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評価調査結果要約表  
１．案件の概要 

国名：トルコ共和国  案件名：カレイ類養殖プロジェクト  
分野：水産 -水産増養殖  援助形態：技術協力プロジェクト  
所轄部署：農村開発部畑作地帯グ

ループ畑作地帯第二課  
協力金額（評価時点）： 105 百万円  

先方関係機関：農業農村開発省  
日本側協力機関：  

 
協力期間 

(R/D):  2007 年 7 月 1 日～

2010 年 12 月 31 日 
他の関連協力：   

１－１ 協力の背景と概要 

トルコ国は地中海、黒海、エーゲ海及びマルマラ海に面し水産業が活発であるが、

近年は過剰漁獲に起因すると見られる漁獲減少が見られ、それを補う形で養殖業が活

発になっている。しかし、養殖生産量の 95％以上がシーバス、ヘダイ、ニジマスの 3
種で占められているため、トルコ国農業村落省は、限られた魚種の生産量増加による

価格暴落の回避、消費者ニーズの多様化、輸出産業としての水産業の重要性等を踏ま

え、新魚種の養殖技術開発に取り組んでいる。  
このような背景の下、トルコ国政府は水産開発の可能性調査を我が国に要請した。

この要請に基づき JICA は 1994 年に水産養殖計画専門家を派遣し、魚種ごとの養殖可

能性を調査・検討した。その結果、基本的な魚種の養殖技術はトルコ国側が独自に開

発可能であるとし、養殖が も難しいとみられる黒海カレイ（Pset ta  maxima、現地名

Kalkan、以下、カルカン）の養殖技術開発の必要性が提言され、この提言に基づきこ

の分野の技術協力を行うこととなった。  
1997 年 か ら 約 10 年 間 、 黒 海 沿 岸 の ト ラ ブ ゾ ン 県 に 位 置 す る 中 央 水 産 研 究 所

（ SUMAE）を拠点として技術協力を実施した結果、カルカンの種苗生産技術及び病理

研究の体制が整い、養殖技術の確立が残された課題となった。  
そこで、本プロジェクトは、アンタルヤ県に位置する地中海水産研究・生産・研修セ

ンター（ AKSAM）に協力の拠点を移し、同機関をカウンターパート（ C/P）機関とし

て、今までに確立した各種技術を基に、カルカン養殖技術（特に餌料開発と養殖施設

の運営管理）の指導、事業化・普及に適した養殖モデルの開発を目的とし、2007 年 7
月より 3 年半の予定で実施している。  
 
１－２ 協力内容 

(1) 上位目標  
 トルコにおいて養殖事業が多様化する。  
(2)  プロジェクト目標  
 カルカンの陸上養殖モデルが開発される。  
(3)  アウトプット  

1)   カルカンの養殖技術が開発される。  
2)   事業化に適した生産規模が検討される。  
3)   養殖普及にかかる情報の収集・発信体制が整う。  
4)   カルカン養殖のトレーサビリティー体制が整う。  
 

(4) 投入（評価時点）  
日本側   ：短期専門家派遣： 4 分野 4 名、本邦研修受入：計 3 名、機材供与：無

し（中間レビュー時点）、ローカルコスト負担： 0.12 億円  
相手国側：カウンターパート配置： 17 名（中間レビュー時）、ローカルコスト：

計 452,647YTL 
土地・施設提供：（養殖施設、関連機器類、事務スペース等）  

 ２．評価調査団の概要 

調査者  総括     ：白勢隼人 JICA 農村開発部 参事役  
養殖技術：西岡豊弘 独立行政法人水産総合研究センター養殖研究所  
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魚病診断研究グループ 主任技術開発員  
協力企画：  田中博之 J ICA 農村開発部畑作地帯グループ畑作地帯第二課

調査役  
評価分析：道順 勲 中央開発（株）海外事業部  

調査期間  2009 年 2 月 8 日～ 2009 年 2 月 28 日  評価種類：中間レビュー  
３．評価結果の概要  
３－１ 実績の確認 

成果 1「カルカンの養殖技術が開発される。」  
     今後も、カルカン養殖技術開発活動が、順調に進展すれば、これまでの推移か

ら判断して、プロジェクト終了時までには、カルカン生残率 75%とモデル養殖

地での目標とするカルカン生産量（ 700kg/水槽 /crop）を達成するものと期待さ

れる。したがって、成果 1 は、満足できる水準で達成できるものと見込まれる。

成果 2「事業化に適した生産規模が検討される。」  
     プロジェクト終了時までには、複数の生産規模のカルカン養殖モデルが提案さ

れ、成果 2 が達成することが期待される。  
成果 3「養殖普及にかかる情報の収集・発信体制が整う。」  
     セミナー開催、新聞や雑誌での公報活動等は、順調に進展している。また、技

術マニュアルの作成も概ね計画どおり進んでいる（一部遅れが生じたマニュア

ルもあるが）。プロジェクト終了時までには、成果 3 は満足できる水準で達成

できるものと期待される。  
成果 4「カルカン養殖のトレーサビリティー体制が整う。」  
     トレーサビリティー体制は、プロジェクト終了時までに整う予定である。  
 
３－２ 評価結果の要約 

(1)  妥当性：高い  
 ヘダイやシーバスの価格低下のため養殖業が困難な状況に直面しており、養殖の多

様化が必要になっていること、また、天然物のカルカン漁獲量が減少し、供給量が十

分でない状況でもあることから、カルカン養殖のニーズは高まっている。トルコ政府

の 2008 年の年間プログラムでは、環境に調和した養殖の確立と代替魚種の奨励が示

されており、本プロジェクトの上位目標である「トルコにおいて養殖事業が多様化す

る」と整合性がある。我が国のトルコ国に対する ODA の重点分野の一つは、経済社

会開発のための人材育成であり、産業の高度化や先端技術の導入が重視されている。

本プロジェクトでは、これまで黒海沿岸域で行われていたカルカンの稚魚生産技術開

発に引き続き、民間業者に普及できる養殖技術の確立を図るものであり、養殖分野の

技術の高度化とそのための人材育成を図るものである。したがって、我が国の ODA
政策との整合性があると言える。  
 我が国には、カレイ・ヒラメ類養殖について長年の知見があり、養殖技術の開発手

法、魚病対策、配合飼料の開発手法等、陸上養殖技術開発に関しての技術・ノウハウ

が蓄積されており、日本の経験が活用できる。  
(2)  有効性：満足できる水準になると見込まれる  
 プロジェクト終了時までに、①適した人数の AKSAM 職員がカルカン養殖に関して

必要な知識と技能を身につけ、②開発されたカルカン養殖モデルの養殖ガイドライン

が作成され、③カルカン養殖普及計画が作成される、見通しであることから、プロジ

ェクト目標の達成度は良好なものになると見込まれる。  
(3)  効率性：概ね満足できる水準であるものの効率性の確保に影響を与えている要因

も存在する  
トルコ側及び日本側の投入は、その量、質、投入のタイミングにおいて概ね適切で

あり、プロジェクト活動に有効に利用されている。トルコ国のビザ規定により J ICA
専門家の滞在期間が 90 日を超えることができないが、少なくとも JICA 専門家 1 名が

トルコ国に滞在するよう派遣スケジュールを調整することで、効率性を確保してい

る。カルカンにまだ未確定の病気が発生し、その治療方法も不明であるため、今後、

カルカン出荷上大きな問題となりかねない状況となっている。したがって、この病気

の原因特定と治療方法の確立のため、魚病に特化した専門家を派遣する必要が生じて
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Summary of Mid-term Reviw 
I . Outl ine of  the Project  
Country Turkey Project  t i t le the Flatf ish Culture Project
Issue/Sector Fisheries-Stock 
Enhancement and Aquaculture 

Cooperation scheme Technical  Cooperat ion Project  

Division in charge Rural 
Development Department

Total  cost  (estimated at  evaluation) 105 Mil l ion Yen

Period of 
Cooperation 

(R/D):  From July 1,  
2007 to December 31,  
2010 
(F/U):

Partner Country’s Implementing Organization
Ministry of  Agriculture and Rural  Affairs 

Supporting Organization in Japan

1 Background of  the Project  
  The Government of  Turkey has set  a  target  to promote aquaculture industry,  including 
development of  cul ture techniques for  new variet ies  in the 8th National  Development Plan 
(2001-2005),  and Black Sea Turbot  (hereinafter  referred to as  “Kalkan”) was identif ied as 
the top priori ty variety.   To achieve the Plan,  the Government of  Turkey requested a 
series  of  technical  cooperat ion to  the Government of  Japan.   In response of  request  from 
the Government of  Turkey,  JICA has cooperated for  two projects ,  named “Fish Culture 
Development Project  in the Black Sea” and “Technical  Development of Sustainable Seed 
Production for  Black Sea Turbot” for  10 years  in total .   As a resul t  of  cooperat ion,  JICA 
and Turkish authori ty have developed seed production techniques of  Kalkan and enhanced 
f ish disease research ski l l .  

The Government of  Turkey has appreciated the achievement of  technical  cooperat ion by 
JICA, and they requested the Government of  Japan for  third technical  cooperat ion,  which 
means establishment of  Kalkan culture model  and extension system.  Then,  JICA 
dispatched the Preparatory Study Team to examine a framework of  new project ,  which wil l  
e  a  f inal  s tage of  series  of  technical  cooperat ion for  Kalkan culture.  

Based on the resul ts  of  the preparatory study,  the Record of  Discussions (R/D) on the 
Project  was signed by both Japanese and Turkish sides on May 11, 2007.  The Project  has 
been implemented since July 2007 for  the cooperat ion period of  3 years  and 6 months.  

2 Project  Overview
(1) Overall  Goal 

Aquaculture industry becomes diversif ied in Turkey.  
(2)  Project  Purpose 
  Culture models  of  Kalkan in on-land faci l i t ies  are developed.  
(3)  Outputs 

1) Techniques of  Kalkan cul ture are developed 
2) Production scales at  commercial  level  are identif ied.  
3) Collect ion and transmission of  information for  extension act ivi t ies  are ready to 

ini t ia te.  
4) Traceabil i ty system on Kalkan culture is  establ ished.  

(4)  Inputs 
Japanese side
Short- term Expert :  total  4fields 4 persons,  Trainees received in Japan :  3 persons,    
Provision of equipment:  none,  Local  cost  expenditure:  1.2 mil l ion yen 
Turkish side
Counterpart:  total  17 persons,  Local  Cost:  total  452,647 YTL 
Provision of  land and faci l i t ies  (water  intake and distr ibution faci l i t ies ,  related 
equipment,  off ice spaces,  tec.)

 II . Evaluation Team 
Members of  1)  Team Leader:  Mr.  Hayato SHIRASE, Senior Advisor to the Director  
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Evaluation 
Team 

General ,  Rural  Development Department,  Japan Internat ional  
Cooperat ion Agency (JICA) 

2)   Aquaculture Technique:  Mr.  Toyohiro NISHIOKA, Senior  
Researcher,  Fish Diseases Diagnosis  Group,  National  Research 
Inst i tute  of  Aquaculture,  Fisheries Research Agency 

3)   Cooperat ion Planning:  Mr.  Hiroyuki  TANAKA, Assistant  Director,  
Field Crop Based Farming Area Division 2,  Rural  Development 
Department ,  JICA 

4)  Evaluat ion Analysis:  Mr.  Isao DOJUN, Chuo Kaihatsu Corporat ion 
Period of  
Evaluation 

From February 8,  2009 to February 28, 2009 Type of  Evaluation
Mid-term 

III .  Results of  Evaluation 
1 Achievement 
(1)  Output  1:  Techniques of  Kalkan culture are developed 
  I t  is  expected that  the target  survival  rate  of  Kalkan (75%) is  achieved and the target 
amount of Kalkan production in the model  cul ture (700kg/tank/crop) is  achieved. 
Therefore,  i t  is  expected that  the Output  1 wil l  be achieved at  a  sat isfactory level .  
(2)  Output  2:  Production scales at  commercial  level  are identif ied.  
  I t  is  expected that  several  Kalkan culture models  with different  production scales wil l  
be proposed and the Output  2 wil l  be achieved by the end of  the Project .  
(3)  Output  3:  Collect ion and transmission of  information for  extension act ivi t ies  are ready 
to ini t iate .  
  Activi t ies  related with publici t ies  such as seminar,  newspapers,  and magazines etc. ,  are 
progressing sat isfactori ly and preparat ion of  technical  manuals  is  progressing almost  as  
planned.   Therefore,  i t  is  expected that  Output  3 wil l  be achieved at  sat isfactory level  by 
the end of  the Project .  
(4)  Output  4:  Traceabil i ty system on Kalkan culture is  established.  
  Traceabili ty system on Kalkan culture wil l  be establ ished by the end of  the Project .  

2 Summary of  Evaluation Results  
(1)  Relevance:  High 

Because of  lower price of  sea bass and sea bream, aquaculture of  those species is  facing 
diff icul ty and needs of  diversif icat ion of  f ish species are becoming higher.  Moreover,  
catch of  wild Kalkan has been decl ining and supply of  Kalkan is  not  suff icient .  
According to the 2008 annual  program of the Government of  Turkey,  one of  the priori t ies  
given in the f isheries sector  is  to achieve an aquaculture production in  harmony with the 
environment and nourishing al ternat ive sorts  of  f ish.  One of  the important  issues in the 
f isheries policies is  diversif icat ion of  aquaculture and the Overal l  Goal  of  this  project  
(Aquaculture industry becomes diversif ied in Turkey).  Therefore,  aim of this  project  is  
relevant  to the policies of  the Government of  Turkey.  One of  the priori ty issues of  
Japanese ODA (Official  Development Assistance)  policy to Turkey is  human resource 
development for  socio-economic development.  And advancement of  industry and 
introduction of  advanced technology are regarded important .  This  project  is  a  next  s tep of  
the JICA’s technical  cooperat ion project  on development of  production techniques of  
Kalkan juvenile  that  had been implemented at the coastal  area of  the Black Sea and one of  
the aims of  this  project  is  to  develop Kalkan culture techniques that  can be disseminated  
to private aquaculture companies including development of  advanced techniques on 
Kalkan culture and human resources development concerned.  Therefore,  this  project  is  in  
conformity with the priori ty assis tance subjects  of  Japanese Government.  Japan has long 
experience on f latf ish cul ture and has accumulated techniques and know-how on 
development of  land-based aquaculture techniques such as development method of  cul ture 
techniques,  parasi te  extermination method,  development method of  ar t i f icial  compound 
feed,  etc .  Therefore,  those techniques can be applied to this  project .  
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(2)  Effectiveness:  wil l  be at  a  sat isfactory level  
  I t  is  well  expected that  several  kinds of  Kalkan cul ture models  wil l  be developed and 
more than ten staff  members wil l  acquire the knowledge and ski l ls  necessary for  
instruct ing Kalkan culture techniques.  A f inal  edit ion of  the culture guidelines for  the 
developed culture models  of  Kalkan wil l  be produced by November 2010.  A Kalkan culture 
extension plan wil l  be  prepared by the end of  the Project .  Therefore,  there is  high 
expectat ion that  the Project  Purpose “Culture models  of  Kalkan in land-based faci l i t ies  are 
developed” wil l  be achieved.  
(3)  Efficiency:  is  at  a  sat isfactory level  
  Inputs  of  Turkish and Japanese sides were appropriate  in general  in terms of  quanti ty,  
quali ty and t iming,  and have been ut i l ized well  for  the Project  act ivi t ies .  

Due to  visa regulat ion of  the Republic of  Turkey,  durat ion of  a  s tay of  JICA expert 
cannot  exceed 90 days;  therefore,  considerat ion has been made for  dispatch of  JICA expert  
in order  that  at  least  a  JICA expert  s tays in  Turkey.  There is  an unidentif ied disease and 
i ts  t reatment method is  not  known. Because this  disease may bring big problem, dispatch 
of  expert  specif ical ly for  the f ield of  disease control  is  necessary in order  to identify the 
cause of  disease and establ ish the way of  t reatment .  Several  counterparts  have diff icul ty 
in communicat ing in English;  therefore,  eff iciency of  communicat ion between Turkish 
counterparts  and JICA experts  is  not  so well .  Provision and rehabil i tat ion of  faci l i t ies  and 
equipment ut i l ized for  the Kalkan cul ture were made by Turkish side.  Improvement works 
of  water  intake faci l i t ies  have been done from the Turkish budget  earl ier  than planned.  
However,  there is  s t i l l  necessi ty for  improvement of  current  water  intake and water  
distr ibution faci l i t ies  because there are effects  of  heavy rain ( turbid water  inclusion),  red 
t ide and high electr ic  cost .  
(4)  Impact 

1) Prospect  of  achieving the Overal l  Goal 
I t  is  s t i l l  too early to judge whether the Overal l  Goal  wil l  be achieved or  not .  

2)  Other  Impact  
i )  The project  team has pointed out  the problem of pond bottom condit ion management 

by the private aquaculture companies and also proposed improvement methods at  the 
technical  surveys and the seminar of  the Project .  A sea bass cul ture company star ted 
improvement of  bottom materials  using probiot ics  by accepting suggest ions of  the 
project  team. 

i i )Execution of  the Project  has raised public  awareness on Kalkan culture in the 
Aegean region. 

(5)  Sustainabil ity 
1) Policy aspect  

I t  is  necessary to develop Kalkan culture models  which can be disseminated.  When 
such models  are developed and an extension plan for  Kalkan culture is  formulated,  
necessary works for  extension wil l  be undertaken by MARA to ensure sustainabil i ty of  
the Project  af ter  complet ion of  the Project .  

2)  Inst i tut ional  and organizat ional  aspect
    In order  to disseminate Kalkan culture techniques,  which are to be developed by the 

Project ,  af ter  complet ion of  the Project ,  i t  seems that  the fol lowing issues are  
important .  

i )  Appropriate  supply system of Kalkan juveniles  
i i )Appropriate assignment of  s taff  for  extension act ivi t ies  
i i i )Demonstrat ion farm 

3) Financial  aspect  
In order to disseminate Kalkan culture techniques,  i t  is  necessary to al locate 

appropriate  budget  for  implementing extension plan.  I t  is  not  est imated yet  how much 
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budget  wil l  be necessary for  the extension plan at  the moment,  MARA has expressed
intension to make effort  for  budgetary al locat ion.  

4)  Technical  aspect  
    i )  Techniques transferred 

Turkish counterparts  have been acquir ing the knowledge and ski l ls  t ransferred 
through the project  act ivi t ies  sat isfactori ly and they wil l  acquire knowledge and 
ski l ls  further in the remaining period of  the Project ;  therefore,  i t  is  prospected that  
necessary knowledge and skil ls  as  researchers and knowledge on procedures of 
development of  Kalkan culture techniques wil l  be acquired by them and become 
established.  
i i )Acceptabil i ty of  developed Kalkan culture models  by private aquaculture 

companies  
Development of  land-based Kalkan culture techniques is  underway,  and costs  and 

profi tabi l i ty on Kalkan culture models  by different  production scales and level  of  
required techniques wil l  be clarif ied by the end of  the Project .  I t  is  prospected that 
acceptable Kalkan culture models  in terms of  production scale and type wil l  be 
proposed.  However,  in  terms of  cul ture techniques,  higher level  of  techniques 
should be acquired by private aquaculture companies compared to the techniques on 
sea bass and sea bream culture.   Therefore,  i t  might  take certain period for  even 
exist ing aquaculture companies in  t ransi t ion into Kalkan culture from sea bass and 
sea bream culture.  

3.  Factors that promoted realization of  effects  
In order to s trengthen the counterparts’ capacity on the project  operat ion and 

management and sharing information on the project  act ivi t ies ,  counterparts  and JICA 
experts  make detai led operat ion plan for  project  act ivi t ies  joint ly based on the overal l  
project  operat ion plan during the stay of  JICA experts .  The project  act ivi t ies  have been 
carr ied out  such detai led operat ion plan.  For the period of  absence of  JICA experts ,  other  
detai led project  operat ion plans also have been prepared joint ly and the project  act ivi t ies  
have been carr ied out based on the plan in order not  to delay planned project  act ivi t ies .  
As a result ,  technical  t ransfer  form JICA experts  to  counterparts  has been conducted 
mostly as  planned. 

4.  Factors that impeded realization of  effects  
 <Necessi ty of  further  improvement of  water  intake faci l i t ies> 
  Water  intake faci l i t ies  have been improved uti l iz ing budge of  Turkish side signif icantly.  
However,  there are problems such as mix of  turbid water  in winter  season and red t ide at  
water  source reservoir.  In order to  prevent  mix of  turbid  water  at  heavy rain,  water  intake 
operat ion is  s topped and water  in the reservoir  tank is  used as emergency use.  However,  
capacity of  the reservoir  tank is  only for  8 hours supply,  and in the case that  the heavy 
rainfal l  continues longer t ime,  capaci ty might  not  enough.  The project  team is  going to 
construct  shal low well  in the AKSAM near the Kalkan culture faci l i t ies  and study possible 
amount of  intake of  water  from well .  In the case that  the amount of  water  in shal low well 
is  not  enough,  construct ion of  deep well  also should be studied.  If  addit ional  intake 
faci l i ty,  which can get  certain good amount of  water  with appropriate  qual i ty,  can be 
constructed in order  to prevent  turbid water  in winter  season,  r isk of  Kalkan culture wil l  
be decreased signif icantly.  Therefore,  countermeasures should be taken as soon as 
possible.  Regarding red t ide,  there is  no effect ive countermeasure yet .  

5.  Conclusion 
  As a whole,  the project  act ivi t ies  have been carr ied out  mostly as planned,  and i t  is  
expected that  techniques on Kalkan culture,  Kalkan culture models  and an extension plan 
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for Kalkan culture wil l  be developed at  a  sat isfactory level  by the end of  the Project .  In 
order  to assure development of  Kalkan culture techniques and extend developed 
techniques and culture models  to private aquaculture companies,  there are several  issues 
to be improved.  Those issues are mentioned as recommendation.  

6.  Recommendations 
(1)  Strengthening of  f ish disease control 
(2)  Further  improvement of  water  intake faci l i t ies  
(3)  Procurement of  equipment 
(4) Formulat ion of an Extension plan 
(5)  Economic analysis  for  Kalkan culture models  
(6)  Field observat ion of  advanced case in European countr ies  
(7)  Training for  counterparts  
(8) Modificat ion of  PDM 

7.  Lessons Learned 
  Evidence on some indicators  of  the PDM was not  clear.  This  causes some diff iculty in  
evaluat ing the achievement of  the project .  Therefore,  evidence on indicators  should be 
mentioned clearly.  
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