraint

With the current rate of Malaysian growth, the development of new plantation areas and oil processing mills has lower priority compared to the opening of residential and industrial areas. Thus, land has become a limiting factor particularly in the plantation sector and must be maximized for the production of FFB rather than to accomodate a number of lagoons for POME treatment. In this scenario, the switching of treatment method from lagoon to open digesting tank is inevitable, at present. 
8.9 Governance

8.9.1 Steering committee

A committee comprising representatives from the relevant ministries and agencies as well as the project participants is set up to monitor and direct the implementation of the project. At the same time, results of researches and studies conducted by the universities and expert advice from the industries are presented to assist the committee evaluate the options available to make decisions. The expectations of the stakeholders are also considered in the meetings. A survey of public opinion at the local level as well as workers in the mill was also suggested in the meeting to better understand the impact of the project on them.

8.10 Conclusion

The project has successfully implemented the concept of the GP. Although the energy derived from POME treatment is relatively small compared to that produced by the EFB, fibres, shells and other by-products of the oil palm,  the primary objective of  alleviating the undesirable smell of  POME and providing cleaner environment  is achieved. The secondary objective of producing renewable energy from oil palm wastes is also successful in making this project a model for others to follow. This project is in accordance with the Malaysian government policy that will facilitate to introduce renewable energy up to 5% of total domestic energy demand by the end of 2005 according to the 8th Malaysia Development Plan (2001-2005). It is also a symbol for business collaboration between Japan and Malaysia in the field of the global environmental issues.
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5、 泰國

Green Productivity Approaches to Sustainable Development in Thailand (Bangkok)


      


       
  Miss Jitsupat  Arkhompat     Thailand 

The city of Bangkok has undergone unprecedented growth over the last  2 decades, growing in population size, wealth and resource requirements. The rapid economics growth of Thailand has changed the face of the city and basic way of life its residents. This has put pressure on the environment of Bangkok and significant impacts on all aspects of the life in the city, particularly on human health. 

Bangkok Metropolitan Administration (BMA) is the local authority being responsible for, and rehabilitate natural resources and environment for sustainable utilization, to ensure that economic development proceeds along with a well-balanced ecological system and an enhancement of people's quality of life. The BMA has  set out a policy and strategic framework to manage natural resources and environment by sharing the same objectives with those of the National Economic and Social Development Plan regarding the regulation of urban growth and development, the improvement of the quality of life and the environment, and provision of sufficient social services for the less fortunate.

BMA is still facing pollution and environmental crisis in many fronts. Problems of air pollution, water pollution, solid  waste  and  hazardous waste are affecting not only the people's quality of life but also the overall economy. Each year, BMA spends massive amount of budget in solving environmental problems that has both physical and psychological impact on the health of people residing in the City.

Due to Thailand participated in the United Nations Conference on Environment and Development: UNCED or the Earth Summit in Rio de Janeiro, Brazil, in 1992, and ratified Agenda 21, which is the global master plan towards sustainable development of social, economic and environment aspects. So the Bangkok Metropolitan Administration has prepared and implemented Bangkok Agenda 21 since 1998 by identifying the 20-year program for improvement of the City, its environment and quality of life.

Bangkok Agenda 21 is the result of participation of Bangkok Metropolitan Administration, the public representatives, and relevant agencies in the Bangkok Strategic Forum. It contains 10 chapters and covers all the responsibilities of the Bangkok Metropolitan Administration as follows:

1. The stategy for a sustainable Bangkok a safe city with high quality of living
2
Lead urban economy toward sustainability 
3. Use urban planning to improve quality of  life

4. Reorganize traffic and transport to raise quality of air and neighborhoods
5. Invest in green urban areas

6. Make Bangkok a clean city 

7. Focus on good governance in BMA to meet the challenges of the future

8. Secure easy access to information in BMA 
      9.  Use human resources as a strategic tool in social and economic development 

  10. Involve the citizens in the development of a better Bangkok
Bangkok Agenda to Action

Bangkok Agenda  requires actions to make the City a good place to live, and the actions gear towards improvement of environment and quality of life in the City.

Bangkok Metropolitan Administration has already started the actions according to the Bangkok Agenda under the sustainable framework as follow:

1)
Preparation of the Sustainable Urban Management handbook in hard copies and CD-ROMs and distributed to every units in Bangkok Metropolitan Administration.

2)
Preparation of District Catalogue as a tool for budgeting of city development and public participation:

· Every district has prepared its data bank with BMA-VIS software with the data updated every 6 months.

· Office of Policy and Planning of BMA has improved the BMA-VIS software further to  “BMA-Plan software” which is used for planning and analysis of district development.

· Preparation of an easy Manual to Make A District Catalogue, which consists of district office plan, public orders, and the district office data bank.

· Training for the trainers on district catalogue in order to disseminate knowledge and understanding on preparation of the district office plan to the 50 districts of Bangkok Metropolitan Administration.

3) 
Preparation of the BMA Green Area Development Master Plan 

The Master Plan targets green area development by increasing green areas for public parks or general public areas for recreation. 

4)
Green Fleets

This project aims for reduction of air pollution from motor vehicles, by encourage and establish environmental consciousness, as well as formulation of policy and strategy to invite private sector in the project.

5)
The Bangkok Comprehensive Plan

The Bangkok Comprehensive Plan is used for development planning and maintenance of the city and surrounding areas, and enables resource utilization, communication and transport, public services, and the environment in accordance of city development in other regions and surroundings.

   6)
“Naa Baan Naa Mong” (Nice to Look House Project)

This project encourages the public to understand the value of contributing to the development by taking care of individual’s properties as well as streets, waterways and public properties.

7)  
“Kon Rak Klong” We Love Canals Project

The project aims to establish public environmental consciousness, especially the people who live along waterways, who will help in improvement of the rivers, canals and reservoirs.
8)       Mass Transit Project for Bangkok

The aim of this project is to alleviate traffic problem in Bangkok by providing alternatives to private cars within the central business district areas.  The Bangkok Metropolitan Administration shall provide mass transit service of high efficiency covering high demand areas and supports the networks of  the Expressway and Rapid Transit Authority of Thailand and State Railway of Thailand.

9)      Data System and Computer Networking of BMA

This project standardizes operating systems of  BMA, which consists of  9 systems as follow: resource accounting, personnel, accounting, budgeting, finance, income, purchasing, contracting, and complaint service.  This also creates good cooperation among units and reduces repetitiveness, while the administrators acknowledge the data and information rapidly.

Bangkok Agenda is the master plan for the next 20 years of implementation and is used for formulation of each of  the successive Bangkok Metropolitan Development 5-year Plan.

Public participation for environment protection

Environmental promotion and conservation will be successful only with cooperation from all parts of the society.  Public participation can be used to obtain public opinions, decision sharing, and generation of ideas.  BMA has used the principle of public participation in the environmental tasks for a long time, and there are activities for public participation in the areas of conservation, surveillance, prevention, and mitigation.  The emphasis is on the development of knowledge and understanding of the environment.  The series of training, seminars, and field trips include:

Garbage or Solid Waste Management

The campaign for public involvement in solid waste management has been continuous with new disposal methods, with hazardous wastes separation, reuse and recycle to reduce the amount of household wastes.  BMA also constructs local communities’ waste stations and campaigns for volunteers to help collecting the garbage.  Some of the biodegradable wastes are being recycled locally with the methods demonstrated by BMA.

Communities Love Canals

It is normal that the communities along the canals have to face water pollution and can not use the water, in addition to the negative aesthetics.  The Community Development Department has organized the Communities Love Canals Project in order to recruit cooperation of the people to help protect the canals in their communities.  The representatives of people from all communities were invited to brainstorm for the measures to prevent dumping of garbage, to treat wastewater before discharge to the canals, and to increase green area along the canals.  The pilot communities which were selected with the tasks of cleaning, tree planting, and dredging in their areas are  such as those in Inthamara 1 Community, Phaya Thai District, Rod Anant Community, Bung Kum District, Sook Charoen Pattana Community, Bang Kapi District, Surao Bandon Community, Wattana District, Rim Klong Lolae Community, Kanna Yao District, Poonbampen Community, Phasi Charoen District, Lang Suan Bureerom Community, Thung Khru District.  The pilot project is expected to expand to other communities.

BMA Environmental Protection Volunteers
The Division of Environmental Quality Management and Control of BMA has implemented  the Environmental Protection Volunteer Project since 1999 with public participation strategy towards environmental problem abatement.  The project started at tertiary level students and then to secondary schools (under BMA) and communities, in order to have key members of the volunteers to work with BMA. BMA also organized a training for community leaders who will be the trainers for this project (4 classes, total 132 persons) and teachers in BMA school (3 classes, 248 teachers).  The previous trainings produced not only the members but also the directions for environmental works in communities and schools as well as chances for exchange of opinions on making the environmental works sustainable.  The group of future trainers and BMA also produces a tri-monthly journal as a medium to connect information between BMA and communities and demonstrates examples on environmental conservation to the others.  The cooperation from teachers and community representatives as environmental volunteers has already developed into a network and should support their own communities’ environmental problem as well as Bangkok’s problem, in a more effective manner.

Rehabilitation and Conservation of Mangrove Forest at Bang Khunthien Seashore

BMA  highly regards the importance of rehabilitation and conservation of its only seashore at Bang Khuntien, by letting the local public to provide opinions on the strategy to bring back the lost land and mangrove forest to the natural condition during the technical meeting on 5 August 2002.  In addition, Bang Khunthien District organized Youth Camps on Mangrove Forest Development Volunteers twice a year.  In 2002 there were 250 participants and they planted 100,000 trees a year.

Increasing Green Areas

The increase of green area by the public and private sectors is being supported by organizing contests with royal prizes (Prueksanakara Prize from Her Majesty The Queen Sirikit) in 3 categories: Front of the house (920 houses), Planting of  large trees for H.M. The King (34 places) and Community-level Park Roads (11 areas).  The increase of green areas in BMA leads to development of community meeting and recreational places.

     Development and Support of Good Environment in Establishment

Division of Environmental Health, Department of Health, BMA, has organized campaigns to increase environmental awareness of the establishments and factories by setting up the project on clean technology consciousness.  The project aims for creating the establishment’s involvement in environmental impacts resulting from production processes through alternatives which result in minimum or no wastes.  This includes modifications in raw materials, reuse and recycle, and energy  conservation of  all types.  In 2001 and 2002 the Division of Environmental Health implemented the project on development and support livable, workable establishments within Bangkok Area and there were 189 establishments which joined the project.  When that project was completed, 40 establishments achieved the gold certificates, while 65 achieved silver certificates and 37 with bronze certificates.  The project improves environmental working condition and encourage development of occupation health, safety and environment.

It is evident that  public participation on promotion and conservation of the environment has been continuously undertaken by all levels of BMA organization in order to gain public cooperation to work closely with BMA, and many achievements were made towards making Bangkok the environmental friendly and attractive as the city to live in.

Furthermore, BMA has supported many projects green productivity which enhance productivity and environmental performance for sustainable socio-economic development. 

Case study in Bangkok is The Used Cooking oil and Grease Disposal Plant Establishment Project (BMA)

The majority of Bangkok population is now facing the hygiene problem caused by consumption of food cooked by the used cooking oil, which is reprocessed in the consumption cycle, affecting the consumer’s health. The consumption of food cooking oil can caused physical degeneration, abnormal immunity, and cancer. Moreover, after the oil has been reused for several times and released into the public drainage system without proper disposal, the solid grease layer generate will clog the drainage pipes and manholes and will obstruct the drainage system and causing bad smell. At present, BMA has no collection facility for disposal of used oil and grease; therefore, in order to provide hygienic disposal thereof, without causing and environmental impact, BMA is obliged to establish a used cooking oil and grease disposal plant in order to prevent the cycle of used cooking oil consumption from entering the public consumption system for good health and sanitation; and to reduce the maintenance problem of the drainage system and the wastewater treatment system of BMA.

Problem affect to BMA   which are caused by waste grease and used cooking oil can be summarized as follows:

1. Potential hazard of consumption of the used cooking oil to the public health

2. The dispose of grease oil and the used cooking oil into the public drainage system will cause an environmental impact.

3. No direct responsible organization for management disposal of grease and cooking oil. 

 Method 

1. Separation of used cooking oil  divide 2 parts,  

-the used cooking oil in the industrial sector.

-the used cooking oil in community 

2. Transport relating to the collection of grease and used cooking in BMA.

3. Storage station 

Technology and the disposal method of the grease and used cooking oil

- Burning 

- Sanitary landfill

- Recycling process by means of transesterification of the used cooking oil and grease (expect the best due to no environment impact , but high investment  ) 

Benefit and Summary

One of proudest projects is the use of biodiesel, a blend of diesel and natural oil from plants and animals, as the alternative fuels in the BMA’s vehicles. The project was inspired by His Majesty the King’s initiatives on alternative energy dated back to decades ago. We are in the process of studying, jointly with the Institute of  Ethanol - Biodiesel Alternative Energy Foundation of Thailand , the possibility to replace the fossil –fuels with the biodiesel from use cooking oils which we have plenty existing food factories and fast food restaurants. Such as biodiesel prove to be very beneficial as it can reduce pollutants in exhausts, increased lubrications, lengthen engine life, save foreign currency for imported fuels. 
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Country Paper

Republic of the PHILIPPINES 

Green Productivity Approaches to Sustainable Development

(Focus on Challenges and Issues in Biomass Utilization)

I.  Introduction:


The Philippines, an archipelago consisting of 7, 101 islands lies in Southeast Asia.  It occupies an area that stretches for 1,850 kilometers from about the fifth to the twentieth parallels north latitude. The total land area is almost 300,000 square kilometers. Only approximately 1,000 of its islands are populated, and fewer than one-half of these are larger than 2.5 square kilometers.  The Philippines has a tropical marine climate dominated by a rainy season and a dry season.  Such climate and geographical make-up gives the country its varied flora and fauna. 

II.  Sustainable Development in the Philippines


Long before the Rio Summit, the Republic of the Philippines has already embodied in its Constitution (the highest law of the country) the dynamic relations of sustainable development and environmental protection.


The Preamble of the Philippine Constitution states as among the aspirations of the Filipino people the promotion of the common good and the conservation and development of the national patrimony. Article II Section 16 of the 1987 Constitution states that:


“The State shall protect and advance the right of the people to a balanced and healthful ecology in accord with the rhythm and harmony of nature.”       


Other major national enactments include the creation of the Philippine Environmental Code and the Environmental Impact Assessment System (EISS).  The former is a comprehensive program of environmental management and protection while the EISS requires all agencies and instrumentalities of the government and private firms, corporations, and entities to submit an Environmental Impact Statement for every proposed project and undertaking which  significantly affects the quality of the environment. 


At the 1992 Earth Summit in Rio de Janiero, Brazil, over 160 countries including the Philippines, pledged to pursue and promote sustainable development. During the said United Nations Conference on Environment and Development, a global agenda and plan of action for the 21st century was crafted. Such is now known as Agenda 21. Two of the main proposals that came out of the Rio Summit were the creation of a national sustainable development council and formulation of a national Agenda 21 in each of the participating countries.  

As a first step to the fulfillment of the Philippine commitment to the Earth Summit, Former President Fidel V. Ramos through the issuance of Executive Order No. 15 created the Philippine Council for Sustainable Development (PCSD). In fact, the Philippines was one of the first countries to have established its own national sustainable development council having established PCSD barely three months from the Rio Summit. The PCDS is tasked to expand, concretize and operationalize sustainable development at the national level. Organizationally-speaking, the PCSD has a council, an executive committee, four major committees, eight sub-committees, and a secretariat and civil society counterpart secretariat. It is composed of government departments and agencies (see Appendix A- List of Government Departments and Agencies in the PCSD and Appendix B-List of Government Agencies concerned with Programs on Sustainable Development), civil society organizations, and business and labor groups. 

With the PCSB in place, the Philippine Agenda 21 (PA 21) was launched in 1996 in response to the call to formulate a national Agenda 21. This was the fulfillment of the second proposal during the 1992 summit. 

PA 21 is the country’s highest framework for development. Memorandum Order 399, dated 26 September 1996, directs all government agencies to review their policies, plans and programs and to realign these with PA21.  Since it will cover virtually all areas, sectors and industries in the country, the framework makes use of a consultative strategy or government-civil society partnerships.  It is a consensus building forum where stakeholders in government, business, civil society and NGOs can convene together to immediately address various development issues at the national and local levels. It seeks to strike a balance between the successes of capitalism and its inevitable environmental consequences.  

Such policy is timely considering the country’s strong push towards becoming a newly industrialized country (NIC).  Previously, sustainable development was not incorporated as a national policy.  Hence, succeeding administrations borrowed heavily to build the infrastructures needed to industrialize and many private industries were only focused on profit.  Such disregard for the environmental impact of their activities and over exploitation of raw materials brought about irreparable damage to the environment.  As a consequence, the country’s once rich ecosystem has been damaged and its natural resources depleted.  

In PA 21, all sectors are well represented to ensure genuine multi-sectoral agreements.  Here, NGOs and POs can actively influence decision-making in government particularly upholding civil society’s concept of sustainable development.  It also strengthens the efforts of Local Government Units and Local Development Council in the conceptualization, management and implementation of sustainable development policies in their respective local jurisdictions.

Consequently, the principle of encompassing sustainable development under PA 21 was upheld by the succeeding administration of Former President Joseph Estrada.  He issued Memorandum Order 47, which directs all local government units to localize PA21 through sustainable integrated area development (SIAD).


To make PA21 and sustainable development a reality, a SIAD approach takes nature as a starting point. This is conveyed by the principle of biographic equity. Upon these various biogeographical regions, people establish communities and engage in community-based resource management and other forms of community-based sustainable development initiatives. Local people organize themselves as an expression of local activism. They ideally collaborate with local government units, who provide the local link between national and local policies and programs. In their efforts at area-based development, civil society, government, and business interact with each other and try to harmonize and integrate the various dimensions of development.  In Philippine perspective sustainable development is a multi-dimensional concept involving seven dimensions: cultural, political, economic, human, social, spiritual, and ecological. If they succeed, then their development efforts are deemed sustainable.

IV. The Local Experience 


The province of Bohol, of which I have served as a public official for the past 12 years, is greatly involved in both PA 21 and SIAD.  In fact, different programs were undertaken to realize these policies, to wit: 

· The adoption and implementation of the Environmental Management System (EMS) in the Provincial Government of Bohol in 1999.




It is significant for environmentally oriented industries to note that the EMS of Bohol follows world-accepted standards.

The 4 year preparation led to the awarding of the ISO 14001 Final Certificate from TUV Germany in 2002.      

· Creation of the Bohol Environmental Code in 1997


It is a legislative codification of all ordinances and enactments of the Sangguniang Panlalawigan of Bohol regarding the environment.  A first for the whole country, it now serves as a precedent for other Local Government Units. 


Through effective legislation, environmental safeguards are set up to maximize the remaining resources and to protect the environment from exhaustive use. 

· Creation and institutionalization of the Bohol Environment Management Office 1998

Established based on the mandate of the Bohol Environmental Code of 1997, the office is seen as a bold step towards bolstering its advocacy on the environmental aspect of sustainable government.

It is tasked to facilitate, integrate, coach and harmonize all activities as regards to environmental protection, conservation and management

Its projects include coastal, mineral, upland and watershed resource management, ecological solid waste management and pollution control.  

· Conduct of the Bohol Environmental Summit in 1997


The summit brings together the different sectors of society to discuss and bring about a plan of action for the province’s environment. 

· Conduct of the Bohol Coastal Law Enforcement Summit in 2000

Over 600 stakeholders of the coastal environment, including mayors, vice mayors, Sangguniang Bayan members, barangay captains, fisherfolk and their representatives, Fisheries and Aquatic Ressource Management Councils (FARMC), fish wardens, Philippine National Police (PNP) station heads, national government agencies, and non-government organizations attended the various summit workshops.  

Being an island province surrounded by diverse marine resources, coastal management holds a significant point in the hierarchy of environmental priorities.  

· Creation of the three district-wide Coastal Law Enforcement Councils (CLEC) in 2000

CLEC is a task force organized in the three districts of Bohol in response to the call for unified enforcement of fishery laws in the province in its drive against illegal fishing. 

One major role of the CLEC is operationalizing and managing the coastal law enforcement activities as among the components of effective coastal resource management within the district. Further, CLEC will do researches, analyze and suggest solutions, and plan, monitor and evaluate the law enforcement activities.

Each CLEC comprises a FARMC chairperson, representatives of fish wardens, the PNP, the provincial prosecutor, mayors, vice mayor, town councils and the Provincial Board, PNP Maritime Group 703, civil society and the Bohol Environment Management Office.

· Agricultural Production Development Program in Trinidad, Bohol



Utilizing an integrated community based resource management program, the municipality of Trinidad successfully launched and managed its comprehensive agricultural programs.  For such initiative, it was a recipient of the Gawad Galing Pook Award, a prestigious award for Local Governance and best practices.  Today, it is replicated in other municipalities.     


As to biomass application in the Philippines,  in Hidden Valley, Alaminos, Pangasinan, Philippines, a factory produces 5 tons of biomass charcoals-brownish charcoal; 1,000 tons agro waste can produce 500 tons,  we need 2,000 tons for the boilers using wood.  The same product can be used for making hollow blocks and pillars for residential house construction.  Another by product is inside this charcoal which is used disinfectant for refrigerators  

V.  Issues and Problems

 In the implementation of sustainable development policies, conflicting points and issues eventually arises.  First, considering its all encompassing coverage from government to civil society to industries, disagreements inevitably crops up.  Such relates to their diverse opinions and to the varying degrees of commitment to sustainable development.   

Second, such structure also makes decision making a time consuming process. The multi sectoral and multi level approach of discussion prior to approval sometimes acts as red tape and deterrent for investment and development.  There has been expressions of frustration as to the amount of time devoted for discussions compared to that allocated for actual projects. 

Third, since it is the government which generally initiates such SD undertaking, the change in leadership and administration greatly affects the continued implementation of SD policies.  Either out of political indifference for the past administration or the absence of proper SD background, new leadership would sometimes spell – back to the bottom, so to speak. Unless LGUs have established a saving mechanism for such situation, all SD policies already for implementation or still on its early stages would be decimated unconscientiously.

Fourth, also lack the ability to comprehend the more technical, economic, and scientific aspects of sustainable development. The different sustainable development paradigms to which government and civil society subscribe affect the manner by which they operationalize the concept and determine the strategies to attain sustainable development.  Hence, it is vital that government and civil society agree on a common framework.


Fifth, the multiplicity of national laws and the absence of strict implementation of environmental laws and SD policies.  It has been a common observation among NGOs that there are more than enough national laws to cover all aspects of the environment and SD.  But the government’s laid back attitude and the lack of enforcement officers to secure compliance makes it an easy target for violators.  Although efforts have been made to solve this matter particularly in the local governments, still many areas are yet unguarded and unsecured. 


Sixth, the weak educational campaign on SD especially for the larger mass based populations pose a serious threat to the success of the programs. Without a clear understanding on the serious implications of environmental malpractices on our country’s future, many people will continue to pollute water, land and air, destroy forests and seas, over fish, and cut trees just to place food on their tables and to satisfy their grumbling stomachs today. 
There seems to be a growing apathy of the people and their submissive attitude that it is the government’s duty alone to do the clean up and advocacy. 
If we don’t get overwhelming support and understanding of the people, all SD efforts are futile. 

VI. Case Study: 
Biomass Utilization - Green Productivity (GP) 




Implementation in the Province of Bohol, Philippines
Renewable biomass energy occupies an important position and plays a decisive role in the present world energy structure. According to statistics, one seventh of the total world energy consumption is from biomass. Renewable energy (RE) has been considered to respond to the need for a convenient, environment-friendly and cheap alternative energy source in the far-flung areas and small islands in the Philippines. Increasing the use of biomass can decrease a nation’s dependence on foreign oil, improve rural economies, add value to the farm, improve the environment, increase sustainability, and create energy security for local communities and the nation. In many instances, farmers burn the biomass after harvest to make their fields ready for the next land preparation. What we have here is a technology which will benefit the environment by decreasing deforestation and green house gas emissions. 

However, in spite of the perceived importance and advantages of RE technologies, the adoption of these technologies, specifically biomass energy technologies (BETs), has not been widespread because of several barriers that hinder the growth of BETs in the country. This study aims to analyze the policies pertaining to and the barriers to the propagation of BETs in Bohol, a province in the Visayas region of the Philippines, and to devise suitable policy measures to overcome these barriers. 

Objectives for this project include:

· Identification of biomass resource potential for specific areas within the province of Bohol, Philippines

· Assessment of biomass conversion technologies.

· Information provided to key stakeholders and the public.

The above objectives are being achieved through several tasks. First, biomass resources will be identified from each of the agriculture and farm area in the municipalities of the province of Bohol designated by the Department of Agriculture (DA) and the Department of Environment and Natural Resources (DENR). Second, these resources are compared and ranked based on various factors that affect economics, utilization, and environmental impact. The results of the analysis will set priorities for resource utilization and development. Third, these resources are linked to potential cost-effective technologies. Fourth, advanced power systems that utilize biomass will be developed (gasifiers, fuel cells, ultrasupercritical boilers). And last, outreach activities including education, workshops, and conferences will be conducted to disseminate information to the public.

STATUS OF BIOMASS ENERGY TECHNOLOGIES IN THE PHILIPPINES

From the entry of BETs in the country to 1992, about 28,000 BET units were installed, and from 1992 to 1997, another 7,281 units were installed. No successful installations however, has been reported in the province of Bohol. Applications of the installed biomass energy systems are dominated by ovens/kilns/furnaces and biomass dryers. The trend shows the growing number of biomass energy systems in the country even though these systems were funded mostly by the government and were not really commercial in nature. The contribution of BET in the energy mix may not be that large and the number of units installed is still low but there is already a considerable number of benefiting families or individuals.

The abundance of biomass resources in the country has resulted in the emergence of several biomass energy conversion technologies developed in the past and adopted under local conditions. Biomass resources can be utilized using technologies to produce heat, mechanical power and electricity. These technologies are: direct combustion; gasification; biogas; and alcohol production technology.

Direct Combustion

A number of direct combustion systems are in the stage of commercial operation. Some applications of this technology demonstrate the generation of electrical and heat energy of several kilowatt capacities from agricultural residues such as rice-hull from the mill, cogeneration using coconut shell, bagasse in sugar mills, kiln-drying of lumber, tobacco-curing, bakeries and other industries. 

Gasification

Gasifiers were actively promoted in the early 80s by GEMCOR, a government-owned corporation. Gasifiers were coupled to dual-fuel diesel engines and used primarily for rice-milling and irrigation. The low acceptability of the technology was due to some technical problems such as gas-cleaning, lack of consumer acceptance and lower petroleum prices. Still, gasification technology is considered a viable energy conversion technology.

Biogas

Biogas technology in the Philippines is already in the stage of commercial operation. Several hundred biogas units of various sizes exist in most parts the country. However, problems pertaining to qualified manpower for operation, technical know-how and locally available servicing facilities have hampered the continuous growth of the system, especially for small-scale operations.

Alcohol production technology

The Philippines has conducted a rigorous program in the past to produce alcohol to blend with petroleum products to be used as fuel in engines. The most important of these alcohol-fuel blends are the following: Alcogas, a blend of 10 % to 15 % anhydrous alcohol (approximately 100 % alcohol) and 85-90 % gasoline; Al-gas -- a blend of up to 40 % anhydrous alcohol (95 % alcohol, 5 % water) and 60 % gasoline plus an additive; and Alco-diesel. In terms of conversion systems or equipment used by the sector, almost 92 % of the usage of alcohol was in boilers. The sugar industry consumed the most (about 73 % of its boilers used alcohol, followed by boilers using wood and other agricultural residues). Other conversion systems used in the industrial sector are furnaces, kilns, ovens, cookstoves, grills and biogas.
INSTITUTIONAL FRAMEWORK FOR ENERGY DEVELOPMENT

Republic Act No. 7638, otherwise known as the Department of Energy Act of 1992, provides the policy of the state to ensure a continuous, adequate, and economic supply of energy for the purpose of achieving self-reliance in the country’s energy requirements. The Department of Energy (DOE) is mandated under this Republic Act to coordinate, supervise, control and prepare an integrated plan for all efforts, programs, projects and activities of the government relative to energy exploration, development and utilization. 

DOE through its Non-Conventional Energy Division strengthens its Renewable Energy Program of accelerating the promotion and commercialization of RE technologies in coordination with other energy-related agencies including Napocor (National Power Corporation), Philippine National Oil Company-Energy Research and Development Center (PNOC-ERDC), National Electrification Administration (NEA), and Department of Science and Technology (DOST) and its attached agencies. Two regional offices, namely Visayas Field Office and Davao Field Office, provide technical support to DOE in implementing its various programs in the different parts of Visayas and Mindanao, respectively.

Taking the lead in the promotion and commercialization of RE technologies at local level (regional and provincial) are the Affiliated Non-conventional Energy Centers (ANECs). They draw financial support from DOE to carry out their task of bringing the RE technologies to local level. They basically provide technical support to DOE’s rural clientele by creating the necessary policy framework for greater private sector participation.

The RE Program draws support from various private sector organizations working in the promotion and commercialization of RE technologies. They are Renewable Energy Association of the Philippines (REAP), Philippine Solar Energy Society (PSES), Biomass Energy Association of the Philippines (BEAP), Wind Energy Association of the Philippines (WEAP) and Decentralized Energy Systems Project (DES). 

REVIEW OF POLICIES ON BIOMASS ENERGY TECHNOLOGIES

Recognizing the contribution of the renewable energy technologies in the country’s energy sector, the Philippine government has formulated several policies and programs to hasten the growth and development of RE technologies. 

Policy statements on RE under the Philippine Energy Plan, 1999-2008

Pursuant to Republic Act No. 7638, the DOE is tasked with the formulation of the Philippine Energy Plan (PEP) which contains the Philippines’ current energy policies and strategies. The main programs listed in the plan includes programs on Energy Efficiency and New Renewable Energy (NRE) including Biomass. 

Executive Order (EO) No. 215 Allowing the Private Sector to Generate Electricity

This order amended Presidential Decree No. 40 and provides that private corporations, cooperatives or similar associations are allowed to construct and operate generating plants. 

Republic Act No. 8435, Agriculture and Fisheries Modernization Act (AFMA) of 1997 

Pursuant to Republic Act No. 8435, all enterprises engaged in agriculture and fisheries shall for five years after the law enters into effect, be exempted from the payment of tariff and duties for the importation of agriculture and fisheries inputs, equipment and machinery including renewable energy systems. Alternative energy sources, particularly biomass energy, are being targeted as a possible source for agricultural production and processing. Incentives from tariffs and duties on biomass energy systems have not been tried but players from the NRE sector feel that this may encounter the same difficulty with the Bureau of Customs.

Presidential Decree (PD) No. 1068 accelerating research, development and utilization of non-conventional energy resources 

PD No. 1068 vests the powers and functions in connection therewith in the energy development board and allows any person, natural or judicial, who will directly participate in the national program to accelerate research, development and utilization of non-conventional energy resources to avail himself/herself of incentives. This provides exemption from payment of duties and compensating tax on the imported machinery and equipment, and spare parts and all materials required in the establishment and construction of non-conventional energy facilities or equipment, subject to the conditions that the said items are not manufactured locally. Both DOE and the Tariff Commission agree that despite the existence of PD 1068, there are still instances in which tariff rates differ for the same NRE system or unit.

RESOURCE CATEGORIZATION AND QUANTIFICATION

The biomass resources are categorized and selected based on adequate quantities for

commercialization, reliability of supply, and availability of resource in all municipalities. The biomass resources finalized for the detailed analysis are furnished below:

1) Mill waste is the waste generated in primary and secondary processing of forest wood products. The mill waste (coarse and fine) typically consists of chips, trimmings, shavings, sawdust, bark chips, veneer chippings, cores, and pulp screenings etc.

2) Animal manure is defined as the collectible dry manure from beef and dairy cattle, swine, goat, and poultry.

3) Crop residue consists of collectible residues from the fields after accounting for the quantities required for the prevention of soil erosion due to wind and water. 

4) Agricultural processing waste comprises the waste generated during the processing of raw agricultural commodities (RAC). Food-processing residues includes pits, shells, and hulls, orchard and vineyard removals, orchard and vineyard pruning, field straws and stalks.

5) Forest waste consists of logging residues and other removable material left after carrying out silviculture operations and site conversions. Logging residue comprises unused portions of trees, cut or killed by logging and left in the woods. Other removable materials are the unutilized volume of trees cut or killed during logging operations. Although it is difficult to predict and avoid unexpected forest fires due to adverse climate, every effort should be made to minimize prescribed fires so that the corresponding woody biomass can be utilized for power generation. 

EVALUATION AND SELECTION OF BIOMASS RESOURCES

The methodology considers the following three major criteria for the evaluation and selection of biomass resources:

· Economics

· Utilization

· Environmental impact

The three major criterions can, in turn, have subvariables that affect the commercialization of individual biomass resource. Assigning weights and ratings to the subvariables essentially develops the quantitative tool, henceforth called "Competitive Resource Profile” (CRP). The subvariables can include quantity, cost/ton, air pollution, combustion constraints, etc., as described in the following steps.

Quantity

The available quantity of a given resource plays a vital role in the initial feasibility as well as subsequent operations of biomass power project. The main reasons for the failure of a majority of biomass projects can be either interruption in the fuel supply (assured at the time of planning stage) or changes in the fuel quality. 

Cost/ton delivered

The second subvariable (under the major criterion of Economics) is the cost per ton of fuel delivered at the plant site. The cost per ton delivered can sometimes include the processing expenses in addition to transportation cost. 

Government support

Potential biomass power projects can now avail several tax credits and subsidized financing issued by the government.

Technical feasibility

A biomass-fired oven using coconut shell as fuel was used in baking “pandesal,” a type of bread, in Laguna, Philippines. The oven showed a high thermal efficiency and compared to an LPG-fired oven, the biomass oven is more durable, portable, and cheap and offers a lower payback period. The biomass oven has also performed well in the emission tests and has passed the environmental standards set by the DENR. Other possible applications of the biomass oven could be on the dehydration of fruits and vegetables for food preservation. It is to be noted with caution that the technical feasibility is different from the suitability of a given technology for a given biomass resource.

Combustion constraints

Few of the biomass resources like crop residue and agricultural process waste can pose difficult challenges during the combustion process. For example, the combustion of crop residues can result in alkali slagging (the buildup of glasslike agglomerate on the boiler surfaces when inert alkalies fail to aggregate as particulates). The combustion constraints impose high operating and maintenance expenditures, as the cleaning of heat-transfer surfaces becomes more frequent. On the other hand, the combustion of wood residues is a relatively well-proven process with few constraints.

Air pollution

There are number of areas in which biomass energy use provides significant environmental services in addition to the environmental benefits of fossil fuel reduction. These include a significant reduction in greenhouse gas emissions. Also, by using biomass as fuel, the bioenergy projects prevent open burning of agricultural and forest residues and mitigate forest fires. However, if adequate care is not taken in fuel conditioning and combustor designs, then the biomass power projects can be equally harmful in polluting the environment. For example, the nitrogen content of agricultural based biomass is higher than that of wood wastes, thus requiring a more expensive NOx abatement system.

Water pollution

The issue of water pollution is not significant both in forest-based and some agricultural-based residues. But while animal manure is considered a biomass resource, the effects of groundwater and sewage pollution need to be considered.

Ash disposal

The combustion of certain biomass resources can result in the generation of ash, which is high in alkaline materials like potassium, sodium, calcium, and magnesium. The conventional method of ash disposal, like landfilling, can affect not only the land usage but also the environment because of the corrosive nature of the ash constituents.

Biomass Density

Approaches for estimating biomass density include stem volume, stand table, historic and geographic information system (GIS) approaches.  It was recognized that Biomass Expansion Factor (BEF) and average diameter are the key factors in the conversion of volume and stand table data, respectively, to biomass density.  Biomass estimates using stand table approach are midway between those estimates resulting from ecological and volume approaches.  GIS approach permits spatial extrapolation of the local data estimate biomass density changes as affected by climate, topography, soil, population pressure, and land-use.

EVALUATION AND SELECTION OF CONVERSION TECHNOLOGIES FOR POWER GENERATION AND/OR HEAT PRODUCTION

The conversion technology occupies the second most important role—next only to the biomass source type (that includes quantity and cost/ton)—in the success of a biomass power project. It can be seen that the criteria for technology selection are interrelated to biomass resource type. The process of evaluation and selection of a conversion technology considers the following factors:

Fuel Flexibility

The critical driving factor for the commercialization of any technology is its ability to accept a variety of biomass fuels with varying degrees of moisture content and particle size. Many current technologies are either successful or tend only to be identified with one specific biomass resource. This greatly affects plant performance if the promise of assured fuel supply (of specific category) is not met in the future. Within a broad fuel subcategory, the technology selected should be able to accept a multitude of subfuels without adversely affecting conversion efficiency, operating and maintenance (O&M) costs, emissions levels, and reliability. For example, bubbling and circulating fluidized-bed combustion have proven successful in direct firing of many agricultural, municipal, and forest-based biomass resources. Currently, the circulating fluidized-bed combustion (CFBC) technology can burn biomass resources like orchard pruning, pomace, shells, stalks, pits, straws (all agricultural waste), wood waste, bark (all forest-based waste), RDF, and sludge (municipal waste). CFBC can handle fuels with moisture content varying from 15% to 60%.

Economics

The economics of selecting a technology, usually expressed in cost/installed kilowatt, can encompass several aspects of process scheme in addition to the core cost of conversion equipment like either boiler/furnace/reactor/ gasifier/digester (chemical energy to heat energy) or diesel engines/steam turbines/gas turbines/Stirling engines (heat energy to electrical energy). This can include the costs of fuel receipt, fuel blending and preparation, fuel storage handling, pollution control equipment, waste disposal, civil, structural, electrical, and piping. Depending on the nature and degree of maturity of the technology being selected, the installed cost can vary.

Maturity of Technology

The maturity of the technology indicates the limitations/constraints currently experienced by the technology while evolving toward full commercialization. The constraints can be either technical or economic in nature. Some of the technical barriers would be low conversion efficiency, inability to fire more difficult or alternate fuels, corrosion/deposition of heat-transfer surfaces due to high alkali/chlorine content or higher degree of maintenance in downstream reciprocating/rotating equipment because of impure gases, etc. The economic parameters—direct fallout of technical barriers—can range from high initial plant cost to high O&M cost, and, finally resulting in high generation cost. The proven or fully commercialized technologies are ranked toward the top end of the maturity scale, with few or no barriers. For example, Rankine cycle-based conversion options like cofiring and/or direct combustion are considered as off-the-shelf technologies. On the other hand, some Brayton cycle-based biomass conversion options utilizing combustion turbines are still in the R&D phase.

NATIONAL-LEVEL EFFORTS TO IDENTIFY BARRIERS
In spite of government initiatives and policy support, commercialization of biomass energy technologies has not really taken off due to barriers faced by the industry. Several efforts have been made both by the government and the private sector to identify the barriers to the commercialization of renewable energy technologies. These barriers apply to biomass energy technologies in particular as well as to other renewable energy technologies. The Development Bank of the Philippines, through financing a number of RE projects, identified many problems during the implementation of RE projects. The problems related to this project included lack of competence in management and accounting systems; lack of local knowledge for maintenance and repair of the system; inability to procure parts for replacement within the area or nearest urban centre; lack of awareness of the load management side on the part of the beneficiaries; leniency in implementing rules and regulations of the project; inferior quality of locally purchased components; and lack of understanding of the terms and conditions of the loan on the part of the key officers. Besides, there was a difficulty in collection of tariff, as the beneficiaries were not accessible, especially in the rainy season.

Barriers to the commercialization of biomass energy technologies
There exists a misconception that biomass energy sources are not as reliable as conventional energy sources. Moreover, despite their wide promotion, their contribution is still low because of barriers of different kinds that need to be addressed. 

The barriers are categorized into five different types: market and finance-related barriers, technological barriers, information dissemination-related barriers, policy barriers and institutional barriers. 

Market- and finance-related barriers 

Underdeveloped RE industry: The market for RE products remains relatively small and large sales volumes cannot be sustained to support overhead production costs. This is because local production is more expensive than importation. Imported products still dominate the market be-cause of negligible local manufacturing capability. Moreover, existing local products are not of the best standards. A significant number of RE systems become non-operational because of marketing of poor quality products, which deter potential investors and consumers. 

High capital costs: High capital costs associated with RE technologies despite their low operating costs are a major barrier to investors to venture into RE projects and for end-users to afford RE technologies, especially when there are no attractive financing schemes. 

Limited access to finance: Financial institutions claim that they give preferential status to RE projects. However, only a few projects obtain finance, because RE financing is usually subsumed under the institutions’ energy program. Hence, they have to compete with conventional energy projects.

Poor project preparation capability: Although limited access to finance is a problem, one cannot put all the blame on financial institutions. Some reports show that worth-while projects fail to get financial assistance because of poor project preparation. Local capabilities for preparing technical and economic studies are inadequate.

Lack of energy pricing and regulatory policy: Lack of energy pricing and regulatory policy or even start-up subsidies on RE sources for baseline market development lead to low market penetration of RE technologies. The prices of RE products are too high for Filipino consumers in rural areas, where the majority of the RE technologies are being promoted.

Lack of adequate knowledge of market conditions: Because of the government’s policy of encouraging only large-scale RE projects, agencies appraising projects recognize only grid-based power connections as the acceptable market. RE providers and suppliers have focused on delivering the technology rather than satisfying the needs of the clients, especially for accessible and affordable energy. The absence of reliable data to illustrate the potential of RE technologies and reports of failure in the implementation of some projects magnify the poor public impression of such technologies.

Diluted government efforts: Most RE technologies are still in their infancy; only a few are ready for commercialization. Instead of focusing on identification of markets and applications of these commercially ready technologies, efforts have been devoted to the promotion of the whole range of RE technologies, leading to the dilution of available resources for the development and promotion of RE technologies.

Technological barriers

Lack of local competence: Because of the sophistication of RE technologies, local technicians and end-users are still largely unfamiliar with them, specifically with regard to after-sales servicing and maintenance.

Lack of product standards: There is a wide proliferation of substandard RE products in the market due to inadequate monitoring by the government agencies concerned. This lowers the market acceptability of RE technologies. Locally purchased components of some RE systems are also of inferior quality.

Reliance on imported RE products and parts: The market for renewable energy is underdeveloped and thus makes the local production of RE products or components an unattractive investment opportunity. Almost all components of RE technologies remain imported. Local manufacturing capability is negligible. Significant efforts at developing the local market will be needed before local manufacturing can be pursued.

Information dissemination-related barriers 

Weak information networking: The absence of reliable data to illustrate the potential of RE systems has resulted in weak information dissemination and management. Moreover, instead of promoting RE products by both the government and private companies, promotion is delegated to the government alone. Private companies become mere suppliers of products whenever viable projects have already been developed. As a result, most RE projects have become government-led and can hardly aim at the goals of more aggressive private entities. The RE market therefore remains weak and of minimal penetration. 

Limited public awareness of RE technologies: Documentation of the success stories of pilot RE projects can be used as promotional tools of these technologies. However, viable project models to showcase the sustainability of the technologies are difficult to come by. This has led to the general public having limited awareness of viable technologies.

Policy barriers

Biased existing policies and paradigms: Existing policies and paradigms are biased in favor of conventional energy technologies. The following are aspects of the resulting bias.

· Rules and regulations on accreditation of independent power producers (IPPs) follow a conventional energy paradigm resulting in provisions that are not applicable to RE technologies. 
· RE projects are framed in terms of power generation requirements, even when non-power uses account for a larger share of energy consumption in the country. The government policy on large-scale facilities negates the benefits of small-scale applications, which are considerably more effective in remote and depressed areas. 
· Pricing policies do not consider environmental effects, facilitating the continued use of some conventional energy sources despite huge environmental costs.
· The requirement for RE projects to maintain the 60:40 (local:foreign) ownership ratio serves as an obstacle to new investments since local companies do not have sufficient capital to venture on RE projects on medium-to large-scale bases.
· RE sources are generally perceived to be more expensive than conventional energy sources, although there are actually areas where the former may be more appropriate and competitive than the latter.
Absence of a comprehensive development plan: While there is an overall national energy plan, a comprehensive development plan incorporating the strategic vision and action programs for RE sources has not yet been formulated. Concerned agencies in the RE sector remain unclear on what their potential contributions and roles might be.

Laxity in implementing environmental laws: Government institutions concerned do not have enough capability to conduct environmental impact assessment. People’s lack of cognizance of the importance of environmental audits results in poor appreciation of RE technologies as a more convenient, environment-friendly energy substitute in both the rural and urban areas. 

Insufficient government incentives: RE commercialization requires extensive government support to provide a better environment for market diffusion. However, the RE sector receives insufficient support from the government for its commercialization, thus hindering the private sector from investing in RE projects. Incentives given to energy projects under the Board of Investments (BOI) rules are based on the power producer model and do not directly apply to RE projects. Suppliers of imported RE products may be entitled to incentives in the form of tax credits if they are being used to produce power. However, small RE projects not connected to the grid will not qualify for such incentives. Manufacturers may likewise receive incentives for engineering or fabrication but not specifically for the RE sector.

Institutional barriers

Lack of participation and coordination among concerned agencies and organizations: In the absence of a comprehensive development plan for the RE sector, various agencies involved remain unfamiliar with their roles in the development and promotion of RE technologies. Current approaches to energy planning and program implementation do not encourage participation of civic and professional organizations, non-governmental organizations (NGOs) and people’s organizations, while these organizations, given their wide-reaching networks, could contribute significantly to information dissemination. At the moment, no database on technology sources and service providers is available. Thus, potential investors and end-users are not properly informed of the benefits they can obtain from the use of RE technologies.

ISSUES RAISED

Some key features should be recognized when considering the use of biomass fuels for power generation. First, biomass is a very distributed resource and often expensive to transport. Second, biomass left unused causes damage. We continue to have greater problems with concentrated feeding operations relative to swine, cattle, and poultry. Animal manure left unused results in odor problems and potential leaching into groundwater. Wood continuously decomposes into greenhouse gases, and various dead stands of trees become fire hazards. MSW (municipal solid waste) continues to require greater landfill space, and waste incinerators can be difficult to permit. Third, converting biomass creates its own set of technical challenges.

Projects have failed because of fuel-handling difficulties. Biomass can contain high amounts of silica or potassium that can create fouling and slagging problems in combustion units. MSW or RDF (refuse-derived fuel) may present operational difficulties because of the inconsistency in heating value. It is important to recognize these challenges and address the issues prior to proceeding with small power projects.

OPTIONS DISCUSSED

The biomass energy resource has many advantages such as vaster resource capacity, lower price, less sulphur composition, less ash content and the feature of renewability. On the other hand, it also has some unfavorable aspects such as higher water content, lower unit thermal output, large volume, decentralized resource and unsuitability for collection, storage and transportation. But these disadvantages can be overcomed. As long as suitable measures are adopted, taking into account local conditions, using available science and technology, selecting a reasonable technical program, adopting advanced techniques, developing new energy conversion methods and paying attention to the energy utilization efficiency and economy of biological system, then biomass resources can be used efficiently. As an energy source, biomass benefits to alleviate the contradictions between increasing demand and declining sources of conventional energy. The utilization of biomass also can improve the polluted and worsening environment. Thus, more and more attention is being paid to it day by day. 

In order to overcome the barriers to the commercialization of BETs, the following policy measures are proposed: development of appropriate financing packages; information on available BETs and financing packages; development of local competence; development of market awareness and acceptance; technology assessment and technical capability-building; formulation and enforcement of quality standards; information and education campaign; revision of rules and regulations on project accreditation requirements; and development of appropriate fiscal incentives. Moreover, an integrated approach on the part of the government is required. The government needs to foster the active participation of the private sector, especially in the development and implementation of BET projects. It needs to formulate and implement policies and programs supporting the market of BET products to attract the private sector. A well-developed market is the key to long-term sustainability, as it encourages private entities to venture on commercially viable projects.

FINAL SELECTION OF OPTIONS

The sector with considerable potential for biomass implementation in the municipalities of Bohol will be identified. Implementation of biomass projects in the chosen energy sector through:

· Market research;

· Information dissemination;

· Event organization for key players in energy sector;

· Establishment of fuel production best practice demonstration projects;

· Development of a reliable fuel supply chain.

Biomass sectors will be examined to ascertain which had considerable potential for development. An annual study tour to regions with advanced and successful energy renewable technology and an active participation in conferences will be done to increase awareness amongst key players in the energy sector and to facilitate technology transfer and exchange of ideas. 

Policy measures to overcome the barriers

In order to overcome the barriers to the commercialization of RE technologies, the following measures are proposed:

· Development of appropriate financing packages 

· Information on available RE technologies and financing packages

· Development of local competence

· Development of market awareness and acceptance

· Technology assessment and technical capability building

· Formulation and enforcement of quality standards

· Information and education campaign

· Revision of rules and regulations on accreditation requirements

· Development of appropriate fiscal incentives

Effective implementation of these proposed measures is critical to encourage private sector investments and eventually ensure growth of the RE industry.

CONCLUSION

Developing countries are actively promoting technical measures helpful for sustainable agricultural development, such as adopting multiple-level utilization technology of matter, realizing "no-waste production", improving resource using efficiency and reaching good circulation of agricultural ecology. The renewing principle of matter circulation is used to make agricultural and by-products, residues and manure as nutrition composition of other animals and plants in order to raise multiple-stage converting efficiency of biomass energy resource. Propagation of BETs in the province of Bohol will augment the economy and mitigate the problem of green house gas emissions. Initial steps includes the identification of biomass resource potential for specific areas, assessment of biomass conversion technologies and information dissemination to both stakeholders and the public. 

Despite the wide promotion of BETs, commercialization is still low because of several barriers that hinder their growth. A review of the policies on RE also shows the bias against RE. In order to overcome the barriers to the adoption biomass energy technologies, an integrated approach by the government is required. The government needs to foster the active participation of the private sector, especially in the development and implementation of biomass energy projects. It needs to formulate and implement policies and programs supporting the market of biomass energy technologies to attract the private sector. A well-developed market is the key to long-term sustainability, as it encourages private entities to venture into commercially viable projects.

VII.  Finale

Sustainable development does not mean that we have to keep nature untouched. It does require, however, that each generation recognize its continuing responsibility to protect, properly utilize and preserve the earth’s natural resources and ecosystem for the benefit and enjoyment of the generations to come.  Progress should not come at the expense of destroying our naturally wholesome and life supporting Philippines environment.  Highly industrialized nations have experienced the perils of environmental degradation and before the Philippines lay its path for development, it must necessarily include in its system the environmental indicators and processes. 

Hopefully, the green productivity strategy will bring us a head start in successfully attaining higher level of productivity in serving the needs of the society while protecting the quality of the environment.   This is with specific application to Biomass application in the Philippines.
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Background on Biomass
Organic Matter/Wastes


· includes agricultural crops and residues, wood and wood residues, rice/sugarcane residues, municipal solid waste (MSW), animal manure and landfill gases

· carbohydrates [hydrates of carbon, Cn(H2O)n ]

With Open Air Burning:
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Appendix A 

List of Government Departments and Agencies in the

Philippine Council for Sustainable Development

· National Economic and Development Authority

· Department of Agrarian Reform

· Department of Agriculture

· Department of Budget and Management

· Department of Education

· Department of Energy

· Department of Environment and Natural Resources

· Department of Finance

· Department of Foreign Affairs

· Department of Health

· Department of the Interior and Local Government

· Department of National Defense

· Department of Public Works and Highways

· Department of Science and Technology 

· Department of Social Welfare and Development

· Department of Tourism

· Department of Trade and Industry 

· Department of Transport and Communications 

Appendix B

List of Government Departments and Agencies 

Concerned with the Programs on Sustainable Development

· Department of Environment and Natural Resources

· Department of Education

· Department of Agriculture

· Department of the Interior and Local Government 

· Department of Health

· Department of Trade and Industry 

· Department of Public Works and Highways

· Presidential Management Staff

· Laguna Lake Development Authority

· Metro Manila Authority

· Metropolitan Waterworks and Sewerage System

· National Economic Development Authority

· National Housing Authority

· National Irrigation Administration

· National Water Resources Board

· Philippine Chamber of Commerce and Industry

· Philippine Coast Guard

· Presidential Commission for the Urban Poor

· Philippine Information Agency

· Housing and Land Use Regulatory Board

· Housing and Urban Development Coordinating Council 

· Local Government Units headed by the Local Chief Executive and aided by the Local Development Council   
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The Green Productivity (GP) is a strategy for enhancing productivity and environmental performance for overall socio-economic development that leads to sustained improvement in the quality of human life. It is the combined application of appropriate productivity and environmental management tools, techniques and technologies that reduce the environmental impact of an organizational activities, products and services while enhancing profitability and competitive advantage.   

Just as human systems adopt agriculture and the use of fossil fuel as the first and second transitions which completely change the way global society operate, the third transition that humans must address is to operationalize sustainability.

Green Productivity is a team-based approach. It uses a powerful set of management tools, techniques and technologies to encourage innovation and a continuous cycle of productivity gains. This results into enterprises being more competitive, preservation of natural resources and a better quality of life.

GP leads to 

· Sustainable development

· Increased Profitability

· Improvement in health and safety

· Quality products

· Environmental protection

· Guarantee of regulatory Compliance

· Enhancement of company image

The following are the core priority areas for GP program.

a)
Greening the Supply Chain - Leveraging purchasing power in the private sector.

b)
Water Resource Management - Innovative approaches to use Earth's most precious resource.

c)
Energy Efficiency - Enhancing the use of resources to reduce costs and emissions

d)
Solid Waste Management - Reduction at source, treatment, and recycling

e)
GP-Integrated Community Development - Ultimately, for sustainable development and enhancement of quality of life for all!

Greening Supply Chains 

Under the green supply chain mechanism, the large assembly corporations will buy their components from SME suppliers within the supply chain with the purpose of enhanced competitiveness. In doing so, the big corporations should share their expertise and know-how with their suppliers and help them to produce more environment friendly components. Such partnerships will be beneficial to the partners as well as for the region in the long term.

Energy Efficiency 

Implementation of energy efficiency projects can directly benefit any organization by enhanced productivity, thus leading to direct monetary benefits. This also results in the environmental benefits namely reduction in greenhouse gases (GHG) emissions. 

GP is now widely recognized as an effective way of addressing material resource productivity. For the overall objectives of resource conservation, environmental preservation, competitive advantage and sustainable development, energy efficiency (EE) must become an integral part of a systems approach. GP and EE are two complementary avenues, which, if integrated, offer synergistic benefits that will lead to both environmental and economic benefits. 

Water Resource Management 

Water is the basis of human life as it is the most important resource for economic activity. Of the global environmental problems faced by mankind today, water resource management (WRM) issues stand out as the most urgent and important. The lack of water resources may significantly affect productivity and even the quality of products and eventually the bottom line of businesses. Therefore, good WRM at both the national and industry level is important to help sustain a healthy economy. 

Assured availability of water is regarded as a driving force for sustainable development including environmental integrity.

The United Nations indicated that "Water is likely to become a growing source of tension and fierce competition between nations if the present trend continues. UN has further indicated that at present, 18% of the world population is without safe drinking water. If the present trend continues, 40% to 67% of the world population will be without safe drinking water by 2015 and 2025, respectively. 

Solid Waste Management  

Rapid urbanization is one of the major environmental problems faced by many APO member countries. It has been widely observed that the rate of urbanization is very high due to the migration of rural populations to big cities, which places severe stress on the infrastructure and urban resources. Currently, the environmental conditions in newly urbanized areas in many developing countries in the world are poor and deteriorating. This declining situation has confronted policymakers and urban managers with the need to address urban decay and to seek ways to contribute to the sustainability of cities in such regions. 

Providing adequate infrastructure and urban services is a major challenge for the concerned authorities.

GP-Integrated Community Development (ICD)

While the Asian region has experienced impressive growth in the past decades, still the rural population living in extreme poverty characterizes the region. A number of development programs have been implemented in the past; however the results are far from satisfactory. Recently, it is increasingly recognized that the issues of rural community development are very closely linked with environmental protection.

The primary objective of the GP program is to integrate productivity improvement with environmental concerns.

GREEN PRODUCTIVITY IN PAKISTAN

Existing GP Program in Pakistan

In order to address the environmental concerns at policy, planning and development level the Government of Pakistan constituted a high level inter-ministerial and multi-stakeholders committee by the name of Pakistan Environment Protection Council (PEPC) under the chairmanship of the President of Pakistan in 1993. During the last decade, Pakistan has made good progress in institutional strengthening and capacity building of policy and planning institutions, environmental awareness and the promulgation of environmental legislation. National Environment Quality Standards (NEQS) and Environmental Tribunals were established in this behalf.

Since July 2002, all refineries in the country are supplying lead free petrol and promoting clean fuels including CNG. The progress on rehabilitation and improvement of biophysical environment and enforcement of environmental legislation was however not up to the mark.

A National Environment Action Plan (NEAP) for improving the state of environment in Pakistan was therefore approved by the PEPC. The major objectives of NEAP are to achieve a healthy environment and sustainable livelihood by improving the quality of air, water and land with the cooperation of civil society and  it has been made mandatory for all public sector development projects.

To implement NEAP, the Government of Pakistan signed a NEAP Support Program (NEAP-SP) with the UNDP in October 2001. Under NEAP-SP, the Ministry of Environment is planning to undertake projects in the following six sub-sectors over the next five years:

1. Policy coordination and environmental governance:

2. Pollution control;

3. Ecosystems management and natural resources conversation;

4. Dry land management, water conversation and renewable energy resources;

5. Dry land management and water conservation;

6. Grassroots initiatives.

To implement NEAP-SP, various institutional arrangements were made during the fiscal year 2002-03, which included the constitution of the Program Steering Committee (PCS), establishment of the Programme Management and Implementation Unit (PMIU) as well as constitution of various Sub-Programme Implementation Committees (SPICs) etc. To achieve the objectives of the NEAP, the representatives of non-governmental sector, civil society organizations, and environmental advocacy groups are included in SPICs.

Pakistan has revived its commitments during the World Summit on Sustainable Development (WSSD: August 26 to September 4, 2002). Main areas on which the country assessment report for WSSD focused were: the protection of atmosphere; integrated approach to the planning and management of land resources; combating deforestation and drought; sustainable mountain development; promoting sustainable agriculture; conservation of biological diversity; environmentally sound management of biotechnology and protection of the oceans. NEAP can be one of the means to implement the WSSD commitments.

MAJOR ISSUES/ PROBLEMS FACED IN GP IMPLEMENTATION

The major issues being faced in green productivity implementation in the context of air, water and land are described below:

Air

In Pakistan, air pollution levels in most populated cities are among the highest in the world and continuously rising, creating severe health issues. The level of smoke particles and dust are generally twice the world average and more than five times as high as in industrial countries and in Latin America. The main sources of dirty air are emissions from automobiles and industry. The average compound growth of vehicles in Pakistan is about 12% per annum. According to one estimate in the last two decades the total number of vehicles shows an overall increase of 500% (WSSD country Assessment Report, MOE 2002).

Motorcycles and rickshaws, due to their two-stroke engines, are the most inefficient in burning fuel and they contribute most emissions. The rickshaws have only tripled in number while the motorcycles and scooters have gone up more than seven fold in the last two decades. The improved design of new car engines and conversion of 300,000 vehicles to CNG, pollution load in many urban areas has started declining.

The other important contributor of air pollution is the combustion of coal. Coal is consumed in three ways i.e. for power production, in brick-kilns and for domestic heating requirements. Recently coal consumption has been reduced as it is replaced by natural gas that could be used in a sustainable manner and the focus is now to explore renewable energy resources. The consumption of coal in the power sector and for domestic purposes has been reduced considerably during the last four years. However, its consumption in cement plants has increased due to the conversion to coal based energy.

Another important source of environmental pollution is runoffs from chemical insecticides, fertilizers and solid wastes generated in urban and rural areas.  According to Ministry of Environment 47,920 tones of waste are generated daily, of which only 53.6 percent is collected while the rest lies around. Even the waste collection system and dumping sites are inadequate.

Pakistan Medical Association estimates that the growth in the traffic and dirty fuels has had an adverse impact on environment. For instance Sulphur in diesel and furnace oil is 1 percent and 3 percent as compared to 0.05-0.5 and 0.5 – 1.0 percent for other countries of the region, respectively. Accordingly, the Ministry of Petroleum and Natural Resources has planned to reduce the content of Sulphur in diesel to at least 0.5% initially.

As mentioned in WHO guidelines, the amount of Sulphur dioxide (SO2), Carbon monoxide (CO) and Nitrogen oxides  (N O) in the atmosphere are well below danger levels. However the particular matter in the atmosphere is well above safety levels across all the major industrial cities in the Punjab. Table # 1 shows the rapid pace of increase in air emissions over two decades between 1977-78 and 1997-98 across the major commodity producing sectors. The average increase in Sulphur dioxide (SO2) across all the sectors was twenty-three fold over these two decades. Similarly, Nitrogen oxides (NO) increased twenty-five fold in the power sector and carbon dioxide (CO2) increased an average of four fold across all the sectors.

Table 1

Estimated Air Pollutants from various economic sectors

1977-78 to 1997-98

	Sectors
	CO2
	SO2
	NO
	CO2
	SO2
	NO

	
	1977-78
	1997-98

	Industry 

Transport

Power

Domestic

Agriculture

Commercial
	12308

7068

3640

16601

845

1726
	19

52

4

5

5

11
	N.A

N.A

3

N.A

N.A

N.A
	53429

189887

53062

39098

6368

4261
	982

105

996

40

40

25
	N.A

N.A

76

N.A

N.A

N.A


Source: Sustainable Development Policy Institute

CO2 = Carbon dioxide

SO2 = Sulphur dioxide

NO = Nitrogen Oxides

Water

The status of clean and clear water is not in a good condition in many areas of Pakistan.

The ratio of water usage to availability is greater than 40 percent, which shows that Pakistan exceeds the threshold of “high water-stress” conditions. The National Environmental Quality Standards (NEQS) are used as reference point to measure the quality of water in Pakistan. On most counts i.e. temperature, Ph content, total dissolved solids and biological Oxygen demand, the water is safe. While in the context of total suspended solids (TSS), the counts are much above the NEQS across the board and for chemical oxygen demand they are above the NEQS for the Ravi and Hadyara Drain near the city of Lahore. The presence of faecal coliform in the water should be zero in the drinking water, but as per estimates its presence is millions of times greater than acceptable levels.

Three main sources that are responsible to pollute water are: bacteria, organic liquids and solids from domestic sewage, toxic metals, organic, acidic and other polluting industrial discharges; and agro-chemical pollution in the form of fertilizers and pesticides run-off from agricultural lands. The irrigation wastage and the remains of crop, a chemical feed into surface water, also seeps into sub-soil water, thus contaminate drinking water.  Another issue of deteriorating the quality of ground water is the growing amount of salts in it.

A study conducted by the Sindh Environmental Protection Agency (SEPA) points out that the industrial pollution levels are higher for major industries in Pakistan, including chemical, tanneries, textile, sugar, fertilizer and oil and ghee. The effluents are way above than NEQS on all counts including Biological Oxygen Demand (BOD), Chemical Oxygen Demand (COD), Total Suspended Solids (TSS) and Total Dissolved Solids (TDS). Industrial pollution levels and National Environmental Quality Standards are detailed in Table 2.

Table # 2

Industrial Pollution Level

	
	BOD

(mg/I)
	COD

(mg/I)
	TSS

(MG/Tj)
	TDS

(mg/I)

	Chemicals

Tanneries

Textile

Sugar

Fertilizer

Oil and ghee
	1400-9800

800-1680

800-8500

100-1100

400-610

460-1470
	2300-18640

1020-2367

1610-16500

200-1896

860-1650

1260-3280


	950

298

1900

2850

9720

576
	38000

9104

9680

17300

-

15462



	NEQS
	80
	150
	150
	3500


Source: Sustainable Development Policy Institute

BOD =
Biological Oxygen Demand

COD =
Chemical Oxygen Demand

TSS =
Total Suspended Solids

TDS =
Total Dissolved Solids

Land

In Pakistan due to environmental degradation, loss of soil fertility, biodiversity and reduction in land productivity desertification is on the increase. Pakistan comprises 79.61 million hectare (ha) of land, of which 59.45 million hectare has been surveyed. Of the total reported areas, approximately 22.15 million (ha) is the total cropped area and 24.36 million (ha) is not available for cultivation, while 9.15 million (ha) is cultivable waste. The cropped area registered about 19 percent increase from 1980-81 to 1997-98 i.e. about one percent each year, while it decreased from 23.04 million hectares in 1997-98to 22.15 million ha in 2001-2002. The recent trends indicate that Pakistan is approaching its physical limits, resulting in indiscriminate use of chemical fertilizers and pesticides to grow more out of already degrading land. The trend to sow the cultivable area more than once increased from 5.71 million hectare in 1990-91 to 6.71 million hectares in 2001-2002 indicating an increase of 17.5 percent.

Land degradation has different impact on different regions of Pakistan.  The supply of water for two major reservoirs i.e. Tarbela and Mangla Dams comes from Northern Mountains. But due to heavy soil erosion, these reservoirs are silting up, thus reducing the capacity of power generation and availability of irrigation water. Rain-fed lands are subject to heavy soil erosion, primarily due to improper land use by crop cultivation, livestock grazing and illegal removal of vegetation cover. Deserts have acute problem of shifting dunes and salinity. The irrigated areas are infected with twin menace of water logging and salinity.  In Balochistan province underground water is shrinking due to overexploitation of meager quantity of water for horticulture and crop cultivation. Reduction in fresh water flows, sewage and industrial pollution and overexploitation of other natural resources created environmental stress for the arid coastal strips and mangrove areas.

The area under forests has increased steadily since 1990-91 with little fluctuations, however the overall increase in the forest area in 2001-02 is higher by 10.1 percent over 1990-91 (Table # 3). Although Pakistan has limited area allocated for national parks with life sanctuaries or game reserves, while a rough percentage recommended by the experts is 12 percent. It has been pointed out in the report of Sustainable Development Policy Institute that Balochistan and NWFP provinces, which require more protection, have only 6 percent of their land protected, while Punjab province has 16 percent protection. For Pakistan, currently the real issue is not the amount of land demarcated as a protected area but the poor management of the areas already protected.

Table # 3

	Year
	Forest Area

(M1. hectares)
	 Increase/Decrease

%

	1990-91

1991-92

1992-93

1993-94

1994-95

1995-96

1996-97

1997-98

1998-99

1999-00

2000-01

2001-02
	3.46

3.47

3.48

3.45

3.60

3.61

3.58

3.60

3.60

3.78

3.77

3.81
	-

0.3

0.3

-0.9

4.3

0.3

-0.8

0.6

-

5.0

-0.3

1.1

	% Increase in 2001-02 over 1990-91
	10.1
	


Source: Ministry of Food, Agriculture and Livestock

NPO’s Initiation

To introduce and implement the concept of Green Productivity in Pakistan, the National Productivity Organization (NPO) has taken many initiatives to create awareness about the issues and importance of Green Productivity  to improve the quality of life.

Cleaner Production Center

The NPO has signed MoU with Cleaner Production Center (CPC) in order to introduce and implement the concept of Green Productivity in tanneries and sports goods industries mainly based at Kasur and Sialkot in Punjab Province. In this respect, extensive training programs will be launched in these two cities to create awareness among the industrial work force and highlight the issues related to Green Productivity. It will not only help in curtailing the high level of pollution but will also improve health, safety and environment.

Compliance to Standards

The NPO is also providing consultancy services on ISO14000 Environment Management System (EMS) issues to its role model companies, in the first phase, to make industries environment friendly and ensure compliance to national and  international standards.

Green Productivity in Villages

The NPO has planned to introduce the concept of Green Productivity at village level by launching a campaign through schools and technical institutions at villages. In this regard, about 350 villages have been identified across the country. The concept and importance of Green Productivity has been introduced to the villagers in line with the phased-out policy of the NPO. With such endeavors NPO intends to create a concept of “Ever Green Pakistan”.

Innovation Centers in Schools

In order to promote Green Productivity concept, the NPO has launched a massive campaign, utilizing the innovation centers established in schools through poster competitions, debates and talk shows using the potential of the young generation.

A Case Study

Kasur Tannery Pollution Control Project (KTPCP)

KTPCP is located in Kasur in an area of tannery clusters where more than 200 leather tanneries are operating. The average daily input of all tanneries in Kasur is estimated to be over 180 tons of wet salted weight, comprising some 8,000 hides (cattle, buffaloes), and between 12,000 and 15,000 skins (sheep and goats) per day. About 13,000 m3 of heavily polluted tannery wastewater is coming from these tannery clusters per day and are sent to the small river Rohi Nullah. Every year, an estimated amount of 4,000 tons of BOD affluents, 11,000 tons of COD affluents, 10,000 tons of suspended solids, 160 tons of chromium and 400 tons of sulphide are discharged to the environment. In order to reduce this high level of pollution, a common effluent treatment plant project was launched with the UNIDO/UNDP assistance.

This project has established an effluent treatment plant, chromium recovery plant, and solid waste disposal site and management system. The US$ 10 million cost-sharing project is designed to clean the most polluted town in the country and will serve as a model to be replicated for other tannery clusters in Pakistan. The partners in this project include the Provincial and Federal Governments, Export Promotion Bureau, Private sector, UNDP and UNIDO. The Project is also helping in introducing cleaner production technologies in the tanneries to improve health, safety and environment of tanneries. The operations and maintenance of KTPCP is presently in the process of being taken up by local authorities including the private sector; the plant operations are to be funded on a "polluter-pay" principle. The project is also addressing social dimensions in Kasur including child labour, health aspects and gender issues.

Summary and Conclusions

Green Productivity is a practical way to answer the challenge of sustainable development. It is cost effective, assures profitability and resource productivity. The main issues of GP in Pakistan are concerned with air pollution, water pollution, loss of soil fertility and water logging & salinity. The main problems in implementing sustainable development are poor condition of human resource development, industrial pollution, biodiversity and lack of attention for natural resource conservation.

There is a need of urgency for addressing these issues and problems because it contributes for reducing the current economic losses and inefficiencies, poverty and environmental security. Although the government is giving emphasis to policy coordination, environmental governance, pollution control, ecosystem management and natural resource governance but there is still a long way to go and a lot more is needed to be done in this respect.
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1. Background of the Sri Lanka

Sri Lanka, an island located in the Indian Ocean between 5 34’ and 9 52’ Northern Latitude and between 79 39’ and 81 53’ Eastern Longitude has a land area of 65,610 sq. km. Sri lanka ‘s maritime waters extend up to 489,00 sq.km. in accordance with the UN Convention of the Law of the Seas. The Exclusive Economic Zone of the country covers an area of 437,000 sq. km. The central mountainous region, which rises to an elevation of 2,524 meters, is the source of the country’s major rivers. The mean annual rainfall varies from below 1000mm in the semi-arid parts of the northwest and southeast of the island, to over 5000mm in the south-western slopes of the central hills. Widespread rainfall during the months of the October and exceeds 500mm in many areas. The mean annual temperature ranges from 26.0 Co to 28.0Co in the coastal areas below 150 m in elevation, and 15.0Co to 19.0Co in the hill country (above 1500 m). A wide range of agro-ecological regions is distributed across the country, contributing to a rich bio-diversity. Ecosystems range from rain forest to grass land, rivers, wetlands, fresh water bodies and coastal and marine ecosystems. The country boasts over 3,800 flowering plants of which 23% are endemic, and also inherits a rich faunal diversity with a large proportion of endemic species making Sri Lanka one of the 18 biodiversity hotspots in the world.

Sri Lanka’s population in the year 2003 was 19.25 million. The average annual economic growth rate declined to a negative growth of 1.3 percent for the year 2001from 5 percent in the past decade. GDP growth rate in 2003 was 5.9 %. Sri Lanka’s per capita income has increased from US$ 899 in 2000 to US$ 949 in 2003.                                                 

2. Sustainable Development

The Definition;



“Development that meets the needs of the present without compromising the ability of future generation to meet their own needs”

For more information on sustainable development please see Annexure I 

Sustainable development in Sri Lanka
The concept of sustainable development is not new to Sri Lanka, though the term itself has come into prominence only in the past two decades. Sri Lankans have had a long tradition of living in harmony with nature while harnessing natural resources to meet their needs. Rapidly expanding human numbers have placed new pressures on resources, infrastructure and civil society during this century. The challenge today is to achieve higher levels of economic development with minimum adverse impacts on the natural environment, cultural norms and society at large.
Sustainable development policy and practices in Sri Lanka
Environmental Policy in Sri Lanka has traditionally focused on government regulations aimed at controlling environmentally harmful activities. This is reflected in the National environmental Act (1980 and 1988), the Forest Ordinance (amended 1988), the Coast Conservation Act (1981) and the Mines and Mineral Act (1992) and other laws. More than 90 separated statutes have been enacted over the last 100 years that have some connection with environmental protection and natural resources management. Almost all of them follow a regulatory approach.

During the colonial period laws stressed nature protection and conservation enforced by the state. This tendency continued for many years after independence. 

The first pieces of legislation were passed by the British colonial government to assert authority and control over natural resources. The Crown Lands Encroachment Ordinance (1840) declared “all forests, waste, unoccupied or uncultivated lands shall be presumed to be the property of the Crown until the contrary thereof be provided”. Subsequently a number of conservation and protection oriented Acts were passed to mitigate the environmental damage this Act encouraged; they included the Forestry Ordinance (1907), Fauna and Flora Protection Ordinance (1937) and the Soil Conservation Act (1951).

The 1978 Constitution of Sri Lanka recognized that the “State shall protect, preserve and improve the environment for the benefit of the community”, and that “it is the duty of every person in Sri Lanka to protect nature and conserve its richness”. Subsequent legislation sought to put this important responsibility of the state into operation by focusing on environmental management rather than the earlier narrow emphasis on conservation and protection.

However, environmental management in the 1980s was still oriented towards regulation. Consultation and stakeholder participation were minimal. The pledge given in the 1978 Constitution to safeguard the environment was formally institutionalized with the enactments of the National Environmental Act no 47 of 1980. This Act established the Central Environmental Authority (CEA) in 1981 as the premier state agency responsible for the “formulation and implementation of policies and strategies for the protection and management of the environment in Sri Lanka”.   

Sri Lanka was also among the first few countries to recognize the objectives of the World Conservation Strategy (WCS) of 1980. An important recommendation of the WCS was that each country should prepare its own National Conservation Strategy (NCS) to guide the management and rational utilization of its natural resources in achieving the development objectives of the country. Work on the preparation of a NCS for Sri Lanka was initiated in 1982 and completed in 1988. It identified priority areas and a strategy to deal with the problems of environmental degradation in Sri Lanka. 

Several other pieces of environmental legislation were introduced in the 1980s. The Coast Conservation Act was passed in 1981 and amended in 1988. In 1984 the government decided at an administrative level to introduce compulsory Environmental Impact Assessment (EIA) procedures for all development projects. This was written into the National Environmental (Amendment) Act of 1988. The required supporting regulations were published in June 1993. Most of these Acts stress rigid enforcement and regulation by state agencies for environmental management.

For the details of the creation of a sustainable development policy frame work for Sri Lanka please see Annexure II

3. The extent of adoption of sustainable development policies in Sri Lanka 
Sri Lanka has taken significant steps for sustainable development

From the late 1980s to the mid 1990s, several environments related Acts were revised to focus on a more participatory approach to environmental management. The revisions in 1995 to the Fisheries Act envisaged setting up of fishery management committees, the 1988 revision to the Irrigation Ordinance mandated farmer  organizations, and the Forest Ordinance ' revision of 1988 contained provisions for participatory forestry.


The new generation of statutes seeks to move away from simple regulation to an effective management framework, which enables government officials to interact with community resource users and the private sector. The Mines and Minerals Act (1992) contains a number of innovative mechanisms for reducing pollution resulting from mining

A draft Forestry Bill has also been prepared. A draft Water Resources Bill is also under preparation for managing the available water resources. Amendments to the Coast conservation Act are under discussion. Still in Sri Lanka the environmental policies including sustainable environmental policies are implemented by number of organizations 


Agenda 21
After the Rio Summit in 1992, the government of Sri Lanka pursued a more focused and comprehensive policy towards sustainable development. Agenda 21 is being used as a reference by all development sectors in the government system as well as by the private sector and civil society. The triangular relationship between the economy, the society and the environment in the geo-political, biophysical, and socio-economic development process was brought into direct focus of the government, allowing for policy and legal environment to be created. A separate ministry was setup for the subject of Environment in 1990 and the Central Environmental Authority which was established in 1981 was strengthened for the effective enforcement of environment related laws and regulations in line with the Agenda 21.

Even prior to the Rio Declaration, Sri Lanka had been observing most of the Rio principles when developing national policy. Given all the economic hardship driven by poverty and the ethnic conflict, the country is now implementing all Rio principles to the best possible level including meeting all its international commitments. 

Millennium Development Goals

In September 2000 Sri Lanka, as one of the 191 United Nations Member States, committed itself to achieve a set of time-bound and measurable goals for combating poverty, hunger, disease, illiteracy, environmental degradation and discrimination against women. The goals have become known as the Millennium Development Goals. One of these goals is Ensure Environmental Sustainability The Presidential Secretariat is the implementing agency of this millennium development goals.

4. Institutions involved with sustainable development and existing GP practices
Following are the major organizations that are involving in the planning and implementation of the sustainable development policies in Sri Lanka. 

Ministry of Environment and Natural Resources 


Department of Forest


Central Environmental Authority


Department of Wildlife Conservation


Marine Pollution Prevention authority


Department of Forest

Ministry of Education

Ministry of women’s Empowerment and Social Welfare


Women’s Bureau of Sri Lanka

Ministry of Samurdhi and Poverty Alleviation


Samudhi Authority of Sri Lanka

Ministry of Indigenous Medicine

Ministry of Urban Development and Water Supply


Urban development authority


National water supply and drainage board

Ministry of Power and Energy


Ceylon Electricity Board


Energy conservation fund

Ministry of Agriculture, Livestock, Land and Irrigation 


Department of Agriculture


Department of Land Settlement

Department of Irrigation

Water Resource Board

Ministry of Fisheries and Aquatic Resources 


Department of Coast Conservation

Ministry of Labour Relations and Foreign Employment


National Productivity Secretariat

Ministry of Provincial Councils and Local Government


Local Government Authorities (Municipal Councils, Urban Councils and Town Councils (Pradeshiya Sabha))

Ministry of Industry, Tourism and Investment Promotion

Programmes of the National Productivity Secretariat for the promotion of green productivity.

· Conduct school awareness programmes.

· Planning and development of solid waste management strategies and practices with collaboration of the local government authorities.

· Conducting awareness programs for public and private sector and civil society.

For the examples for important biomass utilization practices of Sri Lanka please refer Annexure III.
5. Extend of Public Participation in Sustainable Development Policies and Practices 

Inadequate People's participation: Recent legislation and policy statements have often emphasized the need for greater community participation and dialogue between different stake-holders in order to reduce environmental conflicts. Achieving this objective however requires major shifts in attitude. Still the government agencies are not flexible enough, and not accommodative and willing to work with local communities, to ensure true public participation. The local communities and community organizations are not organized and properly institutionalized to solve the issues. Truly meaningful public participation will take place only when the multiple stake-holders are involved in the planning, implementing, monitoring and evaluation of a development activity with full transparency and accountability on the part of all parties. While such conditions are still rare in Sri Lanka, much can be gained by pursuing this objective.
NGOs and CBOs: 

· Most of the several hundred environmental NGOs and thousands of CBOs in island are active in raising environmental awareness among their constituencies.

Although they perform an extremely valuable role in civil society, most NGOs and CBOs are constrained by a lack of resources skills and some also lack innovation and vision to confront new challenges. 
But there are some significant examples can be drawn effective community participation through NGOs and CBOs (ex. Following development projects which affect to environment were stop by Upper Kotmale Power project, Thermal power plants, and Eppawala Phosphate (appetite) 

Currently prior to the commencement any development projects, public participation and comments are call by putting paper advertisement and public gazette notice. 

6. Major Issues and Problems in the implementation of sustainable development policy

There are several issues and problems of the implementation of sustainable development policies and practices in Sri 
Lanka.
 Duplication of functions:
A large number of government agencies are responsible for the quality of natural resources and the control of pollution. Some other government agencies have dual development and conservation mandates, which can sometimes lead to a conflict of interests if not carefully managed. 
For instance, a number of agencies share the responsibility for different aspects of water management. Water quality standards are determined by the Central Environmental Authority, but the responsibility for drinking water is with the National Water Supply and Drainage Board (NWSDB), but drainage generally comes under local authorities identified in the Urban Development Act and the Pradeshiya Sabha Act.

Poverty: Poverty in its many different manifestations represents one of the greatest dangers to the environment and human well being. The poor engage in environmentally damaging activities that include illicit gemming, sand and coral mining, encroachment of protected areas, and poaching to eke out a living. They lack alternative livelihoods or funds or skills to engage in alternative and less damaging activities. The poor are trapped in the vicious circle of debt and landlessness. 

Delegation of Power: According to the 13th amendment to the constitution, administration powers delegated to the provincial as well as local level.

The main environmental issue in the North Central Province is water scarcity, while flooding is a common problem in parts of the Sabaragamuwa and Western Provinces. The factors and processes that cause environmental problems are also distributed around the country. Several Provinces are developing their own industrial estates. This can create pollution problems in the future. A strong case therefore exists for devolving environmental management and regulatory functions to local institutions.
Land use planning: in urban and agricultural area is crucial for environmental management, but this will be effective only if it is supported by strong enforcement. Many of the land use planning failures often arise from political pressure on village land alienation programmes, and encroachment on state canal and railway reservations in urban areas.
Research and studies: In spite of an increasing number of environments related research projects, and a growing output of research findings and studies, several inadequacies remain. Many research studies are planned and carried out without adequate consultation with the end users and without a realistic assessment of the ground situation. The dissemination of research results is weak, and their commercial and policy applications rare. Links between university and industry are still weak, with most Sri Lankan industries still relying on foreign expertise and technology to meet their needs. There is a need to better plan and co-ordinate environmental research in Sri Lanka, a role that the Ministry of environment and natural resources has started playing. 
7. Case study of biomass utilization
Biomass Energy Utilization – Dendro Power Project
This project was prepared by Dr. Ray Wijewardana of University of Moratuwa with the help of the Minister of Power and Energy in 2003.

Dendro Power 

Sustainably Grown Fuel-wood (SGF) is non-fossil and a renewable resource. The Ministry of Science and Technology has conducted a feasibility study to determine the viability of establishing Short Rotation Coppice (SRC) plantations in degraded marginal lands in the dry zones in Sri Lanka. This study has identified the optimum parameters for the production of Sustainable Biomass in these locations. The study has revealed that around 20 tones of dry biomass per hectare per year could be sustainably grown in these lands. 

Dendro-power generation has now been experimented in Sri Lanka as well. Research and development in this sector is being conducted by the Bio Energy Association of Sri Lanka and the Ministry of Science and Technology with the assistance of private sector. A 35 KW (kilo watts) demonstration plant is situated at Sapugaskanda and plants with the capacities of 01 MW, one at Walapane on the initiative of Lanka Transformers Ltd. & Ceylon Tobacco Co. Ltd, which is now in the stage of ground breaking as stated and another at Hambantota which is owned by Lanka Bio Energies Ltd. have been planned to be established. 

Fuel-wood Farming

A plant known and used throughout the years by Sri Lankan villagers, hither to grown as fences encircling their household compounds, paddy fields or chenas, enriching the soil its nitrogen fixing capacities, Gliricidia has come up as one of the species suitable for dendro-power generation. Identified as a SRC (Short Rotation Coppicing) species, gliricidia has been found suitable for various agro-climatic zones of the country.

Other fuel-wood crops experimented include Leucena, Cassia and Acacia varieties. When farming a mix of species is encouraged for better growth of trees and for environment reasons.

When it comes to fuel-wood farming, the trees are planted at high density, at 1 to 2 meters distance between two plants. The plants allowed to grow, is lopped at about 4 to 5 feet. It is the profusion of branches, or coppice, which stem out from just below the level when ‘lopped’ that is used as fuel –wood. These branches are harvested at about one to two inches in diameter. While the main stem is used as fuel-wood rest of the green vegetation is used as fodder or mulch.

The lopped branches, handled as sugarcane are left on the ground for about a week to dry, then cut into pieces in a customary “Dara Mitiya” size and transported to the electricity generating site.

The first harvest of branches could begin after 1 year to 15 months of planting. Harvesting could be done every six months. But in Sri Lanka, a tropical country these fast growing trees could even be harvested 3-4 times a year. The annual production of 01 hectare is well over tones of dry-matter.

What Happen at the Dendro-Power Plant

The fuel wood about 1-2 inches in diameter purchased from the farmers is tipped into the loading hopper. There, the sticks are chopped into small pieces of about 3-6 inches each and into the furnace or gassifier.

There are two methods of electricity-generation using fuel-wood. While one uses steam the other method more suitable for small plants uses a combustible gas. In the first method, fuel wood is combusted in a boiler to raise steam at high temperature and pressure.

High-pressure steam is used to drive turbo alternators to produce electricity. This is very similar to traditional oil or coal fired systems and used all over the world for many years. In Sri Lanka, sugar industries use this technology to meet their power needs.

In the second method, wood is partially combusted to produce a combustible gas. This gas is cleaned and used as fuel to drive IC engines to produce electricity. It is a method similar to that of driving motor vehicles on liquid petroleum gas. 

Impacts  of the project (according to the project proposal)

The total extent of degraded land is estimated to be around 2 million hectares. The impact of converting this land into energy plantation is as follows:

· Sustainable production of adequate fuel-wood to support an annual installation of 100 to 200 MW of electricity generating plants, thereby saving foreign exchange in the range of US$ 300,000 per MW of fossil fuel based plants annually.

· Provide employment to 25,000 new farmer families on a year-by-year basis. These families would split their time between traditional farming activities, such as paddy cultivation, and harvesting and transporting fuel-wood. The expected monthly income from the fuel-wood production could be Rs. 7500 per family.

· Enhancement of national food production by inter-cropping the fuel-wood plots with food crops in the rainy season.

· At present shifting cultivation has resulted in degradation of nearly 2 million hectares of land while deforestation is estimated to be around 20,000 hectares. This could be arrested with the establishment SRC plantations.

Apart from those;


SRC plantations also produce foliage. This foliage could be used as cattle fodder along with rice straw. Dung from cattle could use to produce biogas. Effluent from biogas digesters could be used as organic fertilizer. At present we are importing 80% of our milk requirements, while destroying over a million tones of rice straw annually. We are also importing 0.5 million tones urea fertilizer. All this could be avoided by expanding our dairy industry and the introduction of biogas systems for energy and fertilizer. 

Present Status of this Dendro Power Projects
· Daily Power requirements of the country are 1600MW. 60% of this requirement is fulfilled by thermal power. About 39% is contributed by hydropower. Rest is supplied by other alternative power sources such as solar power, wind power and dendro power etc.

· When Consider the Dendro Power; a power plant at Chilaw added 1MW to national grid daily.

· 33 families of “Pokunuthenna” fulfill their energy requirement from 3.5kW power project at their vicinity.

· “Badalkumbura” at Moneragala 35kW power plant provide electricity to 100 families

· Apart from that a Private Organization (Haycab) uses this power plants for their various uses such heating boilers, melting cast iron etc.

When we consider the cost of energy unit production

	Fuel Type
	Unit cost of production (Rs.) for 1kW

	Diesel 
	11/=

	Coal
	8/=

	Dendro (Indian Machinery)
	10/=

	Dendro (European Machinery)
	7.50/=


Issues relating to Dendro Power projects
According to the project proposal, the Dendro power projects are very technically feasible, but this technology still at preliminary stages. Still this energy sector contributes to national grid only 1MW (almost 1%)

 Following issues can be categorized in this modern technology.

· Technology failures – this technology is new to local people, therefore most private sector investors afraid to invest for this technology. 

· European machineries are very efficient than Indian machineries. But the initial capital cost of these European machineries is very high.  

· Attitudes of the people – rural people don’t like to cultivate gliricidia as a income source. Because they are given social welfare benefits by government whatever they work or not. 

· Fuel-wood must have some sort of standards (size of pieces, humidity etc). Because of that reason it will not be purchased. Therefore farmers are discouraged.

· The maintenance cost is varying of these machineries.

· Initial capital cost also very high. 

· Farmers are discouraged because they are given very law price for their fuel-wood.

1kg of gliricidia = Rs.1/=  

Actions taken to popularize this technology
· Ministry of Power and Energy, together with Energy Conservation Fund form a national level committee to popular this technology.

· National level Action Plan for Dendro Power has almost developed and ready to finalize.

· Preliminary actions have taken to prepare 03 TV programmes regarding this technology.

· It is proposed to increase the purchasing price of the gliricidia ( it should be at least 2.50/=)
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Annexure I  - Sustainable Development
The term sustainable development was originally used in the report of the World Commission on Sustainable Development, in 1987. Building on this base, the concept of the sustainable development triangle, consisting of the key economic, social and environmental dimensions was first proposed by Sri Lanka at the 1992 Earth Summit in Rio de Janeiro and this approach has become widely accepted in the decade leading up to World Summit on Sustainable Development. Balanced consideration of these dimensions is vital, since each viewpoint corresponds to a domain (and System) that has its own distinct driving forces and objectives. The economy is geared towards improving human welfare, primarily through increase in the consumption of material goods and services. The environmental domain focuses on protection of the integrity and resilience of natural systems. The social domain emphasizes the fulfillment of individual and group aspirations, and the enrichment of human relationships. Pressing national problems like poverty and equity must be addressed with this tri-partite framework. Government, private sector and civil society constitute the three major segments of the nation, who play roles in the sustainable development process.  

Broadly speaking, sustainable development may be described as a process for improving the range of opportunities that will enable individual human beings and communities to achieve their aspirations and full potential over a sustained period of time, while maintaining the resilience of economic, social and environmental systems. The practical goal is an approach that will permit continuing improvements in the present quality of life at a lower intensity of resources use, thereby leaving behind for future generations an undiminished stock of productive assets (i.e; manufactured, natural and social capital) that will enhance opportunities for improving their quality of life. A stepwise approach towards the ultimate goal of sustainable development is both practical and prudent. We seek to make “development more sustainable” by addressing immediate national priorities like poverty, malnutrition, health and employment. This more modest approach recognizes that it is relatively easy to first identity the many obviously unsustainable activities in everyday life, and remedies them. Several broad principles are useful, in this respect.

First wastes ought to be generated at rates less than or equal to the assimilative capacity of the environment – for example, hazardous wastes that pollute our air, water bodies and land. Second, renewable resources like forests, especially if they are scarce, should be utilized at rates less than or equal to the natural rate of generation or replenishment. Third, the use of non-renewable resources such as minerals should be managed, keeping in mind the substitutability between these resources and technological efficiency. Finally, inter and intra-generational equity (especially poverty alleviation) pluralistic and consultative decision making, and enhanced social values, institutions and governance, are important additional priorities that should be considered. 
Annexure II
Creating a policy framework for sustainable development

The most recent environment related policy statements, including the earlier versions of the National Environmental Action Plan (NEAP), the Forestry Sector Master Plan and the Coastal Zone Management Plan, provided for some form of public consultation. Most of the environment related agencies, including the Central Environmental Authority, have advisory bodies that have both private sector and non governmental representatives. The Ministry of Forestry and Environment is in the process of setting up a Council for Sustainable Development where all the major interests will be represented.

A large number of environment related policy documents are now available Their effective implementation will however occur only if the agencies involved take ownership of the plans enunciated in and gain political support to implement them as high priority. The latest Forestry Sector Master plan, the latest Coastal Zone Management Plan, and the latest Urban Development Authority Master Plan for the Colombo Metropolitan Region all have a large focus on environmental issues.

A NEAP was prepared in 1988 through an extensive participatory process identified many corrective actions need to be taken by different government agencies. The actions recommended in the NEAP should ensure that the development process adopted by the country is environmentally sound throughout all its stages (namely planning, implementation and evaluation). In order to achieve this objective, environmental policy planners and regulators should anticipate potential problems, and guide the development process along an environmentally sound path.


The NEAP recommends following actions to promote policy initiatives

a. Formulate and implement policies necessary for environmental conservation and management of development programmes.

b. Promote policies to enhance community participation in natural resources and environmental management.

c. Encourage and promote private sector participation in environmental management through direct and indirect actions.

d. Review and revise policies and plans that impact on environmental quality such as trade policy, transportation policy, fuel pricing, agriculture and policy relating to the use

Annexure III
Examples for Important Biomass utilization practices of Sri Lanka
Agriculture sector

· Soil Conservation

It is a must to grow “Gautamala Grass” before planting tea plants and when they grown, the grass must cut and mix with soil. Subsidies are not given for cultivators if these practices were not followed. Also it is advised to cultivate legumes as a cover crop in rubber plantations.


SALT (Sloping Agriculture Land Technology) 

Cultivate according to “SALT” technology in slope land is promoted by Department of Agriculture and Ministry of Plantation Industries.

· Organic fertilizer
-Cultivation of Nitrogen fixing legumes in farm lands and when they grown,        

  spread them in the field.  Eg.  Sunhemp.

-Use straw (paddy straw)

  Spread straw as small heaps in the paddy fields and next season, spread the degraded straw to the soil at 1st plough.  This technique has promoted throughout the country by the Department of Agriculture.

-Use of charred rise husk

Controlled burning of rise husk and spread at sawing. Also this charred rice husk is used for dapog nurseries as well as a potting media. This technique has also promoted through the country.

-Cow dung and poultry manure are major organic fertilizer that is using hill    

  country vegetable farming.

-Compost –mainly use for floricultures and vegetable cultivations etc.

-Coir dust – use as a potting media for floriculture as well as hydrophonic 

 cultivations.


-Ash – use as a Potassium (k) source in vegetable plantations.

   - Integrated farming
– promotion by provincial Agricultural Ministries and           

         Provincial Animal Production and Health Department..

- Organic farming
- there is a trend of cultivating vegetable and fruits

   according to organic farming principles

Integrated Pest Management methods including the use of extracts of neem, garlic, tobacco etc. as traditional methods to control pests.

Animal Husbandry

· Pig farming – swill that is the waste food of the hotel industry and collected and provide as a feed for pigs.
· Poultry & Pig industry and Dairy Farming - Rice polish and rice bran is widely used as animal foods which is a by product of rice industry.

· Dairy farming & Buffalo farming
- urea treated rice straw is widely use as a cattle feed in dry seasons. 

· Backyard poultry - Indigenous varieties, get food from surrounding.

Energy 

· Biomass 

Biomass has been the main source of energy in Sri Lanka and continues to be so in the domestic sector. Biomass accounts for 55% of the primary energy consumed in SL of which 87.6% is used for the domestic sector and the balance 12.4% by industries.


Crop waste and fuel wood are the major sources of biomass fuel used for domestic purposes. Crop waste which consists about 28% of the total biomass.


Number of energy efficient cooking stoves have also been introduced and some of 

            them are very widely used in Sri Lanka.


                                             Energy Efficient Cooking Stoves

· Bio Gas

Bio gas was introduced to Sri Lanka about 40 yrs back but still it is not a popular source of energy.  But are some farms as well as some innovative farmers make bio gas as an energy source.

Industry

Uses of Biomass:

· Food and confectionary Industries

· Hotel Industry

· Paper manufacturing industry

· Bakery industry as fuel

· Pharmaceutical industry    -    parts of medicinal plants.

· Beauty culture                   -    extracts parts of medicinal plants.

· Aromatic products

Forestry

There was a project to provide ownership of the forest to the inhabitants.  They got benefits from the forest products in a sustainable manner.

· Agro forestry – Sinharaja Project.  Which marks an attitude about inhabitants that the ownership of the forest.  –non wood forest products (berries, honey, bamboo, rattan, etc)

· Resin tapping of Pinus plantations.

Indigenous medicine

· Wide ranges of medicinal plants are used in indigenous medicine.
9、 越南

Nguyen Thi Lan Huong – Vietnam


Green Productivity Approaches to Sustainable Development

(Focus on Challenges and Issues in Biomass Utilization)

1. Summary of current situation on Sustainable Development Program in Vietnam (AGENDA 21)









Vietnam agenda 21

Sustainable development is an inevitable tendency in the development process of human society. Thus, the agenda for each development period of the history has been worked out as a result of consensus and collective efforts of nations in the world. The both Earth Summits in Rio de Janeiro in 1992 and in  Johannesburg in 2002 discussed action programmes to implement sustainable development in the 21st century. It was strongly affirmed at these two Summits that: To achieve sustainable development, there should be an integration of three important elements - economic growth, social development and environmental protection. These are also the three pillars of development that are always combined and strengthened for each other. To achieve sustainable development as stated in the Resolution of the 9th

National Communist Party Congress and in accordance with the international commitments, on 17 August 2004, the Prime Minister adopted “The Strategic Orientation for Sustainable Development in Vietnam” (Vietnam Agenda 21).

The Strategic Orientation for Sustainable Development in Vietnam provides a framework strategy including major directions for ministries, sectors, localities as well as concerned organizations and individuals to

implement and cooperate to ensure the country's sustainable development in the 21st century.

Sustainable development during the past years

For 18 years of the renovation process, Vietnam has gained great achievements in socio-economic development and environment protection.

a. Economic development: Economic growth rate is high and relatively stable.

b. Social development: The state investment in social areas has been ever increasing, of which a special priority has been given to hunger elimination and poverty alleviation, employment creation, education and

training, vocational training, health care, prevention and fighting against social evils. The living standards of the people in both urban and rural areas have been visibly improved.

c. Utilization of natural resources and environment protection

The activities related to protecting environment, raising awareness of environment protection for individuals and organizations have been ever expanded and improved in quality, thus, resulting in more reinforced

environment management, more appropriate exploitation and more thrifty utilization of natural resources, better prevented and controlled environment pollution, degradation and environmental incidents, insiderably recovered and improved environment quality in some areas.

Remaining shortcomings

a. Awareness

The views on sustainable development have not yet clearly and consistently been expressed in the system of state policies and regulatory instruments. Planning and plans on socio-economic development and policies n environment protection have not yet been closely combined and reasonably integrated during the formulating process.

b. Economic perspective

Most of the investment has poured into the works serving the immediate benefits, little remained for regeneration of natural resources and environment protection. The economic growth has relied mainly on extensive development meanwhile the natural resources are limited and have been exploited to the ceiling of permitted limits. The development targets of the natural resources consuming industries are in conflict and have not yet appropriately been combined.

c. Social perspective

The increasing pressure of the population growth, ever serious shortage of jobs, high ratio of poor households are big obstacles to the sustainable development. The quality of the human resources is still low. The consumption pattern of the people relies on consuming extensive amount of materials and

energy, releasing much more waste and toxic substances. Some social evils such as drug addiction, prostitution, corruption have yet to be effectively prevented, threatening social stability.

d. Utilization of natural resources and environment protection

The arbitrary exploitation and wasteful utilization of natural resources, resulting in deteriorated environment and unbalanced eco-systems has been very common. The rapidly increasing urbanization rate has led to excessive exploitation of underground water sources, contamination of surface water sources, air pollution, and accumulation of solid waste. The regions which are plentiful in bio-diversity, forests, marine and coastal environments have yet to be properly protected and have been excessively exploiting.

Major objectives, views, principles and priority activities for the sustainable development in VN

Objectives

The overall targets in the strategy for socio-economic development in the period 2001-2010 are: “Bring the country out of the less developed state; Visibly improve the material, cultural and spiritual life of the people; form a firm foundation so that Vietnam basically become an industrialized country by the year 2020. Strengthen the human resource, scientific and technological capacity, infrastructure and economic potentials, national defense and security; basically establish socialist oriented market economic structure; improve the position of the country in the international arena”.

Main principles

- Human beings are the center of the sustainable development

- Economic development is the central task

- Protection and improvement of environment quality are to be considered as inseparable factor from the development process

- The development process must equally satisfy the needs of the current generations without causing obstacles for the life of future generations

- Science and technology is the foundation and momentum for the country’s industrialization, modernization, quick, strong and sustainable development

- The sustainable development is the cause of the whole party, authorities at all levels, the ministries, sectors and localities, agencies, businesses, social organizations, population communities and the whole people

- Establishment of independent and autonomous economy is tightly attached to the international economy integration on basis of self-initiatives.

- Social-economic development, environment protection should be closely combined with guarantee of national defense and security as well as social safety and order.

Priority areas

The Strategic Orientation for Sustainable Development specifies 19

priority areas 5 of which are in economic field, 5 in social and 9 in natural

resources and environment area.

- PRIORITY ECONOMIC AREAS FOR THE SUSTAINABLE DEVELOPMENT

1. Maintain rapid and sustainable economic growth rate

2. Transform production and consumption patterns towards environmentally friendly direction

3. Implement the “Clean industrialization” process

4. Agricultural and rural sustainable development

5. Sustainable development of regions and localities

- THE PRIORITY SOCIAL AREAS FOR THE SUSTAINABLE DEVELOPMENT

1. Great attempts should be made to eliminate hunger, alleviate poverty and speed up the implementation of social progress and equity

2. Continue to reduce population growth rate and create jobs for theworking force

3. Orientate the process of urbanization and population migration towards the sustainable development of urban areas, appropriate allocation of population and labour forces for each region

4. Improve education quality in order to raise intellectual level, professional skills and qualifications and match requests of the country’sdevelopment

5. Develop healthcare services in terms of quantity and quality,improve working conditions and living environment sanitation
PRIORITY AREAS IN UTILIZATION AND PROTECTION OF NATURAL RESOURCES AND POLLUTION MONITORING ESSENTIAL FOR THE SUSTAINABLE DEVELOPMENT

1. Prevention of land deterioration, effective and sustainable utilization of land resources

2. Water environment protection and sustainable utilization of water resources

3. Appropriate exploitation and thrifty and sustainable utilization of mineral resources

4. Protection of marine, coastal and island environments and promote marine resources

5. Forest protection and development

6. Air pollution reduction in industrial and urban areas

7. Solid waste and toxic waste management

8. Biodiversity conservation

9. Implement measures for mitigating climate change, limiting its negative impacts, preventing and controlling natural disasters
The key players in Sustainable development in Vietnam and its implementation arrangement.

Key players:

1. Ministry of Planning and Investment (MPI)

2. Ministry of Natural Resources and Environment (MONRE)

3. Ministry of Agriculture and Rural Development (MARD)

Implementation arrangement

1. Improve the leading role of the Government in the implementation Of sustainable development

1.1 Institutional development: The following three issues need addressing:

- Complete the system of legal documents on sustainable development.

- Operate sustainable development mechanism as a linkage of ministries,

sectors, and localities, incorporating environmental considerations into socioeconomic

issues when making development decisions.

- Establish organizations in charge of sustainable development.

1.2 Improve capacity for environmental management: Improve the

capacity of state management agencies at all levels in terms of environmental

management is one of the focal tasks in order to realize sustainable

development in Vietnam.

1.3 Apply financial tools for sustainable development

1.4 Establish sustainable development evaluation indicator system:

Progressively foster the development and application of a system of sustainable development evaluation indicators.

1.5 Public education and awareness raising of sustainable development

1.6 Formulate sectoral and local sustainable development strategic orientations

2. Involve the whole society’s participation in sustainable development

1. Overall advocacy: Sustainable development is the cause of all people.

2. Activities by main social groups for accelerating sustainable

development:

a. Women; b. Teenagers and young people; c. Farmers; d. Workers

and Trade Unions; e. Businessmen; g. Ethnic minorities groups; h.

Intellectuals and scientists

III. International cooperation for sustainable development

Priority activities to be implemented in international cooperation to

achieve sustainable development are: Continue to implement renovation

policies; involve individuals and international organizations in implementation

the Strategic Orientation for Sustainable Development in Vietnam; Enhance

international cooperation in the UN Committees on sustainable development…

2. Existing Green Productivity Program in Vietnam:

The key player in developing Green Productivity in Vietnam is Vietnam Productivity Center. The Center was established since 1997 under the Ministry of Science, Technology & Environment. The Green Productivity was introduced to Vietnam from 1998 through Asian Productivity Organization (APO). The famous GP project in Vietnam was known as Green Productivity for Integrated Community Development (GP-ICD). In addition, the VPC also implemeted some GP project for cement industry, of course, with the financial and technical support from APO, especially from Japanese expert. The Office for Environment & Community Development under VPC was established since 1998 and has been main responsible for GP Promotion and GP Project impplementation in Vietnam. Hereafter is summary of some successful GP Projects:

· With the support of Asian Productivity Organization, VPC has conducted Green Productivity for more 96 villages in 24 provinces of Vietnam. The GP options like small-scale Biogas plant construction, solid waste management, clean water program, energy saving, environment awareness etc for rural areas. The program has 3 phases and lasted untill 2003 with the strong encourage from the community and government.

· With the support of the Asian Productivity Organization, VPC is implementing Green Productivity (GP) Project at Hoang Thach and Sai Son cement companies. The main objectives of project is to assist these cement factories to improve their environmental condition through application of GP options, which contribute to CO2 reduction 

· VPC is counterpart of NEDO in the feasibility study on modernization of cement sector in suburban area of Ha Noi – Viet Nam with the GP approach.

Currently, the VPC is implementing 3 GP projects:

· With the support of Asian Productivity Organization (APO), VPC is implementing demonstration project on generating value from industry’s solid waste – an eco-business for Ha Noi city. The main purpose of the project is applying GP approach to solve the solid waste management problem in Hanoi with the focus on recycling the  organic waste from Food & Brevewy industry in Hanoi City.

· With the support of Asian Productivity Organization (APO), VPC is implementing project on development of a virtual Green Productivity Resource Centre for community development in Viet Nam. The web-based center is expected to meet the demand of the expandsion of the GP villages in Vietnam as well as sharing experiences and learning from other APO member countries.

· With the support of Asian Productivity Organization (APO), Energy Efficiency with GP approach in Saovang Rubber Comapany is the latest approved project and being implemented by Vietnam Productivity Center. GP options is being considered to improve the productivity of using energy in the factory and at the same time improve the environment performance of the factory.

The sumary of the GP Projects in Vietnam is in Attached file.

3 following issues can be considered as the most difficulties in implementing GP project in Vietnam:

· Environment awareness is still in low ranking.

· Innitial investment for GP option implementation that required big investment from the begining.

· Lacking of sufficient information on advance technology and creative management methods.

3. GP implementation with the Biomass Utilazation 

Located in the Sounth-East Asia, Vietnam is a dynamic country with stable rapid development. In the current years, the GDP is achieved at 5-7% per years. However, Vietnam is a agricultural country with 76% population living in the country sides, but only 25% of GDP from agriculture products. The speedly development of industries is leading to the sharply increasing demands of enegy use as gas, coal, hydro power and fuel. Through Vietnam is a country to export raw oil, but it has no refinery factory, so all fuel used for industries and living are imported fom others. In term of the fluctual status in exploit and refinery in the world, the continuous increasing of fuel prices may make Vietnam suffer in the difficulties. In additional, the electricity network has been counstructed to cover almost country, but there are some areas are out of network, and many areas are not supplied at 24/24 hour. The production cost of electricity is very high due to the costed imported diesel for power station. Using diesel for power stations is also to increas evironmental polution by discharing CO2  and SO2.  The exhausion of natural non-renewable energy resources as oil, gas, coal …. in Vietnam is more and more rapidly. 

Meanwhile, Vietnam has a lot of renewable energy resources from the agricultural production which can be provided for living. These biomasses have not been used and considered as a kind of waste or using inefficiency. Beside the wasting a source for living, they put pressure on environmental poluttion by the green house effect while buring at low temprature and wrong methods. 

The main biomasses in Vietnam are: 

· Rice husk

· Cashew nut shell

· baggade + top of sugar cane

· coconut cover

Gross Carolie Value (GCV) of those biomass quite good for development of utilization. 

	
	Biomass
	GCV Kcal/Kg

	
	Rice Husk
	3200

	
	Cashew nut shell
	2300

	
	Baggasse
	1900

	
	Coconut shell
	1800


Since Vietnam is agriculture country, so rice husk is the main source for renewable energy. The following pie shows the planted area in 2002 with total about 9170.2 thounsand Ha.
However, the current usage of Biomass including firewood, wastes from cultivation and livestock is not so efficient, mainly used for:

1. Household energy needs (cooking, heating water and domestic space heating) (90% of total

biomass)

2. Organic-fertilizer, bio-fertilizer (animal and farming residues, mud and bagasse from sugar

mills etc.) (2% )

3. For mushroom, fungi cultivation (straw, café husk) (0,5%)

About 7,5% are still not used

If we can use this resource effectively, Biomass energy plays an important role in the Country Energy balance (KTOE=103 x ton oil Equiv.):
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Total Energy consumption (source: Statistical Yearbook 1995, 1998 and 2001)




The largest part of Biomass energy is used for family energy needs in the rural areas where 75%

of population lives in but only 80% of which has access to grid power)

Biomass so far in rural areas has been used inefficiently in traditional stove (less 10% of

efficiency). From 1991 the first Biogas plant was developed in Vietnam, some 16,000 biogas

plants have been installed so far, which is opening new way for using agricultural residues to meet the home energy needs. Traditionally biomass (animal and human waste, food processing residues etc.) is used to fertilizing soil after being composted. This part takes estimatedly 2% of Biomass. In recent years, with rapid expanding of the sugar cane industry, the residues (cane leaves, mud and molasses) are used for organic-fertilizer. About 400 thousand tons organic-fertilizer are produced each year. Straw and different agricultural residues are used for mushroom and fungi cultivating in the Northern part where the weather conditions are very good for their development. About hundreds thousand tons of (edible and pharmaceutical) mushroom are produced each year. With the overnment plan of producing 1 million ton mushroom by year 2010, a large amount of biomass will be used for the purpose. 

In some cities (Hanoi, Hochiminh), intensifying areas of agriculture production (Cuu Long Delta in the South and Central Highland) large amount of biomass has not been used (5% of total

biomass). Food processing residues are dumped and straw, rice husk and cafe husk are burn out which causes the air pollution and land and water contamination.

Biomass utilizing potential

• Large amount of fuelwood and waste from timber industry are available every year resulted from the national Program of 5 mill. ha of reforestation and rapidly expanding timber industry (About 1.5 mill m3 are exploited and 1.5 mill. m3 timber are exported)

• About 7 mill. tons of bagasse and residues from 44 sugar mills around the country with the capacity of 83 thousand tons sugar cane per day

• About 5 mill. tons of residues (straw, rice and café husk) of the farming with capacity of more than 35 mill. tons rice and 0.8 mill tons cafe per year.
For the development goals, the demands of energy increase 4 times from 2000 to 2010 while the national plan for development rigid Electricity meets only half of it. So the potential for biomass energy development is quite big.

I

Problems of promoting Biomass utilization

Technical

• Lack of technologies and equipments for biomass production improvement, biomass material handling and biomass energy applications: biofuels, biopower, bio-products

• Lack of experience and experts to carried out different researches on technologies and equipment developments of biomass utilization

Social –economical

• Biomass resources are scatted around the country which causes difficulties for management,

collection and transportation (In the mountainous areas mainly fuelwood, in the Mekong delta and Song Hong Delta mainly agricultural residues)

• Biomass and biomass energy have not been commercial in Vietnam

• Lack of finance for advanced technologies of biomass Energy applications

• Bad habit of using biomass

• Lack of incentive policy for the utilization of the production from biomass (biofuel, biomass

energy)

• The biomass and biofuel energy development have not been paid as much as other social –

economical problems such as hunger-eradication and poverty-alleviation.
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Key Elements of sustainable development and Interlinkages
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