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بلدهــم مقــراً وليــس ممــــراً فقــط، وهــذا مــــن شـــأنه أن يخدم الشــعب الأفغانــي. وينطبق الأمر نفســه اليومَ علــــى 
العديــــد مــــن البلــــدان مثــل الســودان واليمــن. فكيــف يمكننــا تحقيــــق الاستقرار فــي منطقتنــا، من دون اتخــاذ 

القــــرارات المبنيــة علــى البيانــات؟

يمكـــن للـــذكاء الصناعي إحـــداث ثـــورة فـــي طريقـة توليـــد البيانـــات وتحليلها والاستفادة منهـا، ومـــن الخوارزميات 
فــــي WEFE Nexus لتوقــــع احتياجــات الميــاه، بنــاء علــى أنمــاط الطقــس، ومســتويات رطوبــة التربــة، ومتطلبــات 
المحاصيــل، ويمكــن للمتخصصيــن تحليــل مجموعــة مــن المعلومــات واســعة النطــاق لتحديــد الأنماط، إلا أنــنا 
لا يمكننـــا تحســـين عمليـــات صنـــع القـرار، إلا إذا فهمنـا أن الهـدف الرئيـس بالنسـبة لنـــا هـو التنميـة وكرامـة الإنسان. 
وأذكّـر هنـا بأهميـة الحقائـق المطلقـة، وبنـاء قاعـدة بيانـات شـاملة، حيـث أسسـنا فـي الجمعيـة العلميـة الملكيـة 
منذ العــــام 1974 نــــواة لتلــــك القاعــــدة فــي خدمــــة مســيرة تكريــــم الإنسان، وتعزيــزًا لمقولــــة الحســين طيــب 

الله ثراه »الإنسان أغلــــى مــــا نملــــك«، وأضيــــف أن الإنسان المعطــــاء هــــو الذي نبحــــث عنــــه، ونحتاجه دائما. 

فـي مجـال المـوارد الطبيعيـة والتفويـض والتمكيـن، أتحـدث عـن البحر الميـت، ليس كمشـكلة أردنية أو فلسـطينية، 
بـــل كظاهـــرة دوليـةّ عابـرة للحـدود. إن الحقائـق الجيوفيزيائيـة لهـذه الهديـــة الطبيعيـة المهمـة تتطلـب اهتمامـاً 
عظيماّ  مـــن لجنـــة دوليـــة. كمـــا أتحـــدث عـــن الـــوادي المتصـــدّع العظيـــم، أو صـــدع البحـــر الأحمر الـــذي يمتـــد مـن 

أنطاليا إلـــى شـــرق أفريقيـــا إلـى مدغشـقر مـــرورًا بالأردن.

وعـــودةّ  إلـــى اللجنـــة الدوليـــة التـــي طورتهـا مجتمعـــات الفحـم والصلـــب؛ فإنني أتسـاءل: ألا يمكننـــا أن نفكـر فـي 
إنشـــاء لجنــــة دوليــــة ذات غــرض صريــــح يتمثــل فــي تطويــر العدالــــة الاجتماعية؟ ثمّ ألا يمكننــا إيجــاد نــوع مــن 
المشــــتركات بيـــن النخـــب السياســـية والنخـــب الاقتصادية من جهة، وبين الشـــعب من جهة أخرى؟ هـل نسـتطيع 
بنـــاء علاقة تكامليـــة بيـــن النخـــب السياســـية والنخــــب الاقتصادية، وبين النــــاس؟ والمواطنـــون يتوقّعون، بالتأكيد، 

تبســـيط هـذه المفاهيـم التقنيـة، لتصـل إليهـم. 

ذكـــرت فـــي بدايـــة حديثـي إشارة إلــــى التعليــم الجامعــيّ، بوحــــي مــن حديــث ســعادة الســــفير، فهــل يمكننــا 
الوصــــول إلــــى ممارســـات الأعمال المسـتدامة؟ أم أننـا نقـدّم أعـــذارًا للحكومـات؟ هـل يطلـب القطـاع الخـاص أمرا، 
أو أمرين، أو ثلاثة مـــن الحكومة فـــي غياب التنســـيق والتكامـل بيـن المعنييـن؟ وأهـم مـا فـي المعادلـة هـو الإنسان. 
الإنســان الـــذي نطمـــح أن يتحـــول مـــن تابــع إلـــى مواطــن، أي إلــى شــريك. آن الاوان لتمكيــن الإنســان، وتفويضــه فـــي 
بلداننـــا للانتقال به من التبعيـــة إلـــى المواطنة، وأعتقـــد أن هـــذا الهدف يحتاج إلـــى تطويـــر الكفـــاءة والإبداع، ويتعلق 
الأمر هنا بتيســـير اســـتخدام WEFE Nexus كأداة فاعلة لتحديد الموارد البشـــرية وتحسـين مشـاركتها، والتشارك بها، 
في خدمة الصالـــح العـــام، وفـــي تطويـــر المشـــروعات الإبداعية الوطنيـــة ثـــم الإقليمية. فهـــل نســـتطيع أن نجعـل 
مـــن المجتمعـــات المحليـــة عنصـــرًا أساســـيا فـي مفهومنـــا لتطويـــر الحاكمية الرشـيدة مـــن القاعـدة إلـــى القمة؟ 
وهـــل يمكننا تطويـــر المـــوارد المحليــّـة مـــن خلال المسـاهمة فـــي إصـلاح قمـة الهـــرم المجتمعـــي؟ إن الرأسـمالية 
كمـــا وصفهـــا جوزيـــف ســـتيكليتس لا تنجـح، فنحن نتطلّع إلى الرأســـمالية التقدميـة، وبخاصـــةّ أن رأس المـال الأكثر 

أهميـــة لدينــا هــو رأس المـــال البشـــري، فكيـــف نوظفـــه، ونوظّف المــوارد كلّهــا لخدمته بصــــورة متكاملة؟ 

وختامــــا، فــإنّ مــا ينبغــي لنــا أن نركـــز عليـــه فـــي جلســـات اليـــوم، وغـــدًا فـــي الجلســـة الختاميـــة، هـــو التأكـــد مـــن 
صـــوابيّة التوصيـــات التـــي تصلـــون إليهـــا، وقابليـــتها للتنفيــذ. 

وشكرًا لحسن استماعكم

أسلّم عليكم، وأسعد بحضوركم أيها الأحبّة، وبعد،

فأودّ بدايــــة أن أشــــكر سعادة الســــفير الألمانــــي الدكتــــور مولتكــه علــــى إشــارته إلــى جوهــــر المشــكلة، وهــي 
الحاجــــة إلــــىِ  تشـــكيل مجموعـــات مـــن المختصيـــن »متعـــددي التخصصـــات« فـــي إطـار دعـــم الوكالـــة الألمانيـة 
للتعـاون الدولـيّ GIZ  لرابطـة الميـاه، والطاقـة، وإدارة النفايـات، والتوظيـف، والتدريـب المهنـي، والتعليـم، والحوكمـة، 

والمجتمعـــات، والتداخـل والتكامـــل بيـن النظـم التطبيقيـة. 

ولا بــدّ لنــا مــن أن نضــع نصــب أعيننــا دومــا الأهمّيّــة البالغــة لعمـــلنا معــا، بــروح الفريــق فـــي المســـتقبل. إنّ حوكمــــة  
قطاعــــات الميــــاه والطاقــــة والبيئــــة، هــي الغايــة التــي تمكّننا من بلــوغ غاياتنا، وتجعلنا قــــادرين علــــى مواجهــــة 
التحدّيــــات، ولا ســــيّما التحــــدي الــــذي طرحه سعادة الســــفير أمامنــــا اليــــوم، ويدور حول كيفيّة تحفيز جامعاتنـــا 
على نشـــر الوعـــي بأهميـــة تضافر جهود أشخاص من تخصصـــات متعدّدة ومختلفة، مـــع تحفيـــز آليّات الحوكمـــة 

الرشيدة، والوعـــي بأهميـــة التكامــــل بيــــن القطاعــــات المعرفيّة والعمليّة المختلفة.

فـــي الحقيقـــة، الشـــراكة ليســـت بيننـــا وبين الوكالة الألمانية للتعاون الدوليّ، ينبثق من المفهـــوم الـــذي بـــدأ فـــي 
الغـــرب، عندمـــا تــــمّ تشــــكيل المجتمــــع الأوروبــي للفحــــم والصلــــب ECSCفــي العــــام 1951. وفــي تلــك المرحلــة 
قدّمنــــا خطــــة جونســــتون فــــي وادي الأردن، لكــن غيــاب النهــــج متعــدد التخصصــات منــــع الحوكمــة الجيــدة 
مــــن التأثيــــر فــــي القطاعات الحيويــــة التـــي كان يمكـــن أن يفضي عملها إلـــى تأسيس ســـوق مشتركة، كمـا هـي 

الحــال فـــي الاتحــاد الأوروبــي. 

ــا،  ــي إقليمن ــق، ف ــا يتعلّ ــلع، بينمــ ــم والس ــا بالفح ــة، متعلّق ــة الأوروبي ــي الحال ــوارد، ف ــي للم ــل الإقليم كان التكام
بتكامـــل قطاعـــات الميـــاه، والطاقـــة، والغـــذاء، والنظــام البيئـــي. والحوكمــــة الرشــــيدة هــــي جــــزء مــــن الرؤيــــة 

الأساســية للمشـــرق، ولمنـــع المنطقـــة مـــن الانجــرار إلـــى مزيـــد مـــن التفتــّـت بعـــد ســـايكس - بيكـــو.

ــد 17 مــــن الأهــداف التنمويــة المســتدامة للأمــم المتحــدة علــى الشــراكة Partnership ، ويحتّــم ذلــك  ــصّ البنــ ينــ
علينــا أن نبــــدأ بترتيــــب بيتنــــا الداخلــــي موضوعيــــً، لنصــــل إلــــى تلــــك الشــــراكة المنشــودة؛ وهنــــا أتحــــدث عــــن 
ــي  ــيّ فـ ــتقلاله للمضـ ــى اس ــي عل ــاع العلم ــظ القط ــى أن يحاف ــل Intra Independence ، بمعن ــتقلال المتكاف الاس
ــاع  ــيّ، أو قط ــيّ، أو البيئــ ــيّ، أو المائــ ــذيّ، أو الزراعــ ــاع التنفيــ ــبة للقطــ ــر بالنســ ــك الأم ــة، وكذل ــات العلميّــ الدراســ
الطاقــــة، أي أن نحافــــظ علــــى تلــــك العناويــــن المســــتقلّة، وفــــي الوقــــت ذاتــــه أن نجعلهــا تعمــل مجتمعة من 
أجل ذلــــك التكافــــل والتكامــــل المطلوبيــــن، من دون النيـل مــــن هويـــة بعضنا البعض. على سبيل المثـال، مبـادرة 
وادي الأردن مـــن قبــل الحكومــة الأردنيــة، تهتمّ بجـــزء مـــن حــدود وادي الأردن أو الاخــدود الإفريقي العظيـــم، وهي 
مبـــادرة عمليــة متداخلـــة النظـــم، وينطبــق هــذا التداخــل علــى ســلطة منطقــة العقبــة ASEZA التــي تعمــل اليــوم 

فــي منطقــة أماميـــة مهمــة جــدًا.

 إن قضايـــا الطاقـــة والزراعـــة والميـاه تتجـاوز الـوزارات نفسـها، وهـي فـي صميـــم تداخـل النظـم. وهنـا أودّ التذكيـر 
مــــرة أخــــرى بأهميــة تطويــر البنيــة الأساسية المشــتركة، كمــا فــي المجتمــع الأوروبي للفحــم والصلــب، حيــث 

تشــــاركت جميــع المنشــــآت، على مستوى وجهــات النظر، عبـــر الحـدود والـدول. 

ــة  ــق تنموي ــاث مناط ــا ثـ ــام، ولدين ــاد الش ــق ببـ ــا يتعل ــية فيمـ ــة الأساس ــاركة البني ــرة مش ـًـا بفك ــت دائمـ ــد آمنـ وق
نتحــــدث عنهــــا: مجلــــس التعــــاون الخليجي، والمملكــــة العربيــــة الســــعودية، وبلاد الشــــام. وهنا أستذكر تجربة 
أفغانســـتان فيما يخصّ ســـمات شـــراكة فـــي التنميـــة، ولنأخـــذ مشـــاريع الميـاه مثـــاً، ونظرتهـــم إليها، مما يجعل 

توجيهات راعي المؤتمر
صاحب السمو الملكي الأمير الحسن بن طلال المعظّم

رئيس المجلس الأعلى للعلوم والتكنولوجيا
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ــة  ــفير جمهوري ــعادة س ــر. س ــي المؤتم ــم، راع ــال المعظ ــن ط ــن ب ــرِ الحس ــي الأمي ــمو الملك ــب الس ــيدي صاح س
 )GIZ( - ألمانيــا الاتحاديــة الدكتــور بيرتــرام فــون مولتكــه. الســادة الشــركاء، الوكالــة الألمانيــة للتعــاون الدولــي

أصحــاب الدولــة والمعالــي والعطوفــة. الحضــور الكــرام، الســام عليكــم ورحمــة الله وبركاتــه.

فوننا برعايِتكــم الحانيــة المُلهمــة  يُســعدني بأبهــى مشــاعر العرفــان والامتنــان الترحيــب بكــم ســيدي، وأنتــم تشــرِّ
لمؤتمرنــا هــذا، كمــا ويســعدني الترحيــب بالباحثيــن والخبــراء والحضــور الكــرام.

ســيدي صاحــب الســمو الملكــي، توجيهاتُكــم الرشــيدة كانــت حافزنــا الأكبــر فــي المجلــس الأعلــى للعلــوم 
والتكنولوجيــا لتشــكيل فــرق عمــل ضمّــت خبــراء مــن الجامعــات والمراكــز البحثيــة، والقطاعيــن العــام والخــاص، 
فــي مجــالات الميــاه، والطاقــة، والغــذاء، والتغيــر المناخــي الـــ )WEFE(، ومــا بينهــا مــن تقاطعــات، وكلُّ فريــق قــدّم 
ــه اليــوم  تقريــراً خاصــً تنــاولَ وصفــً وتحليــاً لواقــعِ الحــال، والتحديــات والحلــول المقترحــة، ونتــوّجُ ذلــك العمــل كلَّ
بعقــد هــذا المؤتمــر، ســائلين المولــى أن يوفقنــا لنخــرج بتوصيــات ومقترحــات تخــدم بلدنــا، وتســهمُ فــي رفعتــه 

ــاره. وازده

الأستاذ الدكتور مشهور الرفاعي
الأميــن العام

المجلس الأعلى للعلوم والتكنولوجيا

سيدي صاحب السمو الملكي، الحضور الكرام 

ســيناقش مؤتمرنــا السياســات المُتعلقــة بقطاعــات الـــ)WEFE(، ويتضمّــن برنامــج المؤتمــر جلســة حواريــة تحضرُهــا 
نخبــة مــن صانعــي القــرار، والخبــراء المحلييــن والدولييــن، لإقــرار التوصيــات، واقتــراح أولويــات البحــث العلمــي فــي 

هــذه القطاعــات المهمــة.

ــات  ــل الممارس ــادل أفض ــة، وتب ــات الـــ )WEFE( الحيوي ــن قطاع ــاون بي ــز التع ــى تعزي ــر إل ــال المؤتم ــن خ ــع م ونتطل
بشــأن الحلــول المتكاملــة، وإلــى إبــراز دور الــذكاء الاصطناعــي، وإنترنــت الأشــياء، ودمــج الطاقــة المتجــددة، وتعزيــز 

ــتدامة. ــة المس ــق التنمي ــة لتحقي ــروات الوطني ــن الث ــادة م ــرق الإف ــين ط ــة، وتحس ــراكات العالمي الش

سيدي صاحب السمو الملكي، الحضور الكرام

قــدّم الــذكاء الاصطناعــي أقــوى الأدوات لاســتخراج رؤى قابلــة للتنفيــذ مــن هــذا الكــمّ الهائــل مــن البيانــات المتاحة، 
ــاط،  ــد الأنم ــا وتحدي ــى تحليله ــدرة عل ــك الق ــا ويمتل ــل، كم ــي متكام ــام معلومات ــه كنظ ــادة من ــن الإف ــا م نُن ويمكِّ

ــن إدارة المــوارد بطــرقٍ لا يمكــن للأســاليب التقليديــة أن تضاهيهــا. ويحسِّ

ــؤِ بالطلــب عليهــا، واكتشــاف  ــاً، يمكــن للــذكاء الاصطناعــي معالجــة نــدرة الميــاه فــي الأردنِ مــن خــال التنب فمث
التســريبات فــي الشــبكات، وتحســين الاســتخدام الرشــيد، ويمكنــه التنبــؤَ باحتياجــات الميــاه المســتقبلية مــن خــال 

تحليــل عوامــل مثــل النمــوِ الســكاني، بيانــات المنــاخ، وأنمــاط الاســتهلاك.

ــب  ــرض والطل ــين إدارة الع ــال تحس ــن خ ــة م ــبكة الذكي ــاءة الش ــين كف ــي تحس ــذكاء الاصطناع ــن لل ــا ويمك كم
أثنــاء دمــج الطاقــة المتجــدّدة، ويمكنــه أن يُحــدث ثــورة فــي إنتــاج الغــذاء مــن خــال الزراعــة الدقيقــة، حيــث يحلّــل 
البيانــات مــن أجهــزة استشــعارِ التربــة، ويقــدم قــراءة دقيقــة لخرائــط الطقــس، ويراقــب صحــة المحاصيــل، وأنظمــة 

الــريّ والتســميد.

ــراء  ــاء والخب ــر، والعلم ــدت التقاري ــي أع ــل الت ــرق العم ــكر ف ــموكم، وأش ــري لس ــكري وتقدي ــدّد ش ــام أج ــي الخت ف
ــة وإدارة  ــامية لتنمي ــبكة الإس ــكر الش ــا وأش ــي )GIZ( كم ــاون الدول ــة للتع ــة الألماني ــركاءنا، الوكال ــاركين، وش المش
مصــادر الميــاه INWRDAM، والزمــاء أعضــاء اللجنــة التنظيميــة للمؤتمــر، وأخــصُّ بالذكــر الدكتــور رائــد عــوده، 

والمهندســة رشــا صمــادي. 

ودام الأردن عزيــزاً منيعــً فــي ظــلّ حضــرة صاحــب الجلالــة الهاشــمية الملــك عبــدالله الثاني ابــن الحســين المعظم، 
والســامُ عليكــم ورحمــةُ الله وبركاته. 

الكلمة الافتتاحية
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Your Royal Highness Prince El Hassan Bin Talal,

Your Excellencies, Ladies & Gentlemen, 

First let me thank you for inviting me this important conference here today and to give me the 
opportunity to speak to you. 

When I arrived in Jordan a little more than one year ago, it did not take long for me to realize the 
severe challenges Jordan faces regarding the scarcity of water. I have since learned that while the 
world average availability of water is 500 cubic meters per capita, for Jordan we are talking about 
60 cubic meters per capita. These numbers alone make it plain to understand for everyone with 
open eyes: in Jordan, water is a vital, yet scarce commodity. And when I think of my many visits 
around the country, I dare to say that in Jordan, water has always been a very scarce commodity. 

Let me briefly mention in this context that in our bilateral cooperation between Germany and Jorden 
the water sector has been our major focus right from the beginning. Since 1980 Germany has made 
available a total of 6 billion euros for projects in this sector. And currently we are implementing 
water projects totalling some 1.5 billion Euros around the country. This goes to say that Germany, 
as many other partners have, has recognized the primordial importance of this issue, because is so 
important for the welfare and security of Jordan. 

الدكتور بيرترام فون مولتكه
سفير جمهورية المانيا الفدرالية في الأردن

When I first read what this conference is all about, I must confess I had to consult my specialists. 
“AI” was something I could relate to immediately, but “WEFE Nexus” remained somewhat of an 
enigma to me at first. Having delved into the matter a bit deeper I have now understood that 
nexus between the water, energy, food and environment sectors. The idea behind this nexus 
turns out to be as simple as it is vital for the wellbeing of Jordan: 

If we are thinking “water”, we must at the same time think “energy”, just as we have to think 
“food or agriculture” and “environment”. Because these four sectors are closely linked to one 
another. 

In order to help tackle the many complexities in dealing with four sectors at the same time, 
AI can certainly help. The way it can do this is the main topic of this conference. I sure hope 
that using this modern technology will indeed help to transform the way we understand the 
nexus. This in turn can help to develop strategies in order to satisfy in the best way possible the 
necessities in all four sectors. 

If the nexus turns out to be a way of thinking and means working together across the boundaries 
of different sectors, people are needed who speak the same language, think alike, have a good 
understanding of the other sectors. I am aware that many highly qualified hard working and 
dedicated men and women think and work in the water, energy, food and environment sectors. 
But do they really speak the same language? Do they have an understanding of the issues in the 
other sectors, their limitations as well as their opportunities?

In case the answer turns out to be a clear “no” or a “probably not”:
Would it not be great to have a cohort of young people educated from scratch with the nexus in 
mind? Would it not be an idea to create what I would call a “School of water management” on 
university level that offers students a comprehensive approach to water management, with the 
WEFE nexus incorporated? 

To have students learn what their forefathers did to harvest and mange water.  To give them a 
thorough understanding of the nexus to issues related to energy and food production. To make 
them understand the fundamentals of aquifers and geology and civil engineering, to give them 
a feeling of the needs and methods that exist in agriculture, to make them understand possible 
environmental implications of their interventions, to teach them the tools of how to administer 
a business, and to give them an idea of how water management is relevant in urban planning 
and architecture?

To my knowledge, at present no university curriculum offers this kind of wholistic approach in 
their programs. I am therefore very happy that the German Jordanian University has agreed to 
take up this idea by working out a possible new bachelor program offering this kind of education. 

Ending my remarks, I hope that this conference and the implementation of the NEXUS will 
help Jordan to better manage its scarce resources across the four sectors, explore emerging 
technologies like AI and identify key research priorities. 

Finally, let me extend my appreciation to the Higher Council for Science and Technology as well 
as GIZ for organizing this conference. I wish you all a productive and successful conference. 

كلمة سعادة السفير
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نبذة عن المؤتمر

تنفيــذاً لتوجيهــات صاحــب الســمو الملكــي الأميــر الحســن بــن طــال المعظــم رئيــس المجلــس الأعلــى 
للعلــوم والتكنولوجيــا، عمــل المجلــس الأعلــى للعلــوم والتكنولوجيــا علــى دراســة التكامــل بيــن عناصــر 
منظومــة WEFE )الميــاه، والطاقــة، والغــذاء، والبيئــة(، مــن خــال تشــكيل فــرق عمــل متعــددة تضــم خبــراء 
متخصصيــن فــي كل قطــاع. حيــث أعــد كل فريــق منهــم تقريــراً خاصــً بقطاعه تنــاول فيه وصفــً وتحليلًا 

لواقــع الحــال، والتحديــات، وتوصيــات مقترحــة للعمــل علــى تحقيــق التكامــل بيــن عناصــر المنظومــة.

توجــت هــذه الجهــود بورقــة سياســة مســتقبلية حــول ترابــط قطاعــات الميــاه والطاقــة والغــذاء والبيئــة
)WEFE NEXUS( لتحقيــق التكامــل عبــر القطاعــات لمواجهــة التحديــات المتعلقــة بالمــوارد وضمــان 

مســتقبل مســتدام للأجيــال القادمــة.

وجــاء انعقــاد هــذا المؤتمــر لتعميــم ومشــاركة هــذا العمــل المميــز الــذي انبثــق عــن هــذا الجهــد الوطنــي 
ــة،  ــة والخاص ــات الحكومي ــف الجه ــن مختل ــراء م ــن والخب ــة، والباحثي ــاب العلاق ــرار، وأصح ــاع الق ــع صنّ م
والربــط مــع الجانــب الصناعــي لتقليــل الفجــوة بيــن المؤسســات التعليميــة والصناعــة وتعزيــز الثقــة 
المتبادلــة بينهمــا. وكذلــك لاستكشــاف إمكانيــات الــذكاء الاصطناعــي، وإنترنت الأشــياء، والزراعــة الدقيقة، 

وتكامــل الطاقــة المتجــددة، وغيرهــا مــن التقنيــات الناشــئة فــي دعــم قطاعــات WEFE وتقاطعاتهــا.

وقد هدف المؤتمر إلى:

عــرض النتائــج التــي خَلُصَــت إليهــا فــرق العمــل أمــام أصحــاب القــرار فــي الأردن والخبــراء للحصــول علــى 
التغذيــة الراجعــة منهم.

ــة  ــل التنمي ــن أج ــة )WEFE Nexus( م ــذاء، والبيئ ــة، والغ ــاه، والطاق ــات المي ــط قطاع ــى تراب ــد عل التأكي
المســتدامة فــي الأردن ومعالجــة التحديــات الفريــدة والمتعلقــة بنــدرة المــوارد.

ــول  ــأن الحل ــات بش ــل الممارس ــادل أفض ــي الأردن، وتب ــة ف ــات WEFE الحيوي ــن قطاع ــاون بي ــز التع تعزي
المتكاملــة.

التركيــز علــى دور الــذكاء الاصطناعــي والتقنيــات الناشــئة فــي دعــم وتمتيــن قطاعــات الميــاه والطاقــة 
والغــذاء والتغيــر المناخــي وتقاطعاتهــا.

دفع تطوير حلول مبتكرة وعملية قابلة للتطبيق على أرض الواقع في الأردن.

إقــرار التوصيــات واقتــراح الأولويــات للبحــث العلمــي فــي قطاعــات الميــاه والطاقــة والغــذاء والنظــام 
البيئــي، مــن خــال جلســةً حواريــة ختاميــة حضرهــا نخبــة مــن صانعــي القــرار والخبــراء المحلييــن 

ــن. والدوليي

الفهرس
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Water Keynote Speaker

Dr. Ayman Alafifi
Technical Lead - Innovation at EKI Environment

and Water, USA

WATER
Session 1

الفهرس
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Introduction

Search for Efficiency

AI Applications

From watershed to end-users
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What is Generative AI? Optimal Management
• Dynamic integrated resource management
• Cross-sector optimization and tradeoffs

Optimal Management – Example
Optimal allocation of resources

AI-powered Impacts on the Water Industry
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Groundwater Operational Decision Support Tool to calculate projected water availability

Business Intelligence

Business Intelligence – Example
Water accounting dashboard supports performance evaluation and investment decisions
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Demand and Supply Evaluation helps create portfolios of supply options to meet projected demand Automation

Automation - Example

Collaboration

Stormwater capital improvement projects

•	 Generate text (product description, creative writing, essays, etc.)
•	 Summarize text
•	 Improve writing, proofreading
•	 Write and possibly run code using different languages
•	 Produce digital art, graphic images, diagrams, videos, and slides
•	 Image to text detection
•	 Generate data for models

Sketch Model Render Photo

Grant Data Extractor
By Nishesh Arora

Extracts grant details and deadlines from websites into a VBA nested
array with dates in yyy-m-dd format and monetary values in

$#,0.00## format, including a detailed summary of 2-3 sentences for 
each link.

Extract grant
details from this
website link.

Generate a VBA
array for the grants
from these links.

Get the grant
deadlines and
details from this ...

Provide a detailed
summary of grant
information from ...

Extract details and generate VBA array for:
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Collaboration – Example
Collective project prioritization

Should We Use AI/LLMs?

Workshop facilitation

Guidance for City staff using
generative AI tools        SF.GOV   

“We recognize both the potential benefits and risks these tools enable. 
We’re neither frozen by the fears nor hypnotized by the upside.”
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Emotional Journey of Adopting AI Our Approach to Using AI

Takeaways and Looking Ahead

How do you Get Started?

•	 Data collection/query
•	 Data transformation and loading
•	 Automate data analysis
•	 Create user interfaces
•	 Proofreading, improve writing
•	 Brainstorming ideas
•	 Generate text/photos
•	 Summarize text
•	 Generate dummy data for model

AI and Water Management: A Powerful Partnership
•	 AI won’t replace us—it will enhance our work.

•	 From resource optimization to collaboration, we’ve seen real, impactful use cases.

Start Small, Think Big
•	 Begin with pilot projects for learning and scaling.

•	 Focus on high-value, low-complexity applications.

The Future: Bold, Innovative, Collaborative
•	 AI will revolutionize infrastructure design, risk management, and public engagement.

•	 The future of water management is in our hands—let’s embrace it together.
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HCST Water Sector Report Brief

Dr. Muhammad Shatanawi
Chair, Water Sectoral Committee

الفهرس
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Water Sector Report 

•	 Under the Guidance of HRH Prince El Hassan Bin Talal, the HCST mobilized a team of  experts to address and 
develop solution to water issues in Jordan and its relation to WEFE nexus.

•	 The team consist of: Muhammad Shatanawi, Theib Oweis, Marwan Raqqad, Samer Talouzi, Majd Al Naber 
and Mufleh Al Alaween (August, 2023)

•	 The report was reviewed by the water sector committee: Muhammad Shatanawi, Radwan Al-Weshah, 
Majed Abu-Zreig and Almoayied Assayed (August, 2024).

•	 The report was used as key input in preparing the WEFE Nexus Report

Terms of Reference

1.1 Conduct an in-depth review of the existing state of the water sector.

2.2 Diagnose key issues, identify constraints to sustainable development, and highlight areas of particular 
concern.

3.3 Determine the technical, political, and governance needs required to enhance the sector’s performance.

4.4 Identify the political, economic, social, and technical tools necessary for achieving desired changes, along 
with their methods of implementation.

5.5 Assign responsibilities to both public and private stakeholders, ensuring clear accountability.

6.6 Suggest initiatives, projects, and ideas aimed at driving significant improvements within the sector.

7.7 Promote collective action across the water-food-energy-climate change nexus, identifying opportunities 
for integrated solutions at all levels.

Introduction

•	 Jordan is situated in semi-arid to arid regions with an area of 89,400 km2
•	 Population of Jordan as of the middle of 2024 is 11.6 million people.
•	 Jordan faces significant water scarcity and stress so the per capita per year share of water is 95 cmpcy 

based on the total supply and 61 cmpcy based on renewable internal water resources.
•	 Volume of rainfall over Jordan is 8.18 BCM (92.7 mm) distributed as:

a) 1 BCM as blue water (runoff and groundwater recharge),
b) 1 BCM as green water to support rain-fed agriculture, forests, and pastures and
c) the remaining ( about 6.2 BCM or %75) are lost as evaporation.

•	 The erratic distribution of rain and climate change further worsen the situation. rainfall variation could be 
seen as: in 1966/67, rainfall reached 17.8 BCM while in 1988/89, it reached 3.0 BCM.

Water Resources in Jordan for 2022
Reference: Water Budget for Year 2022, (MWI, 2022)

Groundwater resources and their uses in Jordan
•	 Renewable groundwater resources 275 MCM
•	 Non-renewable groundwater resources 143 MCM
•	 Pumping from renewable groundwater is 471 MCM
•	 Over-pumping from renewable groundwater is 196 MCM
•	 Pumping fron non-renewable groundwater is 186 MCM
•	 Total pumping from groundwater is 659 MCM suppling 381 MCM to domestic, 247 MCMto agriculture and 

31 MCM to industry and other uses.
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Reclaimed Wastewater 
•	 There are thirty-two operational wastewater treatment plants (WWTPs) in Jordan designed to produce 

244 MCM in 2022.
•	 The volume of treated wastewater has reached 196.2 MCM in 2022.
•	 About 177.5 MCM (%90) of reclaimed wastewater is used for irrigation  About 140.5 MCM are used in 

the Jordan Valley and  about 37 MCM in the Highland (37 MCM).
•	 As Samra WWTP produces 117 MCM of treaded effluent mixed with floodwater and other surface water 

sources are used for irrigation in the Jordan Valley.

Desalinated Water
•	 Brackish water desalination are limited to Abu Az Zeeghan spring to produce 3.6 MCM plus 1 MCM 

desalinated plant on Karamah Dam.
•	 Unknown quantities are being desalinated by farmers from relatively saline groundwater in the Jordan 

valley (estimated at 10 MCM). Few wells are treated by JVA. Both  are counted as groundwater.
•	 One plant in Aqaba for desalination of sea water at a rate of 500 m3/hr by a fertilizer company.
•	 Aqaba-Amman Water Desalination and Conveyance Project (AAWDCP) is under final stages and it will 

provide about 300 MCM of desalinated water per year through the Jordan National Water Carrier Project.   

The distribution of water supplies among sectors

Non-Revenue Water (NRW)
•	 Non-revenue water (NRW) or unaccounted-for water (UfW) is generally defined as the difference 

between the volume of water supplied in the water distribution system and the volume of water billed 
to the water consumers.

•	 The high level of NRW is an alarming figure and huge efforts should be made to reduce these losses. It 
has reached %47 level.

•	 It varies from area to area within the utility. NRW in Zarka has reach %56 while in Amman it was  %40.6. 
Similarly, the variation in NRW between Irbid and Mafraq are %43 and %64, respectively.

Efforts to Reduce NRW
•	 The water companies with the supports given by USAID, GIZ and the world Bank are working to
•	 reduce the NRW to an acceptable level.
•	 The intention of Miyahuna in response to the 2016-2025 water strategy is to achieve sustainable
•	 reduction of water losses.
•	 Aqaba water company effort in reducing losses is achieved by installing ultrasonic flow meters
•	 and supplying continuous flow.
•	 Yarmouk effort has started by establishing a NRW unit and installing smart flow meres.
•	 The Economic Modernization Vision (2023) proposed some initiatives like reducing NRW by 2%
•	 annually and Improving water efficiency.

Issues and Challenges
•	 Besides other issues, the main problems facing Jordan in management of water are:
•	 Water Scarcity and Inefficient Water Management, where each contributes %50 to the problem.
•	 Water Scarcity: A growing global issue where the demand for freshwater exceeds the available supply. 

Causes are limited natural resources, population growth and refugees, and Climate Change
•	 Inefficient Water Management: Poor usage, distribution, and conservation practices exacerbating the 

scarcity of water resources.

Other Challenges
•	 Shortage in well trained human resources in the different fields related to the water sector and difficulty 

in attracting qualified and professional people to the water sector.
•	 Lack of sense of ownership by public to water and its related infrastructure and the need to public 

awareness programs.
•	 The low efficiency of water distribution systems for domestic and agricultural sectors where the NRW 

for domestic is about %46 while overall irrigation efficiency can barely reach %50.
•	 Absence of well-defined water rights and water uses which need to ensure full enforcement of laws 

and by laws concerning water and water rights.
•	 Illegal practices by suppliers and consumers of water for domestic and irrigation.
•	 Fragmented research in water and lack of team work and the need for establishing sustainable research 

groups on specific topics.
•	 Lack of problems identification to be addressed through applied research. This could be the responsibility of MWI.
•	 Little understanding and consensus on bringing users into participatory in order to adopt measures 

to ensure the active participatory by stakeholders in the planning and operation of the water sector 
activities whenever possible.

Domestic water use
•	 In 2022 ,521 MCM was supplied for domestic uses.
•	 About 457 MCM are distributed by three limited liability water companies (%88) and the rest by the 

Water Authority of Jordan.
•	 The main issues regarding water distributed are non-revenue water and the uneven distribution among 

users.
•	 Another major challenge facing the Water Authority and the distributing companies are the lack of 

adequate supply to some areas.
•	 Due the lack of design and inadequate pressure, many areas do not receive enough water supply.

Quantities are in million cubic meters (MCM)
Reference: Water Budget for Year 2022, (MWI, 2022)
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Actions needed to improve water sector performance
•	 Identify and define the performance indicators of the sector as NRW, Consumer satisfaction, reliability 

of supply, maintenance response, …
•	 Make diagnostic studies on system efficiency in both agriculture and domestic sectors to identify the 

cause, sources and faith of losses.
•	 Prepare new and comprehensive studies on sustainable yield of renewable groundwater using state of 

art groundwater modelling supported by GIS and RS technique.
•	 Determine the extent of deep groundwater aquifers regarding their depth, potential yield and water 

quality to be used as a future source for brackish water desalination.
•	 Different agencies have to work collectively to apply and reinforce water laws, by-laws and regulations 

for protecting and sustaining water resources especially groundwater.
•	 Concentrate on human resources development through different means like sending for higher degree 

in areas needed, provide them with in-job training and link promotion to performance
•	 Explore different and reliable options for finding new water resources.
•	 Encourage research and innovation that work on improving water and irrigation efficiencies and those on 

improving water desalination as well as improving the efficiency of energy used in the water production 
and distribution.

•	 Encourage efficient use of water for agriculture by selecting the crops of added value and those of 
higher economic efficiency. This has to be associated with the use of high-tech and smart agriculture.

•	 Invest heavily on promoting public awareness programs for retinal water use and protecting water infrastructure.
•	 Take measures to cope with water scarcity in all sectors
•	 Make sure that augmenting water for future generation depend on additional water supplies through 

desalination and water saving through demand management.

Despite being one of the most water-scarce countries, Jordan has made significant strides in water 
management like:
•	 93% of the population receives fresh water through the distribution network.
•	 More than 65% of households are connected to sewage networks, and 30% are served by safe sanitation 

methods.
•	 Over 90% of reclaimed water is reused for agricultural purposes. In 2022, the amount of reclaimed 

water reached about 180 million cubic meters.
•	 Locally grown fruits and vegetables are available in reasonable quantities and prices throughout the 

year, with a significant portion being exported to Arab and international markets.
•	 Due to advancements in health, environmental sanitation, water, and sewage services, the average life 

expectancy has increased from 46.5 years in 1955 to 75 years in 2023.

Water Strategies and Policies
•	 Water policy formulation started in 1995 by producing a set of policies with associated strategies as action plan
•	 In 1998, the Minister of W&I has taken the approval of the Cabinet of Ministers on a new water strategy for Jordan.
•	 In 2008, a new Jordan Water Strategy 2008-2022: Water for Life (MWI, 2009) was prepared by the Royal Committee.
•	 Jordan›s National Water Strategy (2016-2025) was lunched in 2016 to align with post-Millennium 

Development Goals era and the UN Sustainable Development Goals
•	 Recently (in 2023), the Ministry of Water and Irrigation adopted a national water strategy (2023- 2040) 

with a number of policies and capital investment programs.

The Economic Modernization Vision of 2023
The water strategic potential and priorities for Jordan as listed by the vision are:
•	 Achieve water security for Jordan in a financially sustainable manner to improve the overall quality of life.
•	 Create innovative channels for enhanced water production.
•	 Enable sustainable water use through demand management.
•	 Reduce inefficiencies throughout the system and prioritize municipal water use.
•	 Overall solve for the water scarcity issue by finding new sources, reducing water losses, attracting 

investments and enabling thoughtful and optimal use of water.

Proposed initiatives by the Economic Modernization Vision
•	 Reduce NRW by 2% annually.
•	 Launch national desalination projects.
•	 Provide opportunities for private sector investments.
•	 Improve the efficiency of energy use in the water sector, increase the use of renewable energy sources, 

and implement water dam-pumped energy storage projects.
•	 Improve water efficiency and financial self-sustainability.
•	 Upgrade water supply/demand management monitoring and control.
•	 Launch water conservation awareness program.
•	 Establish climate resilience and sustainable water use.
•	 Utilize technological solutions for water sustainability program
•	 Launch National Innovation Center.
•	 Proper implementation and enforcement of water laws and regulations.
•	 Establish Nexus Council (Water, Agriculture, Energy and Environment)

Water Scarcity Vs. Water Security

Water scarcity:
refers to the lack of sufficient available 
water resources to meet the demands of 
water within a region. It occurs when the  
demand for water exceeds the available 
supply. There are two types (i) Physical 
scarcity and (ii) Economic Scarcity. Water 
scarcity leads to reduced access to clean 
drinking water, agricultural and economic 
disruptions, environmental degradation, 
and conflicts over water resources.

Water security:
is the reliable availability of an acceptable 
quantity and quality of water for health, 
livelihoods, ecosystems, and production, 
along with an acceptable level of 
waterrelated risks (like floods and droughts). 
The water security focuses on the availability 
of water, its quality, sustainability, equitable 
distribution, and management systems

Water Security in Jordan
This subject is for discussion

What level of water security do we have in Jordan?



3534

Coping with water scarcity in Agriculture
•	 Maximizing the productivity of blue water resources.
•	 Restoring lost rainfall as green water.
•	 Recovering water in the Badia through water harvesting and storage.
•	 Adopting water-efficient farming practices like precision farming, which uses data and technology to 

monitor crops’ water needs more closely and enable farmers to irrigate only when necessary.
•	 Setting policy and regulation that addresses water pricing and incentives and water rights and allocation
•	 Using efficient irrigation technologies like subsurface drip irrigation and smart irrigation Systems.
•	 Practicing crop selection and modification like: drought-resistant crops, crop shifting and selecting 

varieties with shorter growing cycles.
•	 Adopting soil-water management practices such as mulching, soil moisture retention, and conservation tillage.
•	 Reusing and recycling of water like: reclaimed wastewater and desalination for agriculture when 

economically feasible.
•	 Developing future agricultural policies and strategies that encourage stakeholders to use the above 

practices.

Paradigm Shift in Water Management
There is a need for a qualitative shift in water management including:

1.	 Investing in people and developing human resources.
2.	 Incorporate Artificial Inelegance (AI) into Water Management
3.	 Equitable distribution of water resources among regions, sectors, and populations.
4.	 Raising water awareness among the population.
5.	 Efficient distribution and use of water to reduce losses and improve productivity.
6.	 Improving water management in agriculture.
7.	 Augmenting new sources through brackish water desalination and then seawater desalination.

Water Research in Jordan
•	 Water research is primarily conducted by universities
•	 Support is provided by HCST and SRSF
•	 Research funds sometime are provided from the Universities Budget
•	 The main outside funder is the European Commission through different initiatives.
•	 The Ministry of Water and Irrigation and other related governmental bodies do not currently provide any 

research funds or support specifically dedicated to water research.
•	 Research in the water area are still fragmented and lacks comprehensive approach and team work.

Scientific Research Priorities in Water Sector
• Water Resource Management
• Climate Change Impact on Water Resources
• Water Governance and Policy
• Water Quality and Pollution Control
• Water-Energy-Food Nexus
• Integrated Water Resources Planning
• Social and Economic Aspects of Water Management
• Water Education and Awareness

Water, Energy, Food and Ecosystem Nexus
WEFE nexus approach is needed taking into account the complex interlinkages between these
four key sectors: water, energy, agriculture, and ecosystems.

Water for Food
The water footprint required to produce one kilogram of some foods

Food Energy

Water

Ecosystem

Ec
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Water use in Food Production
•	 Irrigated agriculture in Jordan is concentrated in the Jordan Valley and highlands with an area of 865,000 

dunums (about1%). Out of which. 510,000 in the highland and 355,000 in Jordan Rift Valley.
•	 Irrigated agriculture consumes approximately 571.7 MCM of water annually or about 50.5% of the total 

water supply in 2022.
•	 The rain fed ecosystem covers approximately 3.4 million dunums, accounting for less than 4% of 

Jordan›s total area. This include: residential areas, rainfed agriculture of one million dunums, forests 
and range land.

•	 The green water resources that support rainfed agriculture amount to about one BCM, with 0.4 BCM used 
for evapotranspiration by rainfed agriculture and 0.6 BCM used by forests and pastures in the highlands.

•	 The Badia ecosystem, representing about 93% of Jordan›s area, is characterized by annual precipitation 
of less than 200 mm.

•	 The Badia ecosystem can only support livestock feed for 1 to 2 months each year, necessitating 
supplementary feed for the remainder of the year.

•	 Rainfall in the Badia amounts to about 5 BCM annually.
•	 In the potentially productive zone with annual rainfall between 100-200 mm, approximately 11 million 

dunums receive about 1.6 BCM of rainwater annually.
•	 The area with less than 100 mm of annual rainfall covers about 72 million dunums and receives around 

3.4 BCM of rainwater.

Water and Energy
•	 About 89% of the energy needs are imported, mainly oil and natural gas.
•	 Generation companies produced 22,134 GHw in 2022. From which, 19,306 GWh were sold to consumers 

while rest of 13% was lost.
•	 The total installed power capacity has reached 5.796 GW by the end of 2022. while the peak summer 

load of 2022 reached 4.24 GW
•	 Renewable energy is 27.4% in 2022 and projected to be 31% of electrical generation by 2030 and 14% 

of the overall energy mix.
•	 Energy consumption in 2022 were: 46% by the transport sector, 20% by the household sector, 20% by 

the industrial sector and 14% by the agriculture and water treatment and pumping sector.

Interconnection between Water and Energy
•	Water for Energy Production: Hydropower, Power plants (nuclear, coal, natural gas) require large 

quantities of water for cooling purposes. Also, biomass for biofuels like ethanol requires significant 
water for crop irrigation.

•	 Energy for Water Supply: Extracting, treating, and distributing water requires energy e.g. to left one CM 
of water for 30 meter you need 50 kWh

•	Desalination: Desalination of sea water is energy-intensive. It requires 325- KWh per cubic meter of 
water, depending on the method and technology.

•	 Energy Water Footprint: Producing 1 MWh of electricity requires about 700 liters of water on the average
•	Geothermal Power: This energy source uses water or steam from underground to produce electricity.

Water for Ecosystem
•	 Ecosystem health is closely linked to water quality. Pollution from agricultural runoff, industrial discharge, 

or urban activities can degrade water quality, harming aquatic life and ecosystems.
•	 Ecosystems play a crucial role in regulating the climate by sequestering carbon dioxide and influencing 

local weather patterns. Water availability and vegetation cover within ecosystems influence their 
capacity to mitigate climate change impacts.

•	 Ecosystems rely on water for various processes such as habitat provision, nutrient cycling, and regulating climate.
•	 Habitat Provision: Water availability directly affects the distribution and quality of habitats within 

ecosystems. Wetlands, rivers, lakes, and oceans are all examples of habitats that depend on water.
•	 Water is essential for supporting biodiversity within ecosystems. It provides the necessary conditions for 

various species of plants and animals to thrive.
•	 Ecosystems provide essential services to human societies, such as water purification, flood regulation, 

and carbon sequestration.

AI in Water Management - Opportunities for Jordan
- How AI Can Help in handling water challenges facing Jordan?

•	 Data-driven decision-making: AI can analyze vast amounts of data (e.g., weather forecasts, soil 
moisture levels) for real-time water resource management.

•	 Predictive Analytics: Forecasts future water demand and availability, helping policymakers plan for 
water conservation measures.

•	 Optimization of Water Distribution: AI can dynamically allocate water resources, ensuring equitable 
distribution to agriculture, industries, and households.

- Key Benefits for Jordan
•	 Efficient Resource Use: Minimizes waste through better planning and distribution.
•	 Cost Savings: Reduces operational costs in water infrastructure and management.
•	 Increased Resilience: Prepares Jordan for droughts and climate variability through predictive tools.

AI-Driven Solutions for Water Management in Jordan
1- Smart Irrigation Systems
•	AI-based Sensors: Monitor soil moisture and crop needs, optimizing water usage in agriculture.
•	Water Scheduling: Automates irrigation based on weather forecasts and plant needs, reducing water 

waste. 

2- Leak Detection & Prevention
•	AI for Pipe Networks: Detects anomalies and leaks in real-time, reducing water losses in urban areas.
•	Predictive Maintenance: AI can predict failures in water infrastructure, allowing for timely repairs 

and minimizing disruptions.

3- Water Quality Monitoring
•	AI-Powered Sensors: Monitor real-time water quality, detecting contamination and ensuring safe 

drinking water.
•	Data Analytics: Analyzes patterns in water quality to prevent future issues
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Suggested Ideas, Initiatives, Programs or Projects
•	 Incorporate Artificial Intelligence (AI) into Water Management.

•	 Use the Water-Energy-Food-Ecosystems (WEFE) Nexus as a holistic approach to achieve all the SDGs

•	 Diagnostic studies to evaluate and monitor different forms of irrigation efficiencies.

•	 Re-evaluate the potential of renewable groundwater in Jordan

•	 Irrigated agriculture transformation initiative

•	 Green water initiative

•	 Badia rehabilitation program

•	 Comprehensive approach to Groundwater Resources Management

•	 Conduct integrated studies on the evaluation of deep aquifers in Jordan in terms of quantity and quality.

•	 Conduct studies on evaluating non-revenue water and proposing measures and actions to reduce it.

•	 Create Intensive Public Awareness Program for Water Conservation and Protection 

•	 Investing in Human Resources Development in Jordan for Organizational Growth and Success 

•	 Establishment of a Transboundary Water Negotiation unit.

•	 Introducing new technology like: Smart metering, smart irrigation, smart demand management using 

AI, SCADA system in monitoring, GIS, and creating data base.

Moderator:
Dr. Radwan Al-Weshah, Faculty of Engineering, The University of Jordan

Panelists:
•	Dr. Khaldoun Shatanawi

Director of Water, Energy and Environment Center, The University of Jordan

•	Dr. Majed Abu Zreig
President of Irbid National University

•	Eng. Malik Al-Rawashdeh
General Manager of Aqaba Water Company

•	Eng. Maysoon Zoubi
Chair of the Managing Committee of the Blue Peace Middle East

•	Eng. Mohammed Ouran
CEO of Jordan Water Company “Meyahuna”

•	Eng. Ra’fat Assi
Vice President at Royal Scientific Society

Water Panel Discussion
Challenges and Opportunities in Water

Management Technologies

الفهرس
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ENERGY
Session 2

Energy Keynote Speaker

Dr. Issa Batarseh
Department of Electrical and Computer Engineering,

University of Central Florida, USA
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HCST Energy Sector Report Brief

Dr. Majd Hawari
Member, Energy Sectoral Committee

الفهرس
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Introduction

•	 The Water-Energy-Food-Ecosystem (WEFE) Nexus refers to the interconnectedness of water, energy, food, 
and ecosystems, emphasizing that actions in one area often impact the others.

•	 Energy decisions directly influence water and food security.
•	 Renewable energy can produce the water used in agriculture, while clean energy sources can minimize 

environmental impacts and preserve ecosystems.
•	 This nexus approach is critical for sustainable development, as it ensures that resources are managed 

holistically, reducing conflicts, increasing efficiency.

Energy Committee 
(Eng. Walid Shahin, Dr Majd Hawwari, Dr Issa Alem, Eng. Zyad Sabra, 

Mr. Tarek Amad, Eng. Muhieddin Tawalbeh )

Energy Sector Report

Regulatory Framework of the Energy & Natural Resources Sector

Energy Figures in 2023

Renewables Contribution in Electricity Generation- 2023
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Renewable Energy Capacities in Jordan 2023 Strategic Objectives of the Energy Strategy (2020-2030)

Jordan’s Energy Sector Challenges

•	 Energy Dependency: Jordan is heavily reliant on imported energy resources.
•	High Energy Costs: High energy costs burden both the government budget and consumer prices, negatively 

impacting economic growth and quality of life.
•	 Limited Domestic Resources: Jordan has limited domestic fossil fuel resources, necessitating the importation 

of most of its energy needs.
•	 Energy Infrastructure: Infrastructure development, maintenance, and expansion are crucial for Jordan›s 

energy sector.
•	 Renewable Energy Integration: Jordan has made significant strides in renewable energy, but integrating 

these sources into the national grid presents technical and financial challenges.
•	Water-Energy Nexus: Balancing water and energy resources is a complex and pressing challenge due to 

Jordan›s critical water-energy nexus issue.
•	 Environmental Impact: Transitioning to renewable energy sources is essential for reducing greenhouse gas 

emissions and mitigating environmental impact. However, this shift requires substantial investment and 
careful planning to minimize ecological disruption.

•	 Regulatory and Policy Framework: Effective governance and a supportive regulatory environment are crucial 
for the development and growth of Jordan›s energy sector.

•	 Economic and Political Instability: Regional geopolitical tensions and economic instability can adversely 
affect energy imports, investments, and overall sector development.

Energy Linkages with Water, Food and Ecosystem in Jordan

•	Water: Jordan faces severe water shortages, low rainfall, high evaporation, and a 48% nonrevenuewater 
rate. Population growth and development strain resources, with the water sector using 15% of national 
electricity, expected to double by 2030.

•	 Food: Agriculture is vital to Jordan’s economy, supplying key food products and contributing to exports. 
It supports 20% of the rural poor and consumes 5% of total energy, highlighting the need for sustainable 
energy practices.

•	 Ecosystem: Jordan must reduce GHG emissions to combat climate change. Investing in clean energy like 
hydrogen, nuclear, and geothermal, along with carbon taxes or cap-and-trade, can lower emissions. 
Carbon credits and efficient technologies can further cut emissions.

Recommendations Towards WEFE Nexus

•	 Establish a Nexus Research Network: Bridge the science-policy gap by creating a network involving 
academia, government, and the private sector to promote nexus technology implementation.

•	Create a National WEFE Nexus Council: Establish a governing body to foster nexus governance best 
practices and bridge institutional gaps.

•	Adopt a WEFE Nexus Approach Policy: Enhance policy coherence among the three sectors and climate 
change policies to provide integrated solutions and mitigate risks.

•	 Implement Collaborative Capacity Building Programs: Address the nexus capacity gap through training 
and development initiatives.

•	 Support Integrated Resource Management: Strengthen institutional structures for integrated resource 
management.

•	Apply Appropriate Policy and Economic Tools: Ensure basic human needs are met while implementing 
pricing mechanisms to discourage excessive consumption.

•	 Implement Integrated Planning and Management: Reduce trade-offs and build synergies across the 
three sectors.

National Objectives of the Energy Strategy (2020-2030)

The renewable energy share in electricity 
generation exceeded 27%
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•	Promote Sustainable Consumption and Production: Achieve SDGs and mitigate climate change impacts 

by promoting sustainable practices.

•	 Scale Up and Replicate Successful Projects: Expand and replicate existing nexus projects, such as 

integrated seawater energy and agricultural systems, renewable energy for wastewater treatment and 

reuse, and solar desalination.

•	 Enhance the Role of Municipalities and Local Authorities: Empower municipalities and local authorities 

to address WEFE nexus issues at the local level.

•	Build Capacity for Policy Makers: Strengthen the capacity of policymakers and institutionalize regional 

knowledge management systems to share best practices on the WEFE nexus.

•	 Encourage Energy Efficiency and Surplus Utilization: Promote energy efficiency among consumers and 

explore ways to utilize surplus energy, such as providing it to the agricultural sector at low cost.

•	Promote Hydroponic Projects: Encourage the adoption of hydroponic projects to conserve water and 

improve agricultural productivity.

•	 Expand Regional Interconnections: Strengthen energy connections with neighboring countries like 

Iraq, Saudi Arabia, Lebanon, and Egypt.

•	Utilize Energy Storage Systems: Implement energy storage systems to improve grid stability and 

integrate renewable energy sources more effectively.

•	Use Renewable Energy for Water Pumping: Employ renewable energy sources for water pumping, 

while carefully managing groundwater resources to avoid over-pumping.

•	 Implement Carbon Credit Certification: Establish a system for carbon credit certification to promote 

sustainable practices and offset emissions.

•	 Implement Time-of-Use Tariffs: Introduce time-of-use tariffs for net-metering and wheeling schemes 

to encourage energy efficiency and manage demand.

•	Promote Green Hydrogen/Ammonia: Explore the potential of green hydrogen and ammonia as clean 

energy carriers and fuels.

Moderator:
Eng. Wijdan AlRabadi, Advisor at the Energy and Minerals Regulatory Commission

Panelists:
•	Dr. Ahmad Al-Salaymeh

Department of Mechanical Engineering, The University of Jordan

•	Eng. Ahmad Duhni
Assistance Managing Director for planning and bulk supply, National Electric Power Company

•	Eng. Hanna Zaghloul
Chairman, Kawar Energy

•	Dr. Iyad AbuHaltam
Chairman, General Deluxe Company

•	Dr. Nadia Alrousan
Computer Engineering Department, The German Jordanian University

Energy Panel Discussion
Challenges and Opportunities in Water

Management Technologies

الفهرس
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FOOD
SECURITY

Session 3

Food Security Keynote Speaker

Dr. AbdulHakim Elwaer
Regional Director, FAO

الفهرس
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HCST Food Security Sector Report Brief

Dr. Mahmud Duwayri
Chair, Food Security Sectoral Committee

Note: The keynote speaker did not provide the full presentation.

الفهرس
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Scope of Work

The report document covers the following components within the Water, Energy, Food, and
Environment Nexus in Jordan:
•	 Agriculture,
•	 Food Industries,
•	Nutrition, and
•	Humanitarian action

The strengths and weaknesses of the different components in the Food Security were highlighted.

Food Security

Food Security Status in Jordan

•	 Jordan is considered a food secure country with a score of 8.8 on the Global 
Hunger Index (GHI), 2020. GHI scores based on a 100-point scale, where 0 is 
the best score (no hunger) and 100 is the worst. 

•	 Jordan published the “National food security strategy 2021-2030” and National 
plans for  public sector and economic modernization. 

•	 Given that Jordan’s ranking in the Global Food Security Index (GFSI) is 47 out of 
113 countries, the Government (through the Food Security Council) is working 
on improving Jordan’s ranking in this index. 

Food Security Status in Jordan-(GFSI), 2022

Committee Members

- Mahmud Duwayri,  
- Rida Shibli, 
- Mustafa Qrunfleh, 
- Nizar Haddad,
- Ayed Amr,
- Hamed Takrouri, 
- Esam Yamani, 
- Abdel Rahman Sultan,
- Mohammad Abu Jamous

The report was submitted by:    Present Committee Members:   

- Mahmud Duwayri,  
- Nizar Haddad,
- Hayel Obeidat
- Theib Oweis
- Husameddin HajAli

Food Security

This group has in mind the Sustainable Development Goals (SDGs) by the United 
Nations, especially the SDG2: Zero Hunger, which states “End hunger, achieve 
food security and improved nutrition and promote sustainable agriculture”.

“Food Security” exists when all people, at all times, have physical, social and 
economic access to sufficient, safe and nutritious food which meets their dietary 
needs and food preferences for an active and healthy life. 
The Food Security pillars are: Availability, Access, Utilization, Stability, Agency 
and Sustainability, defined as following:

1.1 Food Availability: Having sufficient quantities of appropriate food available.

2.2 Economic and Physical Access to Food: Having adequate income or other resources to access food.

3.3 Food Utilization/consumption: Having adequate dietary intake and the ability to absorb and use nutrients in 
the body. It is commonly understood as the way the body makes the most of various nutrients.

4.4 Food Stability : Refers to the constancy of the previous three dimensions.

5.5 Agency: The capacity of individuals and groups to exercise voice and make decisions about their food 
systems.

6.6 Food Sustainability: It refers to the long term variability of the ecological and social basis of food systems. 
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Food Security Status in Jordan
•	 Water stress and climate change: The agricultural sector uses more than 48.6% of the country’s available 

water resources. Climate change could further reduce water supply and crop productivity, thereby 
potentially decreasing Jordan’s GDP by as much as 6.8%.

•	 The agricultural area in Jordan is 400,000 hectares (ha) (4.5% of Jordan’s land area).
•	 The agriculture sector is the main source of income for about 15% of the population.
•	 Agricultural products account for 25 % of the grand total of Jordan’s exports.
•	 Most Jordanians spend 30–40% of their income on food. Relative to other food groups, the consumption 

of meat, dairy, eggs and sugar has increased over the past two decades.
•	 The food system contributes to national food security and represents 1520%- of the value chain of the GDP.
•	 Progress towards global nutrition targets: Although only 3% of all Jordanians are experiencing severe 

undernourishment, the rate of undernourishment amongst the country’s large refugee population is 
21%, and two thirds are at risk.

•	 Cereals, self-sufficiency is very low, while sufficiency in vegetables, poultry, is high.
•	 Changing consumption patterns and obesity: The national average intake of food groups associated with 

health and environmental impact (e.g. red meat, fish and dairy) by adults 20 years of age and older 
significantly exceeds the recommended daily intake. In 2019, more than 46% of women older than 18 
years were obese, 37.7% of women of reproductive age (15–49 years) were affected by anemia, and 
18.9% of all women (18 years or older) had diabetes.

•	 Food Processing: Most of Jordan’s 4,000 food-processing businesses are concentrated around the major 
cities and involved in baking, dairy and the preparation and packaging of food. Foodprocessing revenues 
represent 4.13% of the national GDP. The food-processing industry is growing rapidly, with the demand 
for ingredients expected to double in the next five years.

•	 The prevalence of severe food insecurity among the total population has reached %17 for the period 
2019-2021.

•	 Rising food prices: Since 2015, the consumer price index for food has increased by more than 5%, thus 
having an impact on the affordability of a healthy diet, particularly in terms of meat, poultry, legumes and 
fruit. Jordan is also highly dependent on global markets, as it imports around 70% of its staple food needs.

•	 The agriculture sector in Jordan employs 11.5% of the workforce, with a higher proportion of informal 
labor. Foreign labor is significant in the sector, with over 30,000 foreign workers employed in the 
agricultural sector in the country.

•	 Encouraging use of advanced agricultural technologies (precision agriculture and climate smart 
agriculture), in addition of its role in increasing economic profitability of farmers and farm owners by 
increasing productivity and decreasing all aspects of losses on the farms, it also can help in maintaining 
the sustainability of funded projects. 

•	 Developing innovative research and entrepreneurship, one of the proposed actions is to establish 
the Agricultural Research Hub (ARH) to act as an umbrella to all entities working on the agricultural 
sector. The hub can organize the research process to conduct more distinguished and problem-solving 
researches, conduct capacity building for researchers, and develop collaboration and partnership among 
other public sectors on one side, and between public and private sector on the other.

•	 Addressing post-harvest and agricultural input losses through improved storage, handling, and processing 
practices at the national level.

•	 Increasing crop productivity and water use efficiency in agriculture through the adoption of efficient 
irrigation systems, water management practices, and the promotion of water-saving techniques.

•	 Conserving biodiversity by working on rehabilitating rangelands that can also help in reducing the 
reliance on imported fodders. Afforestation is another important strategy to conserve biodiversity 
besides using new agricultural practices that conserve land and water such as multi - cropping and 
agroforestry. In addition, there is a need to establish projects for the sustainable use of biodiversity.

•	 The need of developing a comprehensive planning approach to maximize benefits of Al -Hamad and 
Al-Sarhan basins and support Nexus projects there that integrate water, food, and energy.

•	 Supporting the National Agricultural Research Center (NARC), the scientific arm of the Ministry of 
Agriculture, and the only center that conducts researches across Jordan in all field of agriculture, to act 
as a center for food and agricultural research, in which it can provide strategical research plans for all 
other agricultural research entities (universities and centers) about the priorities of research subject that 
is required to solve problems. The center can have a digital platform that include all researches output 
at national level as database required to build upon its results.

•	 The need to develop the scientific laboratories at NARC to be prepared as a national center for the 
universities to conduct their researches. Other actions are recommended to support food researches.

Recommendations for the Food Industries
•	 Increasing governmental support to the existing food industries and 

facilitate the establishment of new ones in form of tax cuts, export 
subsidies and reduction of the bureaucratic measures which hinder 
the production and export activities.

•	 Encouraging the practice of contracted farming of fruits & vegetables 
intended for processing.

•	 Encouraging the use of automation, computerization of factories and 
other up-to date technologies.

•	 Establishing a Food Processing and Nutrition Institute for training of 
intermediate- skilled workers in the food industries to acquire the 
needed technical skills in the various areas of food technology. The 
institute can be a major research center to solve the problems outlined in this document.

•	 Encouraging innovation and entrepreneurship in the area of food technology including production of 
ingredients and additives from local sources.

Recommendations for Agricultural Sector
•	 Enhancing policies and enforcing legislations related to the agricultural sector, which should provide 

further support to small-holder farmers, and other new regulations to provide accessible infrastructure 
that can help in developing all marketing strategy planning tools.

•	 Enhancing food supply and value chains through improved infrastructure, logistics, and market access to 
reduce post-harvest losses and strengthen the domestic food system.
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Recommendations for Food and Nutrition

•	 Promotion of education on nutrition and food safety among citizens, through the media, schools, 
universities, and other institutes.

•	 Raising awareness on the concepts of Food Science among those who deal with food security: either 
through workshops on nutrition in social protection programs.

•	 Starting internship program for graduated food scientists and nutritionists.
•	 Starting a specialized peer reviewed scientific journal for publishing the work of the local researchers.
•	 Encouraging applied research in the areas of Food Science and Human Nutrition.
•	 Use of food-based dietary guidelines (FBDG) aiming to educate people in selecting healthy foods.
•	 Focus on traditional foods including wild edible plants, since such foods constitute part of the cultural 

food pattern and contribute to food security and alleviation of nutrient deficiencies and eventually 
achievement of good health.

•	 A review of the existing food commodity subsidies, in light of the increasing prices, is essential with 
better identification of the most food-insecure and vulnerable families particularly in poverty pockets.

•	 Extending the school feeding programs to include all of the Education Directorates instead of covering only 
32 out of the 42 Directorates, and the inclusion of all primary school children from the 1st to 6th grade.

•	 Increasing the expenditure on preventive health and food safety since most of expenditure (70%) is on 
curative health, with focus on infant mortalities which constitute most of child mortalities. Also breast 
feeding practices are important, since inclusive breast feeding covers low percent of infants.

Urgent Research Needs

•	 Updated industrial surveys for the food industries sector.
•	 Studies of the amounts and cost of energy and water use by the different 

food industries.
•	 Studies of the food waste at the different stages of production and 

consumption.
•	 Studies on the environmental impact of the food industries.
•	 Studies on impact of school lunch program.
•	 More research on role of nutrition in combating the high prevalence of 

chronic non-communicable diseases.
•	 Continuous monitoring of the food security situation in Jordan.

Suggested Initiatives for Humanitarian Action

•	 Unify national databases and platforms concerned in distribution of assistance for vulnerable Jordanians 
and refugees.

•	 Identify clear and transparent targeting models for the most vulnerable people in Jordan.
•	 Improve food security through enhancing strategic reserves of key food commodities.
•	 Preparedness for emergencies and ad-hoc assistance, and planning for long-term preparedness to 

provide assistance to people in need.
•	 Policies to enhance and sustain the humanitarian assistance currently provided to the most vulnerable 

people in Jordan.
•	 Building resilience of the most vulnerable people in the long-term, through supporting climate change-

relevant initiatives.
•	 Focus on lowering food loss and food waste: for example, more research to be conducted on this front.
•	 Increase awareness of the importance of balanced consumption, and how to lower food loss and food 

waste at the household and community levels.
•	 Adoption of new technologies for food preservation and food processing, to increase long term food stocking.
•	 Scaling up innovative processes that can enhance efficiency in agriculture production.
•	 Utilize mobile technology: Develop a mobile application that connects food insecure individuals with 

local food banks and charities. This app could allow users to search for nearby food banks, schedule 
pick-ups or deliveries, and receive notifications about available food donations.

•	 Community Gardens: Encourage the establishment of community gardens in urban areas where food 
insecurity is prevalent. These gardens could provide fresh produce to those in need, and serve as a 
community-building activity. Local organizations could provide resources and support for the creation 
and maintenance of these gardens.

Recommendations for Humanitarian Action

•	 Apply models of governance, where government decides on the policies and priorities to organize and 
control the humanitarian sector, and the active stakeholders both national and international lead the 
operational implementation of a well-functioning humanitarian assistance system in Jordan.

•	 Operationalization of the above-mentioned suggestion through establishing a national partnership 
council/committee with participation of public, private and non-governmental sectors.

•	 The council takes lead on identifying the gaps, developing and programming the initiatives, coordinating 
the pooling and distribution of funds for humanitarian assistance among all key stakeholders.

•	 Enhance governance and transparency among all involved institutions. Government role will be 
facilitation and approving policies, deciding on priorities and regulation of the humanitarian sector in 
Jordan.
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Recommendations

•	 The development of accessible infrastructure is also vital, supported by new regulations. This infrastructure 
should facilitate marketing strategy planning tools, enabling more efficient distribution and marketing 
of agricultural products.

•	 Improving the food supply and value chains is essential through enhanced infrastructure, logistics, and 
market access. These efforts will reduce post-harvest losses and strengthen the domestic food system.

•	 Adopting advanced agricultural technologies, such as precision agriculture and climate-smart agriculture, 
is recommended to optimize resource use, enhance productivity, and improve climate resilience.

•	 Promoting innovation and progress, supporting for research and entrepreneurship is necessary.
•	 A digital interactive platform could facilitate knowledge transfer and provide a national agricultural 

database for further analysis and development.
•	 Reducing food waste and post-harvest and agricultural input losses by improving storage, handling, and 

processing practices.
•	 Adopting of efficient irrigation systems and water management practices will increase crop productivity 

and water use efficiency.
•	 Conserving biodiversity is crucial. Initiatives should focus on rehabilitating rangelands and reducing 

reliance on imported fodder. Promoting afforestation and implementing agricultural practices such as 
multi-cropping systems and agroforestry can contribute to biodiversity conservation and sustainable 
land and water use.

•	 Implementing drought preparedness measures to protect biodiversity. These measures include 
the rehabilitation of rangelands, sustainable land management practices, and the establishment of 
protected areas for biodiversity conservation. By preserving and restoring habitats, the resilience of 
plant and animal species can be enhanced, enabling them to better withstand the impacts of drought.

•	 Promoting water-efficient agricultural practices, such as precision irrigation techniques, also helps 
mitigate the effects of drought on biodiversity by reducing water wastage and ensuring efficient water 
use. In addition, raising awareness among local communities about the importance of biodiversity and 
engaging them in conservation efforts fosters a sense of responsibility and ownership. Through these 
proactive strategies, Jordan can enhance ecosystem resilience, safeguard biodiversity, and mitigate the 
negative consequences of drought on the natural environment.

•	 Governmental support for existing and new food industries is essential to enhance the sector. Measures 
such as tax cuts, export subsidies, and reducing bureaucratic obstacles can encourage growth and 
competitiveness. Promoting the use of automation, computerization, and modern technologies will 
improve productivity, reduce costs, and enhance competitiveness.

•	  Establishing a Food Processing and Nutrition Institute can provide training for intermediate-skilled 
workers in the food industry, with a focus on preserving cultural food patterns, improving food security, 
supporting strategic agricultural products: olive and olive oil, tomatoes, dates, grapes, and figs, and 
addressing nutrient deficiencies.

•	 Reviewing existing food commodity subsidies and providing targeted support to the most foodinsecure 
and vulnerable families, particularly in poverty-stricken areas, is crucial for ensuring equitable access to 
food. Lastly, implementing governance models where the government sets policies and priorities while 
active stakeholders lead the operational implementation of a well -functioning humanitarian assistance 
system will foster collaboration, transparency, and effective coordination in ensuring food security.

•	 Adopting these recommendations, Jordan can enhance agricultural productivity, mitigate the impact 
of climate change, reduce dependency on imports, and promote a secure and sustainable food future. 
Collaboration among the government, stakeholders, and the international community is crucial to 
achieving these goals and ensuring a resilient food and agricultural sector.

Food Waste and Loss in Jordan

•	 The Food and Agriculture Organization (FAO) highlights that approximately 
onethird of the world›s food is wasted annually, amounting to 1.3 billion 
tons and nearly one trillion US dollars. This waste significantly contributes to 
greenhouse gas emissions, making food waste a major contributor to climate 
change.

•	 Food waste in Jordan has doubled over the past two decades.
•	 It has been estimated at 101 kg per person each year in Jordan, (Food 

Waste Index, UNEP, 2024).
•	 The total amount of food wasted in Jordan could feed 1.5 million people for 

a whole year.
•	 At the level of food loss, it has been estimated that 22% of all locally 

produced fruit and vegetables are lost along the various nodes of the supply 
chain.

•	 33% of the country’s wheat supply is either lost or wasted.
•	 The agricultural waste is included in the Waste Management Framework Law (No. 16, 2020).

Food Waste and Loss: Proposed Initiatives

•	 Survey all food industry establishments to estimate food waste in order to promote cleaner production 
principles within the sector, including utilizing food by-products.

•	 Enhance SCP and CE in food industry across the value chain, by:
- Conducting surveys to estimate food waste, enhancing cleaner production principles, including
  by-products.
- Establishment of Key Performance Indicators (KPIs) and guide on reducing food waste by applying
  Resource Efficiency and Cleaner Production (RECP) principles.

•	 National food waste index: Focused on a structured approach to food waste reduction, including 
conducting field studies to assess food waste in restaurants and hotels and establishing a comprehensive 
database for food waste in Jordan.

•	 National incubator among food value chain: Launch hackathons to encourage youth initiatives in 
reducing food loss and waste and promote innovated agricultural practices.

•	 National legislative framework for food waste reduction: Adjust policies and enforce commitments, 
include awareness requirements for licensing, and consider the type of transported goods in transportation 
regulations due to their varying spoilage sensitivities.

•	 Food waste management infrastructure: This involves qualifying service providers who can manage 
food waste, especially from the hospitality sector, installing special equipment for food waste treatment 
like waste digesters, and developing infrastructure to support household and industrial food waste 
management.
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WEFE Nexus

The Water, Energy, Food, and Environment (WEFE) Nexus approach provides a comprehensive framework 
for addressing the interconnected challenges faced by Jordan›s food and agricultural sector. Adopting 
this approach effectively enhances food security and mitigates the complex challenges. This policy brief, 
based on recent statistics, national and international reports, as well as consultations with agricultural 
and food sector stakeholders, aims to address sector challenges and provide feasible recommendations 
achievable through national-level projects.

Moderator:
Dr. Fadel El Zubi, Senior Strategy Advisor, FAO

Panelists:
•	Eng. Belal Al-Hafnawi

Commissioner, Telecommunications Regulatory Commission

•	Dr. Jafar Al-Qudah
Advisor to the General Manager, Jordan Food and Drug Administration

•	Dr. Rida Shibli
President of Jordan Society for Scientific Research, Entrepreneurship, and Creativity

•	Dr. Rima Mashal
Head of Nutrition and Food Technology Department, The University of Jordan

•	Eng. Saeed Al Masri
General Director, Khairat Belady Company

Food Security Panel Discussion
Emerging Technologies
in Food Supply Chains

الفهرس
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ECOSPHERE
CLIMATE

Session 4

Climate Change Keynote Speaker

Dr. Ali Abkar
Managing Director, AgriWatch BV, Netherlands

الفهرس
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Structure

•	 Introduction: Sustainable Integrated Management for a Resource-efficient Jordan.
•	 Needs based on CCR: Knowledge/Skills/Products/WEFE-Sector to inspire problem-solving skills, 

active citizenship, and responsible engagement.
•	 Analysis of (new sensor) data: The WEFE can be quantified.
•	 Methods & Tools: AI, machine learning, segmentation, pattern recognition, feature classification.
•	 Examples and Case Studies: NexusWatch, Drought Monitoring, AgroTec, SAHs, TERRATECH, ECOLUTION, 

INHABITAT.
•	 Conclusion: Integrated AI and emerging Tech is essential for sustainable ecosphere.

Introduction

•	 AI and emerging technologies are transforming environmental monitoring: 

»»Remote Sensing data (satellite, drone, IoT), 
»»GIS data (maps).

•	 They offer innovative solutions for sustainable ecospheres, 
ensuring resourceefficiency and ecosystem resilience.

Geo-ICT

Definitions

•	 Remote Sensing (RS) is 
•	 Data acquisition by RS devices that are not in physical contact with the 

object, area, or phenomenon under investigation;
+ Data interpretation of data/images to acquire meaningful information

RS: Info from Satellite/Drone/IoT sensor data
•	Quality of info?
•	Utility of info?

Role of AI in Environmental Health

•	AI facilitates precision agriculture and resource management.
•	To provide relevant information for managing Ag & Envi. objects and 
processes.

•	Using new sensors and modelling techniques.

•	ML (3D+Time) models predict environmental changes, enabling proactive 
measures.
•	Real-time monitoring of ecosystems supports timely interventions.
•	Knowledge in its various forms is central

•	Choice of methods, algorithms and parameters.
•	Context-dependent knowledge from hired specialists, users, farmers, and managers.

•	Explicit reporting of uncertainties, combined likelihoods, predicted classes and model parameters

Geo-ICT Image Analysis
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Measurement & Control

•	Measuring the density of pest/disease in a field using RS/AI (measured with a certain accuracy).
•	Monitoring crops and their growth and humidity:

•	which part of the orchards has high/low transpiration, the best time for a single field precision 
irrigation, reducing the amount of irrigation needed

•	an effective use of methods & crop protection products. 
•	Examining fertile trees (on-year) or non-fertile (off-year).

•	Alternative crops/varieties?
•	Crop tolerance to #HeatStress and #DroughtStress? 

Examples and Case Studies:

Some highlights on solutions to the emerging issues of the WEFE nexus

Capacity Building, Internship, and building partnerships

Integrated approach

integrating RS data (satellite, drone, IoT), GIS data (maps), ML, and expert knowledge

AgriWatch BV
Office address: 
World Trade Center Twente
Industrieplein 7553 ,1LL
Hengelo, The Netherlands
www.agriwatch.nl
info@agriwatch.nl 

FIE17#: Fertilizing Experiment

Creating an online Decision Support system for farmers which processes data from 
sensors and integrates image analyses to improve both yield quantity and quality.
https://www.smartagrihubs.eu/ 
https://www.smartagrihubs.eu/flagship-innovation-experiment/-17FIE-online-dss-optimise-fertilisers
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The flowchart of ML of Geo-ICT data Results and Impacts

AgroTec project - EU Erasmus+ Skills and Innovation

Delineation of site-specific Zone map for variable rate application of N-fertilization 
for Wheatfield – Application of integration of sensor packages 
ML of RS data

NexusWatch Project (2023-2024)

Earth Observation and Geoinformation
Technologies to Foster Water-Energy-Food Nexus
Interventions

Funded by the Dutch government
Nuffic- Orange Knowledge Programme (OKP)
Tailor-Made Training Plus (TMT+)
Nuffic Project OKP-TMT+.23/00103

Coordinator: ITC/University of Twente

Name: Earth Observation and Geoinformation Technologies 
to Foster Water-Energy-Food Nexus Interventions
Acronym: NexusWatch
Dutch Partner: ITC Faculty of the University of Twente and 
AgriWatch company
Jordanian Partners: The University of Jordan, National 
University College of Technology, Mutah University, National 
Agricultural Research Center, Future Pioneers for Empowering 
Communities, and Inter-Islamic Network on Water Resources 
Development and Management (INWRDAM)

•	 NexusWatch aims to enhance the knowledge and 
skills of professionals and organizations active in the 
water-energy-food nexus through the use of geospatial 
technologies. 

•	 20≤n≤50 staff, students, experts, and professionals 
received training in JO and NL. 

•	 Training and CB: refresher courses, workshops, meetings, 
internships, lectures, field visits, teamwork
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Case Studies and Teamwork

•	 Assessing variability and controls of 
water availability from space: The case 
of the Jordan Valley

•	 Impact of the Syrian refugee crisis on 
land use of Yarmouk basin

•	 Climate Smart Agroforestry to Enhance 
Resilience and Productivity

•	 Enhancing Agricultural Resilience in the 
Shoubak region

Addressing Water Scarcity through 
Smart Irrigation

Drought Monitoring
Satellite and drone images for Drought effects 
monitoringCase of non-irrigated crops in the 
sandy soils of the Eastern part of NL

Climate Change and Remote&Local Sensing
It can help to understand challenges and scale solutions
to larger areas, as well as gain a better regional understanding
of challenges/solutions.

•	 feed quantity and quality

Define new information requirements under new climate conditions!
Increased Maize Yield by Rainwater Management: A Case Study

•	 SandySoil, LessRain, LessInsects, BirdsAttack, Weeds, Fungi, 
CropGrowth, Heat/WaterStress, MissingPlants, Yields?
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Benefit Geo-ICT & Environmental Monitoring

•	 Geo-ICT provide critical insights into resource consumption, enables efficient use, and promotes 
sustainable practices through data-driven decision-making. Geo-ICT for:

1) Skills (AgroTec, NexusWatch) - fostering digital upskilling and reskilling to equip individuals with the
    abilities necessary to thrive in the AI age.

- Geo-ICT specialists in emerging technologies,
- inclusion of under-represented categories in the Geo-ICT sector (women, migrants).

2) Green (MedOlive, VETfarm) - developing digital innovations with a positive climate impact, supporting
    the twin transition towards green and digital transformation.

- Precision Farming solutions for site-specific crop management.
3) Society (AgroSkills) - the power of digital in fostering social well-being and inclusiveness, to make a
    positive societal impact through AI (digital solutions).

- Local and/or regional development.
- Digital tools for critical responsiveness; Providing timely and practical solutions to counteract
  natural disasters.
- More efficient interactions among the scientific community, research institutions and programmes.

Conclusion

•	 Integrating AI and emerging Tech is essential for sustainable ecospheres.
•	 it is important to make AI and emerging Tech available to a wider range of stakeholders. 
•	 Bird-eye view of the landscape around us using new sensor data!

•	 Through Partnerships; enhanced awareness of climate issues; created poles of excellence (in different 
areas of climate science and tech); strengthened local institutional capabilities. 

•	Benefits: 
•	 These innovations drive environmental health and ensure a sustainable future for all.
•	 Build resilience and adapt to climate change
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HCST Climate Change Sector Report Brief

Eng. Belal Shqarin
Member, Climate Change Sectoral Committee
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Climate Change Report

Committee Members

Committee Members 2023    

Prof. Jawad Al-Bakri /    JU.
Eng. Sami Tarabieh /     UNDP
Eng. Belal Shqarin /       MoENV

•	 Overview of the climate change challenges in Jordan
•	 Focus on the water, energy, food, and environment 

(WEFE) nexus 

Climate Change Impact on Water Sector

•	 Jordan’s ranking as the 2nd most water-scarce 
country

•	 Projected supply reduction (15-18 %) and demand 
increase

•	 Water deficit of 835 MCM by 2050 

Water Sector Adaptation

•	 Key adaptation measures: desalination, rainwater 
harvesting

•	 Improve efficiency in water use and demand 
management 

Climate Change Impact on Agriculture

•	 Jordan’s limited arable land (4.5%)
•	 Projected reductions in crop yields (e.g., olives 20%, 

feed 15-30 %)
•	 Increased crop water requirements (12-30 %) 

Committee Members 2024     

Prof. Saeb Khresat /    F.P. JUST Univ.
Dr. Maha AL Zu’bi /      IWMI 
Eng. Ruba Ajour   /         RSS
Eng. Belal Shqarin  /     MoEnv.
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Climate Change Impact on Terrestrial Ecosystems

•	 Vulnerability of Mediterranean forests
and agroforestry to climate change

•	 Projected reductions in ecosystem resilience and 
productivity 

Agricultural Sector Adaptation

•	 Adaptation technologies: smart 
irrigation, water-efficient crops

•	 Stakeholder recommendations: smart 
agriculture, carbon sequestration 

Adaptation for Terrestrial Ecosystems

•	  Afforestation projects and ecosystem restoration
•	  Early warning systems for droughts and flood 

monitoring

Governance of Climate Change

•	 Ministry of Environment and Climate Change 
Directorate’s role

•	 Achievements: National Climate Change Policy, 
National Adaptation Plan (NAP),

•	 NDCs, and the Institussional role of all inline 
Ministries via the By-law 

Stakeholder Consultations

•	 Water sector: desalination, AI for water 
management

•	 Agriculture sector: smart systems, carbon 
sequestration

•	 Environment sector: early warning 
systems, ecosystem restoration 

Impact on Energy and Greenhouse Gas (GHG) Emissions 

•	 Energy sector responsible for 79%
of Jordan’s GHG emissions

•	 Total GHG emissions projected
to reach 54,714 Gg CO2eq by 2050 
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Enabling Factors for WEFE Nexus Solutions

•	 Identified constraints: limited financial resources, lack of specialized staff
•	 Enabling factors: legal frameworks, technology transfer, and financing 

Conclusion and Recommendations

•	 Urgency for integrated climate adaptation measures in WEFE sectors
•	 Importance of international support, financing, and technology transfer
•	 Call to action for strengthening governance and stakeholder engagement 

Technology Transfer and Financing

•	 TAPs (Technology Action Plans) for climate adaptation and mitigation
•	 Focus on renewable energy, smart systems, capacity building for climate 

finance access

Gender, Children, and Youth Mainstreaming

•	 Inclusion of gender and youth in climate policies
•	 Capacity building in public institutions for gender and youth analysis 
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Moderator:
Dr. Saeb Khreisat, Faculty of Agriculture, The University of Jordan

Panelists:
•	Dr. Almoayied Assayed

Director, Water, Environment and Climate Change Centre, Royal Scientific Society

•	Dr. Fayez A. Abdulla
Director, Queen Rania Al-Abdullah Center for Environmental Science and Technology,
Jordan University of Sciences and Technology

•	Eng. Mufleh Alalaween
Regional Water Advisor, Swiss Agency for Development and Cooperation

•	Dr. Nizar Haddad
Director, Innovations & Business Development Fresh Del Monte

•	Eng. Shada El-Sharif
Founder & Senior Advisor, Sustain MENA

Climate Change Panel Discussion
Emerging Technologies in Environmental 

Monitoring and Compliance

الفهرس
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WEFE NEXUS
Session 5

WEFE Nexus Keynote Speaker

Dr. Bassel Daher
Assistant Director for Sustainable Development

at the Texas A&M Energy Institute, USA

الفهرس
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WEF Nexus in Jordan

Economic Modernization Vision
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Seven Strategic Action Areas WEFE Nexus Tools

WEFE Nexus Case StudiesWEFE Nexus Research Networks
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WEFE Nexus Analytics MOROCCO

LEBANON

Existing Challenges for conducting WEFE Nexus Assessments

QATAR
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IoT as a Data collection Enabler Data Standardization

Broader Context Machine Learning for pattern recognition 
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Scenario Analysis and Assessment Remaining Challenges and Considerations

Cross-sectoral analysis while addressing data sharing challenge 
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Open Research Questions

1.	 How can data from diverse IoT sensors across water, energy, food, and ecosystem sectors be effectively 

standardized and harmonized to enable meaningful crosssectoral AI-driven analysis?

2.	 How can machine learning be used to uncover causal relationships rather than just correlations 

between sectors?

3.	 What role can IoT-driven predictive models play in enabling early intervention strategies for resource 

conservation in ecosystems under climate stress?

4.	 What visualization techniques can enhance the interpretability of AI-driven insights, making them 

more accessible for policymakers, local communities, and sectoral decision makers?

5.	 What are the ethical and governance challenges of implementing AI-driven WEFE Nexus management 

platforms in regions with varying levels of digital infrastructure?

6.	 How can data privacy and security be maintained in IoT-based WEFE systems, ensuring responsible 

use of AI for resource management without compromising individual or community rights?

7.	 How can AI and IoT be leveraged to address equity and access in WEFE nexus solutions, particularly in 

low-resource or developing regions?

HCST WEFE NEXUS Report Brief

Dr. Maha Al-Zubi
WEFE Nexus Committee

الفهرس
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Technical Committee Members/Report Authors:

Development Challenges

WEFE Current Situation: Water Resources
•	 Severe Water Scarcity: Jordan faces extreme water scarcity. In 

2021, the renewable freshwater share dropped to 68 m3 per capita.
•	Rainfall and Water Loss: Despite receiving 8.2 billion m3 of 

annual rainfall, about 75% (6.2 billion m3) is lost to evaporation, 
leaving only 2 billion m3 for blue water and green water (rain-fed 
agriculture, forests, and pastures).

•	 Fluctuating Water Resources: Jordan’s renewable water resources 
are estimated at 900 million m3 per year, with surface water and 
groundwater contributions. However, shared water agreements, 
such as the Yarmouk River allocation, have not been met, with 
actual flows reduced to 70-100 million m3, highlighting the 
challenges in securing consistent water supplies.

•	Declining Surface Water Availability: Jordan›s surface water 
resources have steadily decreased, from 340 million m3 in 2019 to 
308 million m3 in 2022. Despite having 17 dams with a combined 
capacity of 310 million m3, they are generally filled to only 40%-
60% capacity in recent years.

•	Over-extraction of Groundwater: In 2021, groundwater extraction 
reached 618 million m3, surpassing the safe yield by 146%, 
contributing to long-term water sustainability concerns. Additional 
water resources come from fossil aquifers (143 million m3) and 
desalinated brackish aquifers (75 million m3).

•	Desalination as a Future Solution: While current desalination 
efforts are limited, producing only around 7 million m3 annually, 
Jordan is developing the Aqaba-Amman Water Desalination and 
Conveyance Project, expected to provide 300 million m3 per year, 
offering a significant boost to the country›s water supply.

WEFE Current Situation: Energy Resources
•	Heavy Reliance on Energy Imports: Jordan imports over 89% of its 

energy, primarily oil and natural gas, which strains the economy 
and creates supply security concerns. The Energy Master Strategy 
2020-2030 aims to diversify the energy mix, increase local 
resources, and reduce import dependency.

•	Growth in Renewable Energy: Jordan has made significant progress 
in renewable energy, with its share in electricity generation rising 
from less than 1% in 2014 to 27.4% in 2022. The target is 31% 
by 2030, with MEMR aiming for 50%. Solar and wind installations 
have driven this growth.

•	Challenges and Energy Sector Debt: The sector faces technical 
and financial challenges, including high debts exceeding 5 billion 
JOD for NEPCO due to reliance on expensive oil after the Egyptian 
gas cutoff (2011-2015). Additionally, integrating renewables 
into the grid presents operational and capacity issues, with high 
transmission losses.
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WEFE Current Situation: Agriculture (Food)
•	Agricultural Ecosystem Pressures: Jordan›s agriculture relies on 

three ecosystems—irrigated, rainfed, and Badia—each facing 
pressures like water scarcity, overexploitation, climate change, 
and land degradation, threatening their sustainability.

•	Water Use in Irrigated Agriculture: Irrigated agriculture, 
concentrated in the Jordan Valley and highlands, uses about 534.4 
million m3 of water annually, heavily dependent on groundwater 
and treated wastewater. Water shortages and declining water 
quality pose risks to productivity.

•	 Challenges in Badia and Rainfed Agriculture: The Badia, covering 
93% of Jordan›s area, and rainfed agriculture are both hindered 
by poor ecosystem management, overgrazing, soil erosion, and 
high evaporation rates, resulting in significant water loss and low 
agricultural sustainability.

WEFE Current Situation: Ecosystem 
(Environment)
•	Degradation of Natural Ecosystems: Water scarcity in Jordan 

leads to the overexploitation of groundwater and surface water 
resources, causing the degradation of wetlands, rivers, and aquifers. 
This depletion reduces biodiversity, disrupts natural habitats, and 
accelerates desertification, particularly in fragile ecosystems like 
the Jordan Valley and the Badia.

•	 Energy-Intensive Water Solutions: The need for energyintensive 
solutions like desalination and wastewater treatment to address 
water shortages increases Jordan›s energy demand. This reliance 
on fossil fuels for energy further contributes to air pollution and 
greenhouse gas emissions, exacerbating climate change and putting 
additional stress on Jordan›s already vulnerable environment.

•	Unsustainable Agricultural Practices: Food scarcity, driven by water 
and energy shortages, pressures farmers to adopt unsustainable 
agricultural practices, such as overirrigation and reliance on 
treated wastewater. These practices lead to soil salinization, 
nutrient depletion, and land degradation, reducing the long-term 
productivity and ecological balance of agricultural lands.

WEFE Current Situation: Agriculture (Food)
•	Water-Energy Interdependence: Water and energy are critical and interconnected resources. Rapid 

population growth and industrialization have heightened the demand for both, exacerbating Jordan›s 
severe water scarcity and heavy reliance on imported energy, which significantly impacts the country›s 
economy and resource management.

•	 Energy Costs and Desalination: In Jordan, the high cost of energy, particularly for water pumping 
and desalination, poses a significant challenge. Desalination, essential for meeting water demands, is 
energy-intensive and contributes to greenhouse gas emissions. Energy costs account for a substantial 
portion of water expenses, highlighting the need for costeffective and sustainable solutions.

•	Renewable Energy and Projects: Jordan is increasing its share of renewable energy, aiming to reach 31% 
by 2030 in electricity generation and potentially 50% by 2030. The Aqaba–Amman Water Desalination 
and Conveyance Project (AAWDC) and the Water- Energy Nexus Committee›s efforts to integrate 
renewable energy solutions and enhance water and energy efficiency are critical for addressing water 
shortages and improving sustainability.

Water- Food Nexus
•	 Economic Importance and Water Demand: Jordan›s agri-food sector is vital for income and employment, 

contributing significantly to the economy. However, agriculture is the largest water user, creating pressure 
on limited water resources and necessitating efficient water management to support food security.

•	 Food Security and Imports: Jordan imports a large portion of its staple food, exposing it to global price 
fluctuations. Despite low self-sufficiency in staple crops, Jordan maintains a high level of food security, 
though structural and economic challenges, including high poverty and unemployment rates, impact 
food security.

•	 Sustainable Agriculture and Water Use: Climate change and overuse of water resources threaten 
Jordan’s water security and food production. Urgent reforms are needed in irrigation practices and 
crop selection to reduce water usage and enhance productivity. Effective governance and integrated 
management of water and agriculture are crucial for ensuring sustainability and addressing conflicting 
demands.

WEF- Climate Change Nexus
•	Climate Change Impact: Jordan will face more severe challenges in managing water, energy, and food 

resources due to climate change, with expected decreases in precipitation and increases in temperatures, 
leading to more frequent and intense droughts and extreme weather events.

•	Agricultural Stress: Reduced water availability will significantly impact agriculture, particularly in areas 
dependent on irrigation, exacerbating the need for energy and increasing greenhouse gas emissions.

•	 Feedback Loop: The interplay between climate change, water, energy, and food demands will create a 
feedback loop, amplifying socio-economic and sustainability challenges in Jordan and the broader region.

WEFE Context: Jordan
•	 Jordan faces extreme water scarcity. In 2021, the renewable freshwater share dropped to 68 m3 per capita.
•	Agriculture stands as the largest consumer of water resources, accounting for roughly 48% of the 

country’s total water usage.
•	 The water sector in Jordan consumes approximately 14% of the nation›s total electrical energy 

consumption for activities such as pumping, distributing, treating, and managing water and wastewater.
•	 Surface and Groundwater depletion has adverse effects on ecosystems, resulting in land degradation, 

loss of biodiversity, and desertification
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Why Should Jordan Adopt a WEFE Nexus Approach?
•	 Increase Resource Use Efficiency: The WEFE approach enhances resource management by identifying 

interconnections and reducing waste, ensuring optimal use of Jordan’s limited water, energy, and 
agricultural resources.

•	 Enhance Policy Coherence: A holistic WEFE approach allows for better policy alignment across sectors, 
reducing conflicts and duplication, and enabling more unified responses to socio-economic and 
environmental challenges.

•	 Strengthen Resource Allocation and Security: By strategically allocating resources based on 
interdependencies, the WEFE nexus helps balance competing demands, improving national security in 
water, energy, and food supplies.

•	Reduce Trade-offs: Managing resources through the WEFE framework minimizes sectoral compromises, 
allowing Jordan to make decisions that support long-term sustainability.

•	Build Synergies and Improve Governance: The WEFE approach encourages crosssectoral collaboration, 
improving governance and promoting transparency, accountability, and resilience in resource management.

Nexus Planning, Policies and Governance in Jordan
•	Development Challenges and Resource Pressures: The Government of Jordan (GoJ) faces significant 

challenges in achieving long-term development goals due to urbanization, population growth, unsustainable 
consumption patterns, and regional instability. These pressures, compounded by global trade and climate 
change, have shaped Jordan’s development policies over the past three decades.

•	Water-Energy-Food Nexus Importance: Despite the clear interconnections between water, energy, and 
food resources, the nexus has not been fully addressed in Jordan›s management strategies. However, 
with rising water scarcity, GoJ has increasingly recognized the importance of integrating these sectors to 
harness synergies in resource management and planning.

•	Governance and Policy Coordination: Policy development for water, energy, food, and climate change in 
Jordan is highly centralized, often leading to conflicting policies and limited public participation. Addressing 
these challenges requires better cross-sectoral coordination, good governance, and active involvement of 
stakeholders to ensure sustainable resource management and development.

WEFE Strategic Development in Jordan
•	Water, Energy, and Food Scarcity: King Abdullah II has consistently highlighted Jordan›s challenges with 

water, energy, and food scarcity, emphasizing their links to population growth, refugee influx, socio-
economic issues, and regional instability. The Climate Refugee Nexus Initiative proposed at COP27 aims to 
address these interconnected challenges.

•	National Strategies for Resource Management: The Government of Jordan has launched several national 
strategies, including the National Energy Strategy (2020-2030), National Water Strategy (2023-2040), and 
National Food Security Strategy (2021-2030), to reduce foreign fuel dependence, enhance agricultural 
sustainability, and address water and food security issues through renewable energy, advanced 
technologies, and efficient resource management.

•	 Climate Change Threats and Economic Vision: Climate change poses significant risks to Jordan›s water 
and food security, with projections showing reduced rainfall and rising temperatures. Jordan’s Economic 
Modernization Vision (2022-2033) aims to tackle climate change, foster sustainable development, and 
enhance the country’s global competitiveness through green economy initiatives and international 
investments.

WEF Nexus Index: Jordan
•	The WEF Nexus Index is a quantitative measure and representation of country-level WEF security based on 
21 water, energy, and food security indicators.

•	As of 2022, the WEF Nexus Index value for Jordan is 43.5, placing the nation in 149th position among the 
countries assessed. Jordan has a value of 51.1 for the Water pillar, 36.5 for the Energy pillar and 43 for the 
Food pillar.
•	Jordan ranks relatively low in terms of its WEF Nexus index, coming below Egypt (125), Tunisia (109) and 
Algeria (102). This is due to country’s relative low rankings in the three pillars.
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Policy Recommendations
•	Mobilize and Scale up Green Investment: Attract private sector investment in green technologies such as 

low-carbon energy, smart agriculture.

•	Agricultural Water-Saving Technologies: Accelerate adoption of water-saving technologies in agriculture 

through adjusted water and energy tariffs.

•	 Irrigation System Modernization: Upgrade irrigation systems with innovative technologies to combat 

water scarcity.

•	 Incentive and Subsidy Redesign: Reform subsidies to promote energy efficiency and adoption of solar and 

water-saving technologies.

•	 Cross-Sector Coordination, Database and Monitoring System: Develop a comprehensive coordination 

system, cross-sector database to support evidence-based policymaking in water, energy, and food 

management.

•	R&D Investment in Sustainability: Increase public and private investment in research and development 

for sustainable solutions.

•	 Capacity Building, Knowledge: Strengthen capacity within government agencies to implement WEF Nexus 

management practices.

•	National WEF Nexus Index: Develop a customized WEF Nexus Index tailored to Jordan’s challenges to 

guide policy and resource management.

Operationalize WEFE Nexus
•	To successfully implement the Water-Energy-Food-Ecosystem (WEFE) Nexus, policies must be tailored to 

national contexts, socio-economic conditions, and development priorities.

•	The WEFE strategy should advance Sustainable Development Goals (SDGs) 2 (zero hunger), 6 (clean water 

and sanitation), and 7 (affordable and clean energy), while also supporting SDGs 1 (no poverty), 5 (gender 

equality), 8 (decent work and economic growth), 12 (responsible consumption and production), 13 (climate 

action), 14 (life below water), and 15 (life on land).

•	Enhancing the national enabling environment for the WEF Nexus is essential, involving the adoption 

of transformative approaches such as nexus planning, scenario planning, sustainable food systems, and 

circular economy practices.

•	Strategic interventions and integrated analysis through analytical tools are crucial for developing 

sustainable pathways for resource security, job creation, improved livelihoods, and regional integration.

•	The process must be interactive and inclusive to tackle development challenges effectively and ensure 

no one is left behind.

Transition from “Silo” to WEFE Nexus Approach
•	Barriers to Nexus Approach: Jordan faces multiple barriers to shifting from a siloed to a nexus approach, 

including financial, technical, legal, capacity, informational, and institutional governance challenges. The 

entrenched vertical structure of government departments complicates coordination and limits effective 

integration across sectors.

•	Governance Challenges: Current governance and institutional mechanisms may be inadequate for 

supporting the nexus approach. Addressing complex environmental issues requires new skills, tools, 

capacities, and incentives to overcome challenges such as management complexity, contested methods, 

and unclear rights and responsibilities.

•	Priority Linkages: Key WEF linkages in Jordan include water-energy, food-energy, and water-food-climate 

change. Priorities are water-energy and water-food inter-linkages, which are crucial for addressing Jordan›s 

resource challenges.

•	 Stakeholder Engagement: Effective implementation of the WEF Nexus requires recognizing and engaging 

all relevant stakeholders, considering their concerns, and understanding their roles to ensure meaningful 

participation and implementation.

•	 SDG Alignment: The WEF Nexus approach supports the acceleration of Sustainable Development Goals 

(SDGs), particularly those related to poverty eradication (SDG1), hunger and food security (SDG2), clean 

water and sanitation (SDG6), affordable and clean energy (SDG7), responsible production and consumption 

(SDG12), and climate action (SDG13).

•	Holistic Benefits: Adopting the WEF Nexus approach promotes resource efficiency, resilience, and 

sustainability. It helps address complex global challenges, supports integrated strategies for achieving 

multiple SDGs, and contributes to a more equitable and prosperous future.
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Water Sector
•	 Establish AI and data science applications for water governance and NRW reduction, focusing on 

practical applications like leak detection, usage analysis, and predictive maintenance.

•	 Develop a centralized data hub for water quality and quantity monitoring, expanding it to include 

real-time integration and predictive tools analysis to forecast water availability and planning for 

regular and drought conditions.

•	 Conduct comprehensive groundwater studies using advanced modeling with a decisionsupport 

interface, incorporating social and transboundary aspects for regional needs.

•	 Drive AI-based research in water management with a focus on energy-efficient desalination 

and global collaborations. Establish partnerships to foster knowledge exchange and student 

involvement.

•	 Evaluate future water sources, including wastewater reuse and desalination, using a scenario-

based water budget model that includes cost-benefit analyses for all options.

•	 Expand training for water sector professionals, partnering with institutions for AI-focused programs 

and hands-on learning.

•	 Foster public-private partnerships for water innovation, establishing incubators, competitions, 

and mentorships for AI-driven solutions in water management.

•	 Create a comprehensive roadmap for AI integration, including a timeline, responsible parties, and 

KPIs to track progress in water sector digitalization.

Energy Sector
•	 Enhance the regulatory framework to encourage competition and facilitate private sector 

participation in renewable energy.

•	 Conduct a comprehensive review of the electricity sector to align business models with modern, 

decentralized structures and promote participation from IPPs and the private sector.

•	 Support the integration of renewable technologies, emphasizing solar, waste-to-energy, and 

emerging tech like hydrogen, with a focus on energy efficiency and clean fuels.

•	 Develop smart grid policies, incorporate IoT and device integration to improve grid efficiency, and 

adopt a digital twin model for simulations that enhance grid resilience.

•	 Promote energy storage solutions to stabilize renewable energy, implementing a digital twin and 

launching pilot projects for decentralized energy systems like PV solar and microgrids.

•	 Implement smart metering and prepaid billing to align energy demand with supply, supporting 

better grid management and efficiency.

Conference 
Recommendations

الفهرس
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Food Sector
•	 Incorporate WEFE Nexus and circular economy principles into national policies for sustainability

•	 Advance sustainable agriculture by promoting precision agriculture, supporting IoT and AI based 

pilot projects for efficient water use and improved yields, and using treated wastewater. 

•	 Adopt policies to support small-holder farmers.

•	 Strengthen efforts on food processing and climate-resilient agriculture, emphasizing R&D and partnerships 

to foster sustainable practices. Continue to strengthen support for the food industry with incentives for 

export-oriented businesses and link farmers to markets through contract farming initiatives.

•	 Promote balanced food consumption while fostering community resilience through self-sufficiency 

and reducing dependence on humanitarian aid.

•	 Strengthen efforts of reducing food losses and waste through the food chain process. 

•	 Conserve and utilize of biodiversity through working on rehabilitating rangelands. Adopt strategies 

for strengthening efforts on afforestation.

•	 Emphasize the role of nutrition in the well being of the populations at different age levels.

Climate Change Sector
•	 Implement climate-resilient policies in water management, promoting water-saving technologies 

and deploying WEFE pilot projects to address climate challenges like drought.

•	 Adapt agricultural practices to climate conditions by promoting water-efficient crops, optimizing 

irrigation, and initiating climate-focused pilot projects at the community level.

•	 Scale renewable projects, enhance public transport, and conduct scalable awareness programs 

through schools to foster community engagement and climate awareness.

•	 Continue ecosystem restoration efforts and establish early warning systems for environmental 

monitoring, emphasizing resilience and mitigation in environmental protection policies.

•	 Strengthen governance with climate-focused units across public institutions, enhancing coordination 

and participation among stakeholders in climate governance.

•	 Develop Technology Action Plans (TAPs) to secure climate funding, improve access to finance for climate 

initiatives, and build national capacity for resource mobilization in climate adaptation and resilience.

•	 Expand climate education initiatives with “Green Fab Labs” and “Mobile Labs” for hands-on learning, 

focusing on practical climate science education and community engagement.

WEFE Nexus
•	 Provide training on WEFE Nexus principles, focusing on IoT, data analytics, and AI applications for 

integrated resource management and collaboration.

•	 Mobilize green investments for sustainable technologies, implementing WEFE tools customized for 

Jordan’s specific conditions and promoting adoption through incentives.

•	 Establish a centralized system for data exchange across sectors to enable coordinated monitoring, 

evidence-based decision-making, and impact assessments.

•	 Create a WEFE Nexus Index specifically for Jordan, incorporating real-time IoT data for dynamic 

management and policy updates, enhancing resource management responsiveness.




