出國報告（出國類別：其他）

農產品集貨配送系統研習會

 服務機關：行政院農業委員會農糧署
              姓名職稱：張宸愷視察
              派赴國家：泰國

   出國期間：99年8月15日至8月21日

              報告日期：99年10月27日

摘要

        亞洲生產力組織（Asian Ptoductivity Organization；APO）於99年8月16日至8月20日在泰國曼谷舉辦「農產品集貨配送系統研習會」（Workshop on Best Practices of Logistics Management for Agribusiness:Consolidation and Distribution System for Agricultural Products），計有11個會員國22人出席参加。透過專家學者講解蔬果供應鏈的一些基本概念，建立可行及有效率的農產品物流管理系統。其核心議題是如何透過物流管理，創造農產品的附加價值。
        目前我國運銷通路多元化，農民團體共同運銷業務面臨競爭壓力，農民收益相對受到擠壓，因此農民團體共同運銷業務面臨此威脅，應思考導入物流管理觀念，創造農產品的附加價值，提升競爭力量，才能在當前多元化的運銷通路中取得優勢，拓展共同運銷業務。
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壹、目的

        亞洲生產力組織（Asian Ptoductivity Organization；APO）為幫助會員國建立可行及有效率的農產品物流管理系統，於99年8月16日至8月20日，在泰國曼谷舉辦「農產品集貨配送系統研習會」（Workshop on Best Practices of Logistics Management for Agribusiness:Consolidation and Distribution System for Agricultural Products），計有我國（2人）、泰國（6人）、新加坡（2人）、菲律賓（1人）、越南（2人）、印尼（2人）、印度（3人）、巴基斯坦（1人）、斯里蘭卡（1人）、伊朗（1人）、韓國（1人）等11個會員國22人出席参加。我國由農委會推薦企劃處吳專員兆揚及農糧署張視察宸愷代表参加。各會員國参加人員相關資料如下：

	出席會員國
	出席代表相關資料

	Republic of China

	Mr. Wu, Chao-Yang

Executive Officer

Council of Agriculture, Executive Yuan

37 Nanhai Road Taipei 10014

Telephone :886-2-2312-6972
Fax :886-2-2312-3653
E-mail: wcy@mail.coa.gov.tw

	
	Mr. Chang, Cheng-Kai

Executive Officer

Agriculture and Food Agency, Council of Agriculture, Executive Yuan

No.8, Guanghua Rd., Nantou City Nantou County 540

Telephone :886-49-233-2380
Fax:886-49-234-1127
E-mail: u2385@mail.afa.gov.tw

	India

	Mr. Palaniandi Manivasagam

Assistant General Manager

Central Warehousing Corporation

Container Freight Station, 1 Arcot Rd., Virugambakkam,Chennai 600092 Tamil Nadu

Telephone :91-44-2364-1080
Fax :91-44-2464-2883
E-mail: cwccfsvbm@rediffmail.com

	
	Mr. Sudhanshu

Assistant General Manager

Agricultural and Processed Food Products Export Development Authority (APEDA)

Ministry of Commerce and Industry, NCUI Bldg., 3 Siri Institutional Area, August Kranti Marg. New Delhi 110016

Telephone :91-11-2651-7019
Fax:91-11-2652-6187
E-mail: agmci@apeda.com

	
	Mr. Surinder Singh Sood

Regional Manager

Central Warehousing Corporation

Warehousing Bhawan, 4/1 Siri Institutional Area, August Kranti Marg.

New Delhi 110016

Telephone :91-11-26566-107
Fax:91-11-2696-7712
E-mail: warehaouse@nic.in

	Iran

	Mr. Kaveh Pouriman Parastvaghei

International Affair Manager

Sagheb Co.

No.20, Moshiri Alley, Mohri St., Valie-e-Asr Ave. Tehran

Telephone :98-21-2202-1087
Fax:98-21-2202-1097
E-mail: imanparast@sagheb.com,

	Indonesia


	Mr. Gugi Kustiandi

Marketing Manager

AMANDA, CV Jl. Rancabolang No.29 West Java

Telephone :62-22-751-4657

Fax:62-22-750-4291

E-mail: arcom_amanda@yahoo.com,gugi_kustiandi@yahoo.co.id

	
	Mr. Iman Karmawan

CEO/Owner

Budi Sarwahita, CV Jl. Tubagus Ismail IX No.1, Bandung 40134 West Java

Telephone :62-22-250-1136

Fax:62-22-253-2917

E-mail: budisarwahita@cbn.net.id

	Korea

	Dr. Seungmo Koo

Associate Professor of Agricultural Economics, and

Associate Vice President for International Affairs, Chungnam National University

Department of Agricultural Eocnomics, 220 Gung-dong, Yuseong-gu Daejeon City

Telephone :82-42-821-6749
Fax :82-42-821-7977
E-mail: koosm@cnu.ac.kr

	Pakistan

	Mr. Muhammad Nauman Abbasi

Lecturer, Institute of Management Sciences

Bahauddin Zakariya University

Multan

Telephone :92-61-9210-056
E-mail: abbasimna@bzu.edu.pk,abbasimna@hotmail.com

	Philippines

	Ms. Editha M. Salvosa

Senior Agriculturist

Department of Agriculture 

Regional Field Unit No. IV-A RMIC BuildingBureau of Plant Industry 
Compound Visayas Avenue Quezon City

Telephone:63-2-9284237
Fax:63-2-9202014
E-mail: editha_emac@yahoo.com

	Singapore

	Ms. Saw Huiyi

Senior Programme Executive

Agri-Food & Veterinary Authority of Singapore (AVA)

2 Perahu Road 718915

Telephone :65-6790-7973
Fax :65-6861-3196
E-mail: SAW_huiyi@ava.gov.sg

	
	Mr. Tan Chin Ngiap

Project Director

Ban Choon Marketing Pte.Ltd. 30 Quality Rd 618803

Telephone:65-6777-7333
Fax:65-6774-7228
E-mail: ngiap@banchoon.com.sg,chinngiap@gmail.com

	Sri Lanka

	Mr. B.T.S.W. Kumara

Agriculture Development Officer

Ministry of Agriculture Development and Agrarian Services

Hadabima Authority of Sri LankaNo.09, Gannoruwa Road Peradeniya

Telephone :94-81-238-9102
Fax:94-81-238-8132
E-mail: Hadabima@sltnet.lk

	Thailand

	Mr. Bharkbhum Skolpap

Senior Department Manager, Corporate Planning Office

Betagro Public Company Limited

323 Moo 6, Thungsonghong Laksi Bangkok 10210

Telephone:66-2-833-8000
Fax :66-2-833-8999
E-mail: bharkbhums@betagro.com

	
	Mr. Jakkrapun Kongtana

Vice President

Thai Logistics and Production Society (TLAPS)

87/63 Modern Town Bldg., Block A, 4th Fl., Sukhumvit 63, Klongtoey Nua, Wattana Bangkok 10110

Telephone:66-2-392-06520652
Fax:66-2-391-4521
E-mail: jup9_@hotmail.com,kjakkrapun@yahoo.com

	
	Ms. Kanokknang Pongsathaporn

Marketing Manager

Golden Sea Frozen Foods Co., Ltd.

1277 Viehienchodok Road, Mahachai Dist., A. Muang Samutsakorn 74000

Telephone:66-34-820-841
Fax:66-34-820-696
E-mail: gsf@goldenseaflozenfoods.com

	
	Mr. Karoon Nijnananant

Vice President

N4 Proprint Co., Ltd.

760 Tesbumrung Road, Bangparok Pathumthani 12000

Telephone :66-2-581-2252
Fax :66-2-978-0951
E-mail: karoon@n4propring.com,jijnananant@yahoo.com

	
	Mrs. Slila Yanyongsawat
Senior Metallurgical Engineer, Bureau of Logistics

Department of Primary Industries and Mines (DPIM)Ministry of Industry

Rama 6 Road Bangkok 10400

Telephone :66-2-202-3646
Fax :66-2-644-8745
E-mail: slila@dpim.go.th

	
	Mr. Theerachote Ratanatraiphob

Management Trainee

Pioneer Air Cargo Co., Ltd.

47 Soi Sukchai (Yak Ban Kluay Tai)Sukhumvit 42 Rd., Prakanong, KlongtoeyBangkok 10110

Telephone :66-2-392-1960
Fax :66-2-392-2210
E-mail: theerachote.r@pioneer.co.th

	Vietnam

	Mr. Do Anh Son

Logistic Manager

DQN Co., Ltd

S3-S4 D2 St., Ward 25, Binh Thanh District Ho Chi Minh City

Telephone :84-8-3512-6377
Fax :84-8-3512-6164
E-mail: infor@dqn.vn,dason@dqn.vn

	
	Ms. Pham Thi My Thanh

Director, External Relations Department

Hanoi Trade Corporation (Hapro)

38/40 Le Thai To Str., Hoan Kiem District Hanoi

Telephone  :84-4-3928-6831
Fax :84-4-3928-8407
E-mail: doingoai@haprogroup.vn,thanh.pm@haprogroup.vn


貳、過程

一、行程：
	日   期
	地   點
	行   程   內   容

	99/8/15
	桃園－曼谷
	   搭乘13：20華航CI835班機，於16：00抵達曼谷。

	99/8/16
	曼谷
	1.開幕式
2.專題演講。

	99/8/17
	曼谷
	專題演講。

	99/8/18
	曼谷
	參觀Mitr Phol Sugar Crop.Ltd.

	99/8/19
	曼谷
	   出席各國國內農產品集貨配送概況及個案報告。

	99/8/20
	曼谷
	1.出席各國分組討論案例及報告討論結果。
2.閉幕式。

	99/8/21
	曼谷－桃園
	   搭乘12：20華航CI834班機，於17：00返抵桃園。


二、亞洲生產力組織講座報告內容，摘述如下：
        蔬果產品具高度易腐性，必須建立供應鏈，以快速的配送處理作業，而聯絡溝通及資訊傳遞是首要條件。農產品供應鏈的建立，涉及從農場生產集貨，再透過分級、包裝、貯藏等各種處理過程和配送到零售，最後到達消費者的廚房。供應鏈管理是從一個整體的角度，對整個產品配送網絡業務進行管理，包括縱向和橫向網絡處理程序，每個處理程序必須以加工或包裝等作業，提升產品價值，再送到供應鏈的下一階段。但供應鏈的階段太多，會增加成本及延遲產品交付時間，因此為建立有效率的供應鏈，與供應鏈有關人員，均需要有充分的資源、知識和資訊，才能有效率地將產品交付到供應鏈下一階段。以下是對建立蔬果供應鏈的一些基本概念：
（一）弱勢的農村小農

1、小農的弱點：財務能力薄弱、生產規模小、成本效率不佳、產品品質不高。

2、生產決策不明：小農對於生產什麼作物、何時生產最適當、要生產多少數 量等決策，均困惑不明。
3、立地條件差：農村與市場距離遠、交通不便，導致運輸成本高。

4、由於農村小農進入市場受到限制，因此其市場地位相對較低，議價能力處於劣勢地位，若採行在農村就地發展市場之策略，將因成本高且農村人口較少，無法發揮效果，因此較可行的策略，是將農民導引至市場，不過須發展農民的生產技術、產品配送的物流及運輸系統及農場在供應鏈中的關係網絡。

（二）蔬果供應鏈的概念
           蔬果供應鏈是藉由集貨、包裝場、批發市場、冷藏庫、分銷商及零售商的職能，將產品及服務由產地送達消費者。供應鏈的運作是藉由運輸、貯藏、準確訊息、有效的規劃、及時合作配合等作業活動，將供應鏈中不同環節的活動加以連接而成。若供應鏈中不同環節的活動連接不順暢，將導致商機流失、堆高成本、產品成為殘貨，收益也因此減少。

（三）現代食品零售產業對消費需求傾向有相當的影響，例如由零售商的交易活動內容，可顯現出消費需求傾向，瞭解消費需求趨勢，同時零售商的銷售宣傳，對消費行為也有很大的影響，例如要買什麼產品、何時買、何處買、購買方式等消費決策。

（四）現代食品零售業的特徵：

1、食品零售市場由少數幾家大零售商分占。

2、為降低營運成本，積極改善倉貯和運輸系統。

3、所有產品進貨到銷貨作業活動，均由營運總部規劃、控管。

4、零售配銷據點遍及城鎮各地。

5、賣場面積不斷擴增。

6、消費者購買頻率低，但每次購買量及品項購買很大。

7、零售商對農產地供應商的供應要求項目，包括信賴可靠的供應、穩定的高品質、可接受的價格、靈活調控各項產品需求。

（五）如何有效將產品送達顧客：

1、確認產品價格、產品數量、產品品質、交貨時間及地點。

2、前置規劃方案，包括農作物採收期規劃、農作物蟲害及病害控制規劃、足夠的運輸能力、貯存設備和設施規劃。

3、監控營運作業，包括氣候紀錄、農作物蟲害及病害措施紀錄、市場區是何市場情報的紀錄、存貨、包裝資材、訂單及交貨控管紀錄、匯率、商定價格、運費和材料成本。

4、有效的物流管理是指農產品在最低成本下進行配送作業，且遵照消費需求品質，按議定的價格，及時送達目的地。

（五）園產品採收後，其組織細胞之生理、生化活動仍然繼續進行，如呼吸作用、蒸散作用、乙烯的合成，及微生物的接觸均影響其各種生化反應與採收後的壽命。因此蔬果採收後，必須在低溫貯存下，以減緩其變質的速度，延長產品上架的時間。所以有效率的冷鏈儲存和運輸對採收後蔬果是有需要的，其注意項目如下：

1、整個冷藏鏈是否完整無缺。

2、不同的蔬果作物所需的保存溫度亦不同。

3、長期儲存及裝運前要預冷。

4、確保紙箱和棧板的空氣流通和通風。

5、內部包裝材料要減少到最少程度。

（六）農村小農團體生產的物流發展模式：

1、確認農民、顧客和需求。

2、進行生產規劃。

3、對意外事件和氣候進行預測。

4、生產過程控管紀錄。

5、規劃採收計畫。

6、包裝材料及包裝方式規劃。

7、勞力需求規劃。

8、持續和夥伴關係者及顧客保持掌控和聯繫。

（七）物流發展計畫的考量項目
1、對顧客或市場產品：

（1）確定具體的收貨日期和收貨地點。

（2）確認產品質量、等級標準和價格。

（3）確認包裝方式、包裝尺寸和裝箱數量。

（4）在收穫期和其他農場建立組織關係並掌握該組織關係的耕種作業。

（5）共同利用勞動力和採收設備。

2、建立便利的包裝場區：

（1）盡量減少產品曝曬和汙染。

（2）籃子、箱子等容器可移動，但水果等產品不要移動，避免受損。

（3）分級包裝作業要徹底且為首要之務。

（4）在農場設置基本的冷藏設施。

3、運輸設備選擇：考量因素包括農作物的脆弱性、產品目標市場、委託交運物的體積和重量、農作物的產量。

4、減少在田間曝曬程度。

5、降低在田間運送過程遭受的損傷：

（1）用堅固的容器裝運水果。

（2）每次搬運數量不要太多。

6、採收時間和包裝時間不能太長，須符合快速反應需求。

7、減少採收後的作業程序，可採用籃子和容器移動但作物不移動的方式。
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叁、心得

肆、建議事項

             農村小農團體生產的物流發展模式圖

三、國情報告：我國國情報告內容如附件。

四、實地參訪：

        本次研討會安排参訪Mitr Phol Sugar Corp.,Ltd.，該公司距離曼谷市區約3小時車程，為泰國最大的糖業生產集團，共有五處製糖工廠分布泰國各地，每日生產量約130,500公噸，年出口量約1 40萬公噸。本次参觀項目包括製糖過程、製糖監控系統、倉儲管理、成品包裝及裝櫃過程、甘蔗殘渣回收提煉為生質能源及製作為有機肥過程。
参、心得
        本次研討會的核心議題是如何透過物流管理，創造農產品的附加價值。強調農業物流是整個農產品供應鏈不可缺少的部分，但也受到外部因素的影響，要發揮物流的功能，必須有提供最好的產品、最有效率的成本、提供顧客最佳的解決問題方案等概念。
        台灣農場經營規模狹小零散，個別農戶平均規模僅約一公頃，難以提升產銷效率。因此對農民的輔導由早期的扶植家庭農場，培訓個別農民，逐漸調整為以整合小農，輔導農民發展產銷組織，逐步推展小農企業經營及企業與農民的垂直整合，突破小農經營瓶頸，增加農民收入。政府更是長期致力於輔導農民團體發展共同運銷業務，擴大運銷經濟規模，降低運銷成本，提升農民市場議價能力，避免運銷商操縱壟斷，保障農民收益及消費者權益。
        目前運銷通路多元化，農民團體共同運銷業務面臨競爭壓力，農民收益相對受到擠壓，因此農民團體共同運銷業務面臨此威脅，應思考導入物流管理觀念，創造農產品的附加價值，提升競爭力量，才能在當前多元化的運銷通路中取得優勢，拓展共同運銷業務。
肆、建議

    經此次研討會強調透過物流管理，創造農產品的附加價值，提出以下建議：
一、加強農民團體物流管理能力：
        輔導農民團體建立農產品供應中心供貨、理貨標準作業規範，強化運銷應用體系，加強產地蔬果運銷效能，改善蔬果產銷供應鏈效率，降低物流成本，提昇整體競爭力。
二、完善果菜批發市場功能：
        農民團體蔬果共同運銷，仍以果菜批發市場為主要通路，共同運銷業務之成長與果菜批發市場交易制度健全與否，息息相關。故果菜批發市場功能完善與否，與農民團體蔬果共同運銷成長，為一體兩面的關係。以下就提升果菜批發市場功能提出建議： 
（一）強化產地市場電子化交易作業功能。
（二）充實主要消費地市場交易、冷藏設施，並強化電腦拍賣交易效能。
（三）積極培訓市場經營管理、拍賣及議價之專業人員，以提昇市場服務品質，並加強市場主管人員之經營管理能力，提高經營效率。
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Summary

The domestic marketing channel showed a trend of diversification. The major domestic marketing channels includes Fruit and Vegetable Wholesale Market, Direct-Selling Channel, and Agro-processing Channel.
Our country case study focus on Hankuan Fruit and Vegetable Production Cooperative, a well-known supplier for fruit and vegetable, the total distribution volume of fruits and vegetables reached 25,000 tons , accounting for 23.4 million USD in 2009. The cooperative conducts a statistical analysis on fruit and vegetable demand of each month and important holidays in past years, then schedule for annual production by according to the analysis result. The cooperative growers are defined as professional producers and the satellite growers form a tight relationship with its central body, the cooperative. Due to the stable source and high quality products, the cooperative may effectively meet the demand for small quantity with variant products. Also, the cooperative make efforts in Standardization and computerization on production and logistics process to reduce human errors and enhance efficiency.
It is feasible to reduce the supply risk and transportation cost by the cooperation between logistics industry in the production area and the distribution channel in the consumption area. However, the logistics industry in the production area should have strong competence in production and logistics management to meet modern consumer’s demand so that it could maintain sustainable competitive advantages and bargaining power with the distributors.
Introduction
    Agricultural production in Taiwan(ROC) is mainly small scale farming and widely scattered around. To facilitate agricultural trade, the Government has long been dedicated to promote cooperative marketing to implement the centralization and decentralization functions for the marketing of agricultural products by establishing wholesale markets in production and consumption areas. Nonetheless, due to the rapid development in industry and commerce as well as the rise in living standards, the consumption pattern, structure and purchasing behaviors of domestic agricultural products have been well transformed. As a result, retail and distribution channel of agricultural products is moving towards the large-scale and chain store marketing pattern. Moreover, the diverse development of agricultural marketing channels result from the emerging service such as E-Commerce and home delivery. 

Current Marketing System of Domestic Fresh Agricultural Products
    From 1986 to 2009, the average production amount of domestic fruits and vegetables reach 5 million to 6 million tons, which vegetables and fruits account for half of the total production respectively. In recent years, the imports of refrigerated vegetables showed an increasing trend and reached 200,000 tons; whereas the imports of fresh fruits maintained stable and reached 310,000 tons. However, the exports of fruits and vegetables showed a declining trend and dropped to 50,000 tons in 2009 while the exports of fruits were greater than those of vegetables. To sum up, the practical consumption of domestic fruits and vegetable in the past 5 years (production volume + import volume - export volume) fell between 5.5 million tons and 6.15 million tons.
    On the other hand, the domestic marketing and channel showed a trend of diversification (see Appendix). The major domestic marketing channels are described as the following:

(1)Fruit and Vegetable Wholesale Market: There are 53 fruit and vegetable wholesale markets in Taiwan. The transaction volume for fruits and vegetables in 2009 was 2.5 million tons, accounting for 39% of the consumption. The Taipei Metropolitan area is the major consumption market for large-scale wholesale business. There are only three wholesale markets in the Taipei Metropolitan area, where the annual transaction volume for fruits and vegetables reaches 811,000 tons and accounts for 37% of the entire wholesale transaction volume. From 1991 to 2009, the wholesale transaction volume of fruits and vegetable increased in the beginning and then decreased. However, its transaction volume still maintained stable and accounted for 38% to 40% of the domestic consumption. The wholesale market is apparently regarded as the most important distribution channel for the marketing of fruits and vegetables.

(2)Direct-Selling Channel: Wholesale stores and supermarket chains are regarded as the fastest growing direct-selling channels in recent years, which the sale of fruits and vegetables increased from 227,000 tons in 2005 to 267,000 tons in 2009, showing an annually increasing trend in the growth of consumption ratio from 4.1% to 4.7%. Other direct-selling channels include the military non-staple food, farmers’ markets and online marketing.

(3)Agro-processing Channel: In order to extend the shelf life of agricultural products, early food processing concentrated on the drying for storage purposes. Due to the development in food industry and increasing demand for consumer market, the agro-processing methods become more diverse in processing methods including drying, preserving, freezing, and minimally processing that will enhance the value-added of agricultural products. Fruit and vegetable processing volume fell by 500,000 to 600,000 tons in last 5 years, which vegetables account for 12.4% and fruits account for 6%. In addition, fruit and vegetable processing accounts for 9.2% of the entire consumption volume.

Postharvest handling for domestic perishables and cold storage logistics 
(Main Source : Lee, Y. C. and D. L. Lin. 2005. Studies and extension on precooling technology of horticultural crops in Taiwan. Proceedings of a symposium on research and application of postharvest technology of horticultural crops. p.221-227.)

    Generally, the postharvest processing for agricultural products includes wash, selection, package, precooling, and cold storage. Due to the soft-tissue structure and high water activity characteristics of perishable agricultural products, the harvest is usually conducted by hand in the early morning to avoid loss of product quality caused by temperature rising. After harvesting, relevant processing procedures are conducted in the field or at the collection place. The process of washing, selecting, grading, and packaging may effectively remove undesirable substance or infested products. Moreover, the process of precooling and proper storage may maintain the product quality and extend the shelf life. The distribution loss ratio reached as high as 30% in the 1980s (weight ratio), which however declined to 9% (cost ratio) in recent years. The decline in product loss ratio mainly lies on the changes in distribution concepts, operational methods, and packing methods. Nevertheless, the appropriate operation on precooling and cold storage for agricultural products is the key to reduce subsequent distribution loss.
     The domestic precooling techniques have been studied and promoted since the 1980s. The present adopted precooling procedures are as follows:

(1) Hydrocooling: Hydrocooling shows a faster cooling rate than air cooling. In early time, hydrocooling was adopted for precooling on vegetables. However, agricultural products containing water on the surface are subject to perishing when temperature rises. Currently, this method is commonly used for leafy vegetables supplied by the urban near Taipei. Moreover, the quality maintenance was achieved by using refrigerated trucks and low-temperature display cabinets throughout the distribution process. 
(2) Air Cooling: Air cooling includes room cooling and forced-air cooling. Room cooling is the most commonly applied precooling method due to the simple operation method but not for its slow cooling rate. Forced-air cooling has been applied gradually since the 1990s, which can accelerate the cooling efficiency. It is widely used as precooling on agricultural products such as domestic vegetables, fruits and flowers. 
(3) Vacuum Cooling: The application is restricted due to the high equipment cost despite of the short cooling time and lower cost. This method is mainly applied in short-term storage for leafy vegetables, postharvest processing for exported fresh vegetables(especially for lettuce), and etc..
(4) Ice Cooling: This method refers to adding crushed ice in the packing carton to lower product temperature and keep agricultural products cool throughout the transportation process, particularly in the absence of cooling distribution equipment. This method will increase transportation weight and cost. Therefore, it is only applicable to agricultural products using waterproof package and resistant to chilling injury. This method is commonly used in the celery distribution.
     Generally, the agricultural products are distributed to the wholesale market without cool storage throughout the transportation process and it usually takes 2 to 3 hours from the production area to wholesale market. Before being distributed, the agricultural products will be temporarily stored in the low-temperature warehouses after selection and grading and later at night those will be transported under the room temperature. Crashed ice will be placed around the vegetables in the packing carton to maintain cool. In order to maintain the shelf life and quality of agricultural products, the suppliers will be required to conduct precooling, cold storage and cold chain transportation if those are designated to wholesale stores and supermarkets. Therefore, many farms and farmers’ groups use low-temperature warehouses and refrigerated trucks for the purpose of market supply adjustment and distribution and develop their own management model and operational process.
Case study on domestic logistics of agricultural product:

Hankuan Fruit and Vegetable Production Cooperative
    Hankuan Fruit and Vegetable Production Cooperative, a well-known supplier for fruit and vegetable, was established in 1989 and the total distribution volume of fruits and vegetables reached 25,000 tons up to 2009, accounting for 23.4 million USD. The logistics center of the cooperative is situated in the major production area of vegetables and its location is close to the major roads for north-south transportation. It is possible to deliver fresh vegetables and fruits to major domestic consumer markets within a short time due to the superior location. The logistics center includes selection, packing, minimally processed(fresh-cut) and cold storage area for fruits and vegetables with 7272, 1653 and 4,959 square meters respectively. The selection and packing area consists of 12 production lines as well as the minimally processed(fresh-cut) area consists of 4 production lines. In addition, the logistics center is equipped with hydrocooling, forced-air cooling, vacuum cooling and other postharvest equipment. With regards to product distribution, the cooperative uses its own and outsourced trucks which account for 30% of the distribution.
    The Hankuan Fruit and Vegetable Production Cooperative currently has contract with many growers and there is about 191 hectare under contract. The selection and cultivation of crop depend on the demand of the consumer market for the past year and the production is planned, which accounts for 70% of the source of agricultural products for the cooperative. The other 30% comes from other cooperatives or local wholesale markets. To implement the  planned production and reduce the cost, the cooperative sets up its own seedling field and provides fertilizers for its growers. Moreover, to control the use of pesticides effectively, the cooperative will assist its growers in pest control and in the use of appropriate pesticides according to crop types and harvest safety period. Before harvesting, the agricultural products will be tested for pesticide residue. Furthermore, a traceability system has been introduced to the production process for some important agricultural products and consumers can inquire for the relevant information online.
    The distribution channels for the cooperative include wholesale stores, supermarkets, military non-staple food and group catering industries. When the cooperative receives a purchase order, the required vegetables or fruits will be harvested from growers, precooled, selected, packed and refrigerated according to their characteristics as well as  distributed within the delivery time specified in the purchase order. If the amount of harvested agricultural products exceeds the required quantity for the purchase order on that single day, they will be stored in the low-temperature warehouses for a purpose of marketing adjustment. If the amount of harvested agricultural products from cooperative growers could not meet the order demand, then the pre-stored agricultural products in the warehouses will be released or the cooperative will purchase additional required agricultural products from local wholesale markets. Furthermore, to meet the demand for group catering industries and the metropolitan consumers, fruit and vegetable fresh-cut equipment is used to produce fresh and minimally processed agricultural foods, which not only meets the real-time demand for users but also reduces transportation weight and metropolitan waste.
    The following characteristics contribute to the successful role of Hankuan Fruit and Vegetable Production Cooperative in the logistics management:

(1) Implement planned production and reinforce the adjustment function for production and marketing of agricultural products

The cooperative conducts a statistical analysis on fruit and vegetable demand and price of each month and important holidays in past years, then schedule for annual production by cooperative growers according to the analysis result. Besides, it utilizes the cold storage system for marketing adjustment commonly. 
(2) Effectively control the source of fruits and vegetables and form a production satellite system

The cooperative growers are defined as professional producers and the satellite growers form a tight relationship with its central body, the cooperative. The cooperative not only provides cultivation materials but also has devoted to the expansion on product distribution.
(3) Actively expand distribution channels and meet diverse customer’s needs

Due to the stable source and high quality products, the cooperative may effectively meet the demand for small quantity with variant products and one-stop shopping for wholesale stores and supermarkets. In addition, the fresh-cut fruit and vegetable products may meet the demand for saving agri-products handling time and reducing waste from the metropolitan consumers.
(4) Standardization and computerization on production and logistics process to reduce human errors and enhance efficiency.
The issues of domestic agricultural logistics system development
(1) Cooperative trend between logistics industry in the production area and distribution channel in the city

Due to the consistent change in metropolitan consumption patterns and an increasingly important issue on food safety, most wholesale stores and supermarkets with many branches in the city start to emphasize the quality, healthy and safe characteristics of their agricultural products on the shelves which are directly supplied from the production area. Nonetheless, the wholesale stores and supermarkets are still unable to effectively control the supply quality, type and quantity of agricultural products from growers in the production area. Practically, it is feasible to reduce the supply risk and transportation cost by the cooperation between logistics industry in the production area and the distribution channel in the consumption area. However, the logistics industry in the production area should have strong competence in production and logistics management to meet modern consumer’s demand so that it could maintain sustainable competitive advantages and bargaining power with the distributors. As a matter of fact, it is under evaluation that whether the distribution channel sets up its own logistics center in the production area or vertically integrates with the logistics industry in the production area in the future.
(2) The use of third-party logistics services by logistics industry in the production area

When the logistics industry in the production area develops B2B business, it is appropriate to set up its own truck team or outsource the delivery of agricultural products. However, it is likely to increase operating cost for the use of third-party logistics services. When the logistics industry in the production develops B2C business(such as home delivery service), on the contrary, it is more suitable to outsource the delivery of agricultural products to third-party logistics service providers than set up its own truck team for transportation. Due to the high uncertainty involved and highly scattered points of distribution, it will raise the operating cost. 
(3) The application of Information and Communication Technology (ICT) for the logistics of agricultural products
Since the unit price of agricultural products is commonly lower than that of electronic products or industrial components, it may increase the operating and time costs for the use of RFID or bar code on the logistics management of agricultural products. As a result, the most application of ICT is restricted to the research demonstration and the domestic logistics industry of agricultural products is reluctant to actively introduce ICT to management under the consideration of operating cost.
(4) The application of cold chain for agricultural products 
Due to the highly developed domestic transportation system, low return on investment of cold chain construction and low demand for consumers, it is unlikely to develop large-scale cold chain transportation for agricultural products in Taiwan. However, to satisfy the need for foreign traders and distributors or comply with the contract specifications, some agribusinesses and farmer groups have been gradually building up the equipment and procedure for low-temperature processing and transportation to effectively maintain the quality of agricultural products.
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