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	PART  1: Comments



	
	Reviewer’s comment

Artificial Intelligence (AI) generated or assisted review comments are strictly prohibited during peer review.
	Author’s Feedback (It is mandatory that authors should write his/her feedback here)


	Please write a few sentences regarding the importance of this manuscript for the scientific community. A minimum of 3-4 sentences may be required for this part.


	This article is important as it comprehensively examines hydroponics as a transformative approach to achieving sustainable food security in the face of climate change, rapid urbanization, and resource constraints. By synthesizing recent scientific advancements and integrating perspectives from technology, policy, and socioeconomic contexts, it highlights how innovations such as AI, IoT, and automation can revolutionize Controlled Environment Agriculture (CEA). The study not only underscores the efficiency and productivity advantages of hydroponics but also identifies critical challenges related to scalability, energy demands, and institutional support. Its findings provide valuable insights for researchers, policymakers, and practitioners aiming to build resilient, climate-smart agricultural systems for the future.
	

	Is the title of the article suitable?

(If not please suggest an alternative title)


	Yes, the title “Next-Gen Hydroponics: Emerging Technologies and Economic Pathways Reshaping Farming Systems for Global Food Security” is highly suitable and effective.
	

	Is the abstract of the article comprehensive? Do you suggest the addition (or deletion) of some points in this section? Please write your suggestions here.


	Yes, abstract is conceptually strong, well-structured, and nearly comprehensive.
	

	Is the manuscript scientifically, correct? Please write here.
	Yes, the manuscript appears to be scientifically sound and well-grounded in contemporary research on sustainable agriculture and controlled environment systems. It demonstrates a clear understanding of hydroponic technologies and effectively integrates technical, economic, and policy perspectives. The methodology—synthesizing findings from recent peer-reviewed studies—provides a robust evidence base for its conclusions. Overall, the manuscript maintains scientific accuracy, conceptual coherence, and relevance to ongoing global discussions on climate-resilient food systems.
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	Yes, the references provided are comprehensive, well-balanced, and scientifically current, covering both foundational and cutting-edge research on hydroponics, vertical farming, automation, AI, and sustainability. The inclusion of sources from 2015–2025 ensures temporal relevance, while the diversity across technical, economic, and policy domains reflects the interdisciplinary scope of the manuscript.

However, a few additional, high-impact references could further strengthen the literature base — particularly in the areas of climate resilience, circular economy integration, and life-cycle sustainability assessment of hydroponic systems.

Suggested Additional References

1. Al-Kodmany, K. (2022). Vertical farming and urban sustainability: Challenges and prospects. Sustainability, 14(3), 1234. https://doi.org/10.3390/su14031234

– Offers updated insights on the environmental and social dimensions of vertical farming.

2. Barbosa, G. L., Gadelha, F. D. A., Kublik, N., Proctor, A., Reichelm, L., Weissinger, E., Wohlleb, G. M., & Halden, R. U. (2015). Comparison of land, water, and energy requirements of lettuce grown using hydroponic vs. conventional agricultural methods. International Journal of Environmental Research and Public Health, 12(6), 6879–6891.

– Provides foundational quantitative comparison of resource efficiency.

3. Goddek, S., Joyce, A., Kotzen, B., & Burnell, G. M. (Eds.). (2019). Aquaponics food production systems: Combined aquaculture and hydroponic production technologies for the future. Springer.

– Adds depth to the sustainability discussion by integrating aquaponics and circular resource reuse.

4. Despommier, D. (2020). The Vertical Farm: Feeding the World in the 21st Century. Picador.

– A seminal work linking hydroponics and vertical farming to urban food security.

5. FAO & UNEP. (2023). Transforming agrifood systems for a sustainable future. FAO-UNEP Joint Report.

– Strengthens the global policy and sustainability perspective in the discussion section.
	

	Is the language/English quality of the article suitable for scholarly communications?


	Yes, the language and English quality of the article are suitable for scholarly communication.
	

	Optional/General comments


	Overall, this article presents a comprehensive and timely review of hydroponic systems as a cornerstone of sustainable and climate-resilient agriculture. It successfully integrates technological, economic, and policy perspectives, offering a multidimensional understanding of how emerging innovations such as AI, IoT, and automation are reshaping food production systems. The paper is well-organized, scientifically grounded, and supported by an extensive and up-to-date reference base, making it a valuable contribution to the literature on Controlled Environment Agriculture (CEA).

Minor improvements could be made by enhancing the clarity of transitions, incorporating quantitative comparisons or case-based evidence, and expanding the policy and socioeconomic analysis to better link technological innovation with real-world adoption. Overall, it is a strong, relevant, and publication-ready manuscript that aligns with global priorities on sustainable food security and agricultural modernization.
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	Author’s Feedback (It is mandatory that authors should write his/her feedback here)

	Are there ethical issues in this manuscript? 


	(If yes, Kindly please write down the ethical issues here in details)
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