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公 務 出 國 報 告 摘 要 

1、 報告名稱：參加亞太糧肥中心「農糧政策國際研討會─亞洲小農制觀點之糧食安全」會議報告
2、 經費（元）：36,530元

3、 預算項目編號：農業管理01企劃管理0293國外旅費

4、 執行期間：98年8月24日至98年8月28日

5、 出國類別：參加國際研討會

6、 前往國家：韓國
7、 出國人員：

黃振德  行政院農業委員會企劃處簡任技正兼科長

8、 會議議程及研討主題摘要： 

一、
議程要點：

(一)會議名稱：「農糧政策國際研討會─亞洲小農制觀點之糧食安全」(International Seminar on Agricultural and Food Policy Refroms: Food Security from the Perspectives of Asian small-scale Farmers)。

(二)主協辦單位：亞太糧肥中心、韓國全國農協(the National Agricultural Cooperative Federation, NACF)、韓國農村振興局(the Rural Development Administration, RDA)。

(三)會議目的：研討亞洲小農制國家在全球化、氣候變遷及國際經貿情勢等情況下，如何促進農業生產，提升糧食自給及確保糧食安全。

(四)會議日期、地點及形式：98年8月24日至28日在韓國首爾，包括二天研討會及一天參訪韓國農村振興展覽館、韓國南陽農協 與韓國農協Surachuang(御廚)牌碾米廠(Rice Processing Comples, RPC)。

(五)與會國家及人員：共有我國、韓、日、泰、菲、印尼、越南等7國人員參加，我國部分除本會黃員進行我國本主題相關之國情報告(country paper)外，另邀請台灣大學農業經濟系吳榮杰教授提出專家報告(resource paper)。

二、會議結果：

(一)本次會議有4篇專家報告及7篇各國關於本主題之報告(詳如附件2)。

(二)由於各國的情況雖有共同點(如同樣為小農經濟國家、面臨同樣之國際環境及同樣重視糧食安全)，但各國自然農業條件、社會經濟條件及所面臨之農業與糧食問題仍有所不同，因此會議並未有做成結論，僅總結一些會議重要看法，要點如下：

1.摘述與會專家對2007年至2008年間國際糧食危機之觀察、形成原因及未來影響國際糧食供需之重要因素。

2.綜合各國糧食安全政策目標、策略與政策措施。

3.提出展望與專家建議：

(1)農業成長是其永續發展與扶貧的關建，各應致力於改善糧食生產以自給(或自恃)能力，並創造活力、永續及健康之農業。

(2)消除或儘量降低國際間農產品、農用品及農業技術之貿易障礙，以使全球糧食產能及效率極大化，亦有助於個別國家因應糧食安全衝擊。

(3)建立周密之社會保護制度，以減少窮人面對高糧價之風險及避免長期負面影響。

(4)確保小農能取得農業生產所必須之高品質種子、肥料、飼料、農業機械等投入及技術，以改進及提升生產效率。

(5)優先致力於促進農業投資的有效政策、法規制度及功能性市場基礎建設。

(6)採行有助於有效利用水土資源與環境、誘發長期投資及達到永續糧食安全之生產或消費政策。

(7)促進窮國快速經濟發展之消除糧食不安全之根源─貧窮。

三、主要政策建議

(一)積極參與國際糧食安全合作與提供開發中窮國糧食技術協助。

(二)學習韓國未來農業願景與圖像爭取全民支持。

(三)與韓國等合作研發可衡量及診斷糧食安全之指標。
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一、議程要點：

(一)會議名稱：「農糧政策國際研討會─亞洲小農制觀點之糧食安全」(International Seminar on Agricultural and Food Policy Refroms: Food Security from the Perspectives of Asian small-scale Farmers)。

(二)主協辦單位：亞太糧肥中心、韓國全國農協(the National Agricultural Cooperative Federation, NACF)、韓國農村振興局(the Rural Development Administration, RDA)。

(三)會議目的：研討亞洲小農制國家在全球化、氣候變遷及國際經貿情勢等情況下，如何促進農業生產，提升糧食自給及確保糧食安全。

(四)會議日期、地點及形式：98年8月24日至28日在韓國首爾，包括二天研討會及一天參訪韓國農村振興局展覽館、韓國南陽農協 與韓國農協Surachuang(御廚)牌碾米廠(Rice Processing Comples, RPC)。

(五)與會國家及人員：本次會議共有我國、韓國、日本、泰國、菲律賓、印尼、越南等7國人員參加，我國部分除農委會黃員進行我國本主題相關之國情報告(country paper)外，另邀請台灣大學農業經濟系吳榮杰教授提出專家報告(resource paper)。

(六)研討題綱：

1. 個別國家關於獲致穩定糧食生產及糧食自給之當前情況、課題、面臨問題、政策經驗、政府各種支持措施或公共投資、未來展望等。

2. 貿易自由化衝擊及主要農業投入價格上漲之下協助小農存活之政策建議及策略。

　二、會議結果：

(一)本次會議有4篇專家報告及7篇各國關於本主題之報告(詳如附件1)。專家報告重點分別為：

1. 引述OECD-FAO報告，近年國際糧食危機成因與長期糧價展望為雖有回跌仍屬高檔、
2. 探討以糧食自恃(self-reliance)取代糧食自給之觀念。

3. 氣候變遷使韓國可種稻期延長，50年後可能可一年二作，
4. 台、日、韓等國面臨糧食安全問題，卻又同時面臨農產貿易自由化及國內生產成本增加、農業勞動後繼無人等困境之現象。
(二)由於各國的情況雖有共同點(如同樣為小農經濟國家、面臨同樣之國際環境及同樣重視糧食安全)，但各國農業自然條件、社會經濟條件及所面臨之農業與糧食問題仍有所不同，因此會議並未有做成結論，僅總結一些會議重要看法(詳如附件2)，要點如下：

1.全球糧食安全現況與主要議題
(1) 2007年至2008年全球糧食一度高漲，形成全球性危機，不但在窮國也在己開發國家引發政治及經濟不穩定與社會不安。至2009年糧食價格雖明顯回跌，但許多國際組織及專家均認為未來國際糧食價格仍將高於過去十年平均水準。
(2) 2007年至2008年全球糧食價格高漲，其原因包括全球天候異常的頻率增高、災害加大，以及農業用地、用水及自然資源等明顯減少，全球農糧產品生產及庫存持續減少；生質能源作物競用農地；中國、印度、越南等新一波新興國家對糧食及高耗源糧食需求增加；石油及各種原物料價格上漲；國際游資炒作農糧商品等。
(3)長期造成糧食價格變動加劇之因素，包括氣候變遷；農業生產與貿易結構變動；已開發國家對農業之價格支持與補貼；高耗源糧食需求增加；農產品商品市場的投機炒作等。
2. 對農業與糧食政策的觀點

(1)依FAO定義，糧食安全指：全部人民任何時間能獲得充足、安全及具營養之食物以滿足活力及健康生活所需之飲食需求及食物效用。
(2)糧食安全目標要點：大部分低所得開發中國家重視糧食供應能力；大部分已開發國家進一步重視食品安全及農業永續性。

(3). 亞洲各國之糧食安全目標及政策，基本上反映各該國多元社經情勢，例如：
a. 低所得開發中國：透過糧食生產、分配及社會安全網等追求糧食自給；透過增加基礎建設、研發、訓練推廣等之投資，以提升小農之生產力。

b. 高所得糧食淨進口國：由於土地有限、農民高齡化及生產成本高，因此著重在農業投資與成長；植基於私有經濟、法規鬆綁、促進貿易、追求食品品質與安全、強調農業多功能性等。
(4) 因應糧食安全問題的政策措施：

a. 短期政策措施主要為緊急糧食協助、鼓勵小農生產、以本國優先為考量，調整糧食貿易管理及稅賦。
b. 長期政策措施主要為確保農業永續發展及糧食供應能力，透過鼓勵小農生產、增加社會保護制度、加強糧食安全管理制度、改善國際糧食市場，以及國際對發展生質燃料(不要影響糧食供應)的共識。
3. 展望與專家建議

(1)農業成長是其永續發展與扶貧的關建，各應致力於改善糧食生產以自給(或自恃)能力，並創造活力、永續及健康之農業。
(2)消除或儘量降低國際間農產品、農用品及農業技術之貿易障礙，以使全球糧食產能及效率極大化，亦有助於個別國家因應糧食安全衝擊。

(3)建立周密之社會保護制度，以減少窮人面對高糧價之風險及避免長期負面影響。

(4)確保小農能取得農業生產所必須之高品質種子、肥料、飼料、農業機械等投入及技術，以改進及提升生產效率。
(5)優先致力於促進農業投資的有效政策、法規制度及功能性市場基礎建設。

(6)採行有助於有效利用水土資源與環境、誘發長期投資及達到永續糧食安全之生產或消費政策。
(7)促進窮國快速經濟發展之消除糧食不安全之根源─貧窮。

三、參加心得與建議

(一)強化及強調我國農業政策之優越部分
由各國代表專業背景及其報告內容觀察，多數與會國家對於糧食安全仍著重在增加生產投入及技術改進(泰、印尼、菲、越等)，甚至是扶貧問題，即便日、韓早已提倡農業多功能性及食品安全，仍訂有提高糧食自給率之目標。相對上我國之農業與糧食政策之涵蓋面較廣，認為糧食安全不僅是生產的問題，而是要提升農業競爭力，而農業競爭力則是植基食品安全、永續環境等，我國關照層面似較廣，此部分為我國在未來可繼續強調之處。
(二)合作研發可衡量及診斷糧食安全之指標
我國吳榮杰教授主張糧食安全應由追求糧食自給改為糧食自恃，不約而同地，韓國學者正在研發一種比糧食自給率更能顯示糧食安全狀況並能診斷糧食政策不足之處的糧食安全指標。

其指標依1996年全球糧食高峰會對於糧食安全之定義所設計，包括實物足夠、經濟上負擔得起及有辦法享用，因此除了自給率外，並加權考量國民實際獲得之熱量及可穩定進口來源等，並將各個組成來原之風險亦考慮進去，這樣的新指標不僅可以較實際衡量各個單一糧食之安全水準，亦可將安全水準分解為消費能力、自給能力及進口來源穩定度等部分，以瞭解糧食安全可加強改進之處。
此種指標雖尚在研發階段,亦尚僅是雛形，但此構想頗具創意及可行性，我國似亦可請學者參與其研發,並引用來建立臺灣的糧食安全指標。

(三) 積極參與糧食安全之國際合作
我國報告中提到我國有意願與其他國家就糧食安全進行合作,亦願意提供開發中國家相關技術協助,越南代表對此感到興趣,特詢及此事,職告之台越有農越合作協定，若有合作構想可透過該平台提案。顯示開發中國家對於糧食安全合作議題有興趣，我國似可積極尋求合作機會，並作出貢獻，以增加我國糧食安全之國際合作管道。

(四)擘劃未來農業願景與圖像爭取全民支持
參訪韓國農村振興局(性質似乎相當於農業綜合研究院)的展覽館，發現韓國除了對過去及現在的農業發展經驗做了整理與保存，亦對未來的農業擬出清晰的願景與圖像，除了讓其農業部門人員及農業從業人員瞭解其努力目標外，相信對爭取其全國各界的支持一定也很有幫助，此一部分實值得我國學習借鏡。
其作法說明如下：

1.據悉韓國農村振興廳的農業宣傳館目前的展示方式係韓國農部現任部長指示陳列，其目的應是在爭取國會及全民對農業之支持。就如同早年韓國為發展寬頻網路而於國會對面設置寬頻應用展示館以爭取支持，而終於使得韓國成為全球寬頻網路普及率及傳輸速率最高的國家一樣。

 2.該宣傳館占二層樓，每層約有數百坪，內部大略依時序分為韓國農業史、韓國現代農業及韓國未來農業幾部分。

 3.該宣傳館異於一般展示館靜態陳列文物的方式，而是結合古物、史料、照片、模型、臘像、影片及3D立體動態實境等材料及媒體技術，使參觀者對於各時期農業活動及庶民飲食生活有身歷其境的鮮活感，顯然這其中除了農業專家外，尚有歷史學家、設計專家、資訊專家甚至行銷專家等參與規劃設計。

 4.陳列重點：

(1)韓國農業史部分包括新羅、高麗、朝鮮、大韓民國等四個時期。

(2)韓國現代農業展示韓國目前最引以為傲的農業技術、農業品種、複製動物技術及鴨稻生態農業等。

(3)韓國未來農業則將其幾個主要願景圖像化, 如研發世界最好的稻米品種、韓國食物國際化、生態市、最適韓國人飲食習慣的農業品種及產、製、銷、加工等。

 5.可以感受到該農業宣傳館有讓其農業人看了振奮、讓其政治人看了支持、讓其年輕人看了響往、讓其本國人看了驕傲、讓外國人看了稱羡之效果。

若國內亦擬設立農業宣傳館，則建議作法如下：

 1.指定一個本會主政單位(科研單位或機關)，並提一個國家型優先計畫，向國科會爭取科技計畫經費。

 2.組成一個包括農業專家、歷史學家、設計專家、資訊專家及行銷專家等之專案小組。

 3.選定一個適當地點(如苗改場農業教育展示館或國際土地政策研究中心)。

 4.由專案小組設計規劃，並用照片、模型、臘像、影片及3D立體動態實境等多媒體及超媒體技術呈現下列事項：

(1)台灣農業史：其材料可複製集中分散各地的展覽資源，如故宮、十三行、延平郡王祠、台大農業陳列館、苗改場農業教育展示館、土地改革陳列館、農業試驗所土壤陳列館、各地農會之農業展覽材料。

(2)國內各農業試驗改良場所目前的研究成果及國內農業重要發展成果。

(3)臺灣農業的發展願景(如農村再生、健康農業、卓越農業、樂活農業、世界級花卉島、世界熱帶及亞熱帶水果研發中心、亞太種畜種苗中心、無毒農業島等)及農業科技的強項(蘭花、觀賞魚、石斑魚、種畜種苗、分子農場等)之圖像。

 5.設置專業解說人員。

 6.主動邀請立法委員、各相關部會及農業人員等相關人士參觀，提供給國中小學教外教學參觀及開放民眾參觀。

 7.經常維護更新。
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Agricultural and Food Policy Reforms in Taiwan- Food Security Perspective

Chen-Te Huang

Abstract: 

Food security is an important issue concerned by all countries around the world.  There are many factors which may cause food insecurity including increasing demand, short of supply, trade condition, other countries’ food policy, lack of money, high food price and oil price, decelerating productivity, speculation, etc. The food self-sufficiency ratio of Taiwan is only 30.6% weighted by energy in 2007. Total agriculture imports and cereals have increased significantly due to the expansion of livestock and fishery industries and the improve living standard. The agriculture sector of Taiwan is facing many challenges, such as low level of food self-sufficiency, aging farmers, large acreage of set-aside farmlands, small scale of farming, soaring price of fertilizers, natural disasters accelerated by climate change, and rapid changes in world food economy. To cope with these challenges, the present agricultural policy is based on three guidelines: “Healthfulness, Efficiency, and Sustainability.” A program entitled “Turning Small Landlords into Large Tenants” was launched to make effective use of idle lands. Facing globalization and food crisis, Taiwan will secure the stable food supply through revitalization of its set-aside farmlands and international market, and provide technical assistance to developing countries, in particular for the staple food crops.
Key words: crop production, food security, food system, self-sufficiency ratio
1.
An Overview of the Agriculture and Food System in Taiwan
1.1.
Introduction
Food security has been always the most important issue all over the world. For example, in 2005-2006, in average some 16 per cent of the population in the Asia and Pacific region suffered from hunger and their food intake fell below the minimum dietary energy requirement set by the FAO. In 2007 and 2008, the figures of hunger were even higher due to the soaring food prices. (ESCAP, 2009) Unfortunately, this most important issue is also one of the most complicate issues. There are lots of factors that may cause food insecurity. The report of ESCAP elaborated the factors which lead to food insecurity including increasing demand, short of supply, trade condition, other countries’ food policy, lack of money, high food price and oil price, decelerating productivity, speculation, etc. 

Taiwan is a mountainous subtropical island-country with limited natural endowment. The country has one of the world's highest population densities with a population of more than 23 million and only a total area of 36,000 km2. In the very beginning of Taiwan’s economic development, agriculture played an indispensible role in providing sufficient food for domestic consumption and enough employment opportunities for the densely populated rural communities. Agriculture and food industry stood as the foundation of national economy and provided a livelihood for a broad base of farmers. (Chen & Han, 2000)
The agriculture sector of Taiwan is facing many challenges, such as low level of food self-sufficiency, aging farmers, large acreage of set-aside farmlands, small scale of farming, soaring price of fertilizers, natural disasters accelerated by climate change, and rapid changes in world food economy.
The share of agriculture in the GDP had accounted for 32.2% in 1952. Along with the rapid growth of other economic sectors, the share of agriculture in the economy has been declining.  In 2008, agriculture generated a mere 1.5% of gross domestic product (GDP), 1.5% of total exports, and 5.3% of total employment.  However, agriculture still plays an important role in terms of food security, rural development and nature conservation. (Chang, 2008)
To cope with the challenges, the present agricultural policy is based on three guidelines: “Healthfulness, Efficiency, and Sustainability.” Taiwan also has willingness to collaborate with other countries and provide technical assistance to developing countries for food security.
1.2.
The Supply and Demand of Food 

In Taiwan, the per capita food consumption in energy term was 2,821 kilocalories per day in 2007. This level of energy for all the population of 23 million was equivalent to 22,357,000 metric tons food supply and was composed by cereals 88 kg (including rice 47 kg), vegetables 103 kg, fruits 128 kg, meats 74 kg, milk 20 kg, eggs 17kg , sea-food 37 kg, and oil and fat 25 kg. It also showed that the consumption of rice was decreased, the consumption of meat and milk were increased. (Table 1) 

Among the food supply, the net import of food amounted to 12,142,000 metric tons while the domestic production was 10,930,000 metric tons. The food self-sufficiency ratio is only 30.6% weighted by energy (72.5% weighted by prices) in 2007, which is almost the lowest one among East Asia countries. (Table 2) The ratios varied among various categories of food. The ratios of fish & see food, vegetables, and fruits are pretty high while the ratios of cereals are quite low except rice which is the main staple in Taiwan. (Table 3) The total food supply disposed for feed was 5,267,000 metric tons; for manufacture, 2,463 metric tons; for gross food, 13,766,000 metric tons; and for seed and waste, 862,000 metric tons.
Table1. Per Capita Per Year Available for Consumption in Taiwan
Units: Kg.

	Category
	1989
	1990
	1995
	2000
	2005
	2006
	2007

	Cereals
	105.78
	102.48
	100.36
	92.48
	91.49
	89.72
	88.26

	Vegetables
	98.29
	93.33
	101.85
	115.40
	105.12
	112.05
	103.80

	Fruits
	135.70
	131.50
	137.47
	136.30
	123.31
	137.40
	128.39

	Meat
	61.34
	62.89
	72.75
	79.00
	77.12
	78.95
	74.38

	Eggs
	11.71
	12.13
	16.23
	19.22
	16.82
	17.11
	17.22

	Fish & sea food
	45.49
	47.48
	38.34
	40.22
	29.86
	28.54
	36.97

	Milk
	13.82
	14.92
	23.03
	23.59
	20.19
	20.95
	20.46

	Oils and fats
	21.94
	22.46
	26.02
	25.06
	26.26
	24.19
	25.23

	Wine & beer (Liter)
	34.42
	35.22
	39.22
	34.25
	22.98
	26.56
	25.43


Source: Food Supply and Utilization Year Book, 1989-2007, Council of Agriculture

Table 2. Average Food Self-sufficiency Ratios (Weighted by Energy)
Units: %
	Year
	Taiwan
	Japan
	South Korea

	1985
	n.a.
	43
	n.a.

	1990
	43.4
	48
	62.6

	1995
	37.5
	43
	50.6

	2000
	35.6
	40
	50.6

	2005
	30.5
	40
	50.6

	2006
	32.0
	39
	45.6

	2007
	30.6
	40
	n.a.


Sources: 1. “Food Supply Utilization Yearbook”, 2007, COA, Executive Yuan.

       2. “Food Balance Sheet”, 2007, MAFF (Japan).

       3. “Agricultural and Forestry Statistical Yearbook”, Ministry for Food, Agriculture, Forestry and Fisheries (South Korea).

Table 3. Taiwan Food Self-sufficiency Ratios (Weighted by Energy)















Unit: %

	Category
	1990
	1995
	2000
	2005
	2006
	2007

	Cereals
	36.3
	28.2
	28.7
	23.1
	24.4
	21.7

	Vegetables
	113.9
	99.0
	95.0
	86.4
	87.3
	83.8

	Fruits
	95.3
	89.8
	85.4
	82.1
	86.8
	87.1

	Meat
	108.4
	111.5
	90.3
	85.8
	85.5
	88.3

	Eggs
	100.0
	99.7
	100.0
	100.0
	100.0
	100.1

	Fish & sea food
	133.7
	142.6
	143.6
	192.4
	196.4
	172.9

	Milk
	21.8
	25.4
	28.5
	26.7
	27.9
	27.8

	Average
	43.4
	37.5
	35.6
	30.5
	32.0
	30.6


Source: Food Supply and Utilization Year Book, 1990-2007, Council of Agriculture

1.3.  Food Trade

Food exports and imports of Taiwan have been growing steadily since the end of World War II.  In the 1950s, food products dominated the total exports, with a share of over 90%. However, their shares in total exports and imports steadily declined over the past decades. Taiwan's major food exports had been sugar and rice in 1952. In 1970, the major exported products turned out to be sugar, canned asparagus, canned mushrooms, and bananas. However, by 1990 the major food exports had become aquatic products, pork, and preserved vegetables. The development of newly introduced products has been due largely to the successful adaptation of technologies by well-trained and highly motivated farmers. (Huang, 2007)
Total agriculture imports also have increased significantly, rising from US$66.5 million in 1952 to US$12,122 million in 2008. The rate of increase in agriculture imports is obviously greater than that of exports. The remarkable increase in the imports is mainly for two reasons (Huang, 2001):
1) The imports of dairy products and beef in response to the rapidly improved living standard in Taiwan, and 

2) Rapid increase in imports of cereals (6.1 million metric tons in 2007), and fishmeal due to the expansion of the livestock and fishery industries. (Table 4)

Table 4. Taiwan Food Import













Unit: 1000 metric tons

	Category
	1990
	1995
	2000
	2005
	2006
	2007

	Cereals
	6,341.3 
	8,005.3 
	6,534.4 
	6,840.8 
	6,620.8 
	6,134.8 

	Rice
	5.7 
	6.2 
	7.7 
	84.0 
	133.5 
	161.6 

	Vegetables
	91.2 
	190.0 
	222.6 
	384.8 
	372.6 
	432.8 

	Fruits
	324.7 
	528.5 
	583.2 
	610.7 
	536.3 
	511.8 

	Meat
	58.7 
	91.4 
	183.7 
	274.7 
	288.0 
	227.6 

	Eggs
	0.8 
	1.5 
	0.5 
	0.6 
	0.8 
	0.4 

	Fish & sea food
	78.1 
	145.5 
	179.8 
	172.2 
	149.3 
	183.7 

	Milk
	100.3 
	154.1 
	140.4 
	137.3 
	140.7 
	132.0 

	Oils and fats
	193.3 
	271.0 
	322.6 
	395.9 
	331.7 
	347.4 


Source: Agricultural Statistics Year Book, 1990-2007, Council of Agriculture

1.4.  Domestic Food Production

1) Land Use 
At present, about 822,364 ha or 22% of the total area of the island is used for agricultural and food production. Paddy field and dry land account for 52% and 48% of the total cultivated land, respectively. The multiple cropping indices, as an indication of intensity, reached a peak of 190.0 in 1964 and rapidly decreased to 83.6 in 2007. Increasingly more farmlands are now set aside without cultivation.
    The average farm size was less than 1 ha according to the 2006 census and only 25% of the farm households had a farm size with area more than 1 ha. The small scale of these farms was a major bottleneck to the enhancement of productivity in Taiwan’s agriculture. However, fast development of the agribusiness service industry in the country helped to overcome slightly this constraint in recent years.
2) Labor and Other Inputs

The number of farm households according to the 2006 census was about 556 thousand nearly the same as that in 1955. However, full time farm households decreased from 40% in 1955 to 21% in 2007. The agricultural employment has decreased from l,667 thousand persons to 740 thousand persons during the same period, even decreased to 535 thousand in 2008.
Agricultural machines have been used to replace farm labor in production activities since 1970s. In addition to farm mechanization, inorganic fertilizers and chemicals were also employed as substitutes for labor input. 
In last decade, the trend of agricultural fixed capital formation has steadily decreased. The percentage contribution in total fixed capital formation is only 0.31% in 2007.
3) Food Production
The total value of agricultural production in 2007 was about NT$388 billion (US$11.5 billion). The growth rate of agriculture has slowed down significantly in recent years. The average annual growth rate from 1995 to 2003 was only 0.13% compared to 1.82% during 1985 to 1995 and 3.7% during 1975 to 1985. Of the total value of agricultural products, crops, livestock, fisheries and forestry accounted for 43.4%, 32.1%, 24.4% and 0.1%, respectively in 2007. In relative terms, crops and forestry products have been declining, while fishery and livestock productions are increasing over the years.
2.  Some Successful Factors of Food Industry Development in Taiwan
2.1. The technical and financial assistances by JCRR

The Sino-American Joint Commission on Rural Reconstruction (JCRR) sponsored individual projects in accelerating farm mechanization and slope-land development, encouraging the livestock industry, developing food processing, and promoting food exports. During the period of 1950-1978, JCRR provided both technical and financial assistances to various agencies and organizations in support of agricultural and rural projects.

2.2. Land reform

This program starting form 1949 greatly changed the status of land ownership.  The proportion of owners increased to 65%, while that of tenants dropped to 14%.  This change provided a great economic incentive to place more inputs into production.  In the pre-reform period, gains from production-increasing innovations were not accrued to the cultivators, but after the land reform the cultivators enjoyed all such gains.

2.3. Farmers’ organizations

There are four major rural organizations in Taiwan.  The farmer’s associations are multi-purposed cooperative organizations, formed by the farmers themselves, aiming at promoting farmers’ interests, improving their knowledge and skills, increasing farm production and income, and improving farmers’ living conditions.  As for fishermen’s associations, their major functions are similar to those of the farmers’ associations except targeting services to fisherman. The irrigation associations are scattered around the island whose main functions are to regulate irrigation water, maintain and construct irrigation facilities. The agricultural cooperatives are another important rural organizations. For instant, the fruit-marketing cooperative is a single-purposed organization specializing in marketing fruits, and only farmers who grow fruits are eligible for the membership. 

2.4. Technical research institutions

The new technologies and researches are fundamental for increasing and improving the agricultural production.  Technical adaptive research is of great importance in the course of rural development.  The Botanical Institute of the Academia Sinica deals primarily with basic scientific researches.  The Agricultural Research Institute and six district stations are responsible for regional adaptive experiments.  In addition, research institutes for pesticide, tobacco, sugar, tea, forestry, fisheries, livestock, sericulture, banana, and food processing were established.

2.5. Supporting services

The extension services sponsored by the farmers' associations, in conjunction with district agricultural improvement stations, serves as a bridge between agricultural research and the field application of new farming technique.  For the credit service, the farmers’ associations play an active role in providing loans for production and marketing purposes. The marketing services provide by farmers' associations in each township, the cooperative marketing of hogs, poultry, eggs, and fruits and vegetables and the fruit-marketing cooperative are aimed to increase farmers’ bargain power and maintain efficient marketing operation.

2.6. Rural infrastructure

With the constructing and managing the irrigation system, more than 60% of the farmland is covered by the irrigation system.  Rural roads are also providing the accessibility for transporting and marketing farm products.  Except for the mountain areas, there is absolutely no accessibility problem to the markets for all rural villages. (Chen, 2001)

2.7. The Support for Rice

The purchase policy of rice was established after the energy and food crises in 1970s. There are 3 types of purchase by the Government- planned purchase, supplementary purchase, and additional purchase now. The purchase policy of rice has been successful to ensure the security of the food supply by balancing supply and demand for rice, and to stabilize rice prices for the maintenance of farmers’ income. 
The above-mentioned institutional and investing factors are not the only factors that have helped Taiwan’s agricultural development, but they are the factors that have contributed the most.  Although we discussed these factors separately, they are all an integral part of overall development.
3.
Major Obstacles for Taiwan
Taiwan’s agriculture is now facing various challenges both at home and abroad.  They include trade liberalization, increasing concern about food safety, food security, and environmental conservation.
3.1. Domestic Obstacles

1) Low level of food self-sufficiency

Taiwan’s food self-sufficiency ratio is only 30.6% weighted by energy (72.5% weighted by prices) in 2007, which is almost the lowest one among East Asia countries. Given the food self-sufficiency ratios have constantly dropped, the problem is getting severe and solutions must be found.  
2) Aging farmers & set-aside farmlands
The average age of the farm directors is 61 years old and 43 % of the farm directors are older than 65 years old in Taiwan’s farming according to the 2006 census. Aged farmers tend to be less efficient, and more likely to depend on subsidies from the government.
As a commitment of being a WTO member, Taiwan lifted quantity restricts of most agricultural import and has opened a tariff-rate quota of 144,720 metric tons of brown rice for rice importation each year. In order to keep a balance between the supply and demand of crop products, some 220,000 hectares of farmland in Taiwan is currently lying fallow.
3) The size of farming
The average farm size of Taiwan is 1 hectares comparing to the farm sizes of Japan, EU and US which are around 1.6, 20, and 190 hectares, respectively. Only 25% of the farm households had a farm size with area more than 1 ha. The small scale of these farms was a major bottleneck to the enhancement of productivity in Taiwan’s agriculture.
3.2. Global Environment Obstacles

1) Soaring prices of fertilizers and other input
Prices of fertilizer and other agricultural inputs are inflamed by high oil price, which may remain constantly high in the foreseeable future and will reduce the incentive of agricultural and food production. 
2) Natural disasters accelerated by climate change
Natural disasters have contributed to the shortfall in production in recent years. Unstable production resulted from changes in production patterns and frequent floods and draughts.
3) Rapid changes in world food economy
Under the rapid increases in demand in emerging economies such as China, India, Brazil and Russia for high quality foods, Taiwan tends to lose in buying competition. Soaring grain prices due to rapid increases in demand for bio-fuel is damaging dairy and livestock farmers. (Peng, 2008)

 4.
New Perspectives of Taiwan Agriculture
4.1.
Health, Efficiency and Sustainability
To meet those challenges mentioned above, the present agricultural policy of Taiwan is based on three guidelines: “Healthfulness, Efficiency, and Sustainability.”  to promote agricultural policy with five concerns including modern practices to pursue profits and efficiency for farmers and to ensure their welfare; to provide consumers with fresh, stable quality, and safe agricultural products for their healthy eating; to put emphasis on landscape and energy saving, to assure sustainable development for the natural environment; to expect to conserve a piece of clean land for the follow generations and to make a good life for everyone by market development and sci-tech R&D; and as a member of global village, to take responsibility for preserving resources, environment and increasing use of green energy.
4.2.
Major Solutions in Taiwan
4.2.1. Structural Policy
A program to turn small landlords into large tenant-farmers is being introduced to ease land transfers, boost the utilization of farm land and encourage the long-term leasing of farm land by old peasants or farmers not keen on farming.  By establishing a retirement system for old farmers and an easy lease payment scheme for both landlords and tenant-farmers, the program encourages small farmland owners who are not interested in or not capable of farming to lease their land on a long term basis. It also provides long-term interest-free loans to facilitate business-style management by tenant-farmers. The program will enable tenant-farmers to lower production costs, enlarge their farming scale, and boost production efficiency and competitiveness.

4.2.2. Improvement of crop and food production efficiency and quality 
Efforts would be made to encourage all rice, fruit, vegetable, fish and livestock products are in compliance with GAP (Good Agricultural Practices) or CAS (Certified Agricultural Standards) in 4 years. Expansion in outputs of organic agricultural products will come from 50,000 ha., or 6% of the total farm land by 2012. Traceability system of selected farm products is also promoted. Meanwhile, Taiwan government also assist farmers to enhance their crop production efficiency by setting up specialized areas for premier productions of rice, fruit, vegetables, etc., and aiming at turning Taiwan into a “Global Centre of Sub-Tropical Fruits” and an “Asia Pacific Centre for Seedling, Fishery and Livestock Breeding”
4.2.3. Raising Self-Sufficiency for rice and feed corn 
220,000 hectares of farmland is currently lying fallow due to government policy. Facing the recent global food crisis, The purchase prices of rice by the Government were raised by about 10% from 1st crop of 2008 on to stabilize the production of rice. Taiwan government launched a program in 2008 to encourage farmers to grow feed corn on fallow land. Planted area is 12,000 hectares, yielding 60,000 metric tons of feed corn to meet local demand.
4.2.4. Encouraging rational use of fertilizers 

To cope with the soaring oil and fertilizer prices recently, Taiwan government enhanced the management on quality control of commercial fertilizers and the training on farmers to use fertilizers rationally based on soil testing and plant analysis. It also extend proper practices by using organic fertilizers and bio-fertilizers, planting green manures during follow season, improving soil quality, avoiding soil acidifying and degrading, and promoting land sustainability. 

4.2.5. Improving trade environment
Under the easing tension across the Taiwan Strait, Taiwan government encourages its private sectors to trade and cooperate with the agricultural industry with China to seek mutual benefits, e.g. imports of feed corns and animal feeds from Mainland China and exports of fruits and fish from Taiwan to Mainland China.
5.
Concluding Remarks
Taiwan is a net food and energy importing country and heavily relies on international market. Ensuring a certain level of crop production and boosting the production efficiency will always be the key to safeguarding food security of Taiwan. And in order to meet the needs of future generations, government investments in R&D on innovative technologies to improve contemporary agricultural practices and to develop better tools in crop production systems are of vital importance. 
Facing the challenges brought by the climate change and the burdens resulting from ever-growing global human populations, more collective efforts from international community are required to tackle a broad range of problems in agriculture production. 
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