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Advancing Circular Economy in Agriculture: A Comprehensive Study on National Potential
and Collaborative Governance under the Water-Energy-Food-Ecosystem (WEFE) Nexus

A growing population’s desire for agricultural output and the effects of global climate change
necessitates initiatives that promote resource efficiency and sustainable development which can
be achieved utilizing a holistic approach through the Water-Energy-Food-Ecosystem (WEFE)
Nexus framework. Circular agricultural practices including the generation of bioenergy and water
reuse may be viable solutions to reduce the pressures on the components of WEFE Nexus. This
study aims to understand the current level of circularity, explore ways to improve it through cross-
sector collaboration, and provide recommendations to overcome institutional, legislative,
financial, and regulatory barriers hindering the implementation of circular economy strategies in
the WEFE Nexus. The first section of this study evaluates the potential of circular agriculture in
Turkiye through water reuse for irrigation of crops and bioenergy generation from agricultural
residues for eighty-one provinces of Turkiye. Additionally, the identification of priority areas for
water reuse practices was determined by developing the Circular Agriculture Priority Assessment
(CAPA) index.

To realize the determined circular agriculture potential in a priority region, the Porsuk Watershed,
the second section of this study utilizes systems mapping tools, such as social networks and causal
loop diagrams.

Social network analysis has delineated interactions among stakeholders, with respect to the water
value chain approach, to offer policy recommendations aimed at increasing the cohesiveness of
the network and allowing opportunities for cross-sector WEFE collaboration. Similarly, causal
loop diagrams uncovered patterns, interdependencies, and causal relationships that will inform
effective decision-making processes and policy formulation for the sustainable management of the
Porsuk Watershed. The second section of this research is designed to provide stakeholders with
essential insights for devising a water management plan, expedited adoption of sustainable
practices, and establishing a foundation for an extensive WEFE Nexus roadmap.
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Tarimda Dongiisel Ekonominin Yayginlastirilmasi: Su-Enerji-Gida-Ekosistem (SEGE) Bagi
Kapsaminda Ulusal Potansiyel ve Isbirlikci Yonetisim Uzerine Kapsamh Bir Calisma

Artan nufusun tarimsal iretim ihtiyaci ve kiiresel iklim degisikliginin etkileri, Su-Enerji-Gida-
Ekosistem (SEGE) Bagi cercevesi kapsaminda biitiinciil bir yaklagim kullanilarak elde
edilebilecek kaynak verimliligini ve siirdiiriilebilir kalkinmay1 tesvik eden girisimleri gerekli
kilmaktadir. Biyoenerji iiretimi ve atiksuyun yeniden kullanimini igeren dongiisel tarim
uygulamalari, SEGE Bag1 bilesenleri lizerindeki baskilar1 azaltmak i¢in uygulanabilir ¢éziimler
olarak karsimiza ¢ikmaktadir. Bu ¢alisma, mevcut dongiisellik diizeyini belirlemeyi, sektorler
aras1 is birligiyle dongitisellik girisimlerini hayata gegirebilmek adina 6neriler sunmay1 ve SEGE
Baginda dongiisel ekonomi stratejilerini uygulamay zorlastiran kurumsal, yasal, finansal ve idari
engelleri asmak i¢in ¢6ziim Onerileri gelistirmeyi hedeflemektedir. Bu ¢aligmanin ilk bdliimiinde,
Tiirkiye’deki dongiisel tarim potansiyeli, tarimsal sulama i¢in atiksularin yeniden kullanilmasi ve
tarimsal artiklardan biyoenerji tiretimi yoluyla Tiirkiye’nin seksen bir ili i¢cin degerlendirilmistir.
Ayrica, Dongiisel Tarim Oncelik Tespit Indeksi gelistirilerek suyun yeniden kullanimi
uygulamalari i¢in Oncelikli alanlarin belirlenmesi saglanmistir.

Bu ¢alismanin ikinci boliimiinde, dncelikli bir bolge olan Porsuk Havzasi’nda belirlenen dongiisel
tarim potansiyelini hayata ge¢irmek i¢in sosyal aglar ve nedensel dongii diyagramlari gibi sistem
haritalama araglar1 kullanilmistir. Sosyal ag analizi, su deger zinciri yaklagimina gore paydaslar
arasindaki etkilesimleri tanimlayarak agin biitiinligiinii arttirmay1 amaglayan politika onerileri
sunmus ve sektorler arast SEGE Baginda is birligi i¢in olanaklar ortaya koymustur. Benzer sekilde,
nedensel dongili diyagramlari, Porsuk Havzasi’nin siirdiiriilebilir yonetimi icin etkili karar alma
stireclerini ve politika olusturmay: bilgilendirecek desenleri, karsilikli bagimliliklar1 ve nedensel
iligkileri ortaya g¢ikarmistir. Bu arastirmanin ikinci bolimii, paydaslara bir su yonetim plant
olusturmak, siirdiiriilebilir uygulamalarin daha hizli bir sekilde yayginlastiriimasini saglamak ve
kapsamli bir SEGE Bag yol haritasina bir temel olusturmak i¢in gerekli bilgileri saglamak tizere
tasarlanmistir.
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