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Abstract: Organic farming has developed as a globally recognized alternative to chemically intensive 

agricultural systems. It emphasizes reduced reliance on synthetic agrochemicals, biodiversity 

conservation, soil biological activity, and nutrient recycling, being closely aligned with ecological 

principles. This review synthesizes scholarly literature to critically assess the environmental, economic, 

agronomic, and social aspects of organic agriculture. Evidence indicates that organic approaches can 

improve soil organic carbon, sustain biodiversity, reduce agrochemical pollution, and support long-term 

agroecosystem resilience. However, the average yields can be slightly lower than those of conventional 

systems. Organic farming offers environmental services and potential climate resilience, contributing to 

broader sustainability. This study presents a multidimensional evaluation framework that integrates 

ecological integrity, socioeconomic viability, and long-term productivity while also considering short-

term yield. 
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I. INTRODUCTION 

The Green Revolution has intensified agriculture many-fold to meet the demand for global food production. The use of 

synthetic fertilizers, high-yielding crop varieties, and expansion of irrigation methods have dramatically increased 

agricultural production. However, such incorporations have caused extensive ecological costs, such as soil erosion, 

pesticide contamination, nutrient imbalance, and worsening biodiversity (Tilman et al. 2002). 

Organic farming has emerged in response to these unintended consequences. According to the International Federation 

of Organic Agriculture Movements (IFOAM), organic agriculture is defined as a production system that supports the 

health of soils, people, and ecosystems, favoring ecological balance rather than chemical dependence. Unlike 

conventional systems, which may have environmental costs, organic systems maintain biological nutrient cycles, 

diversified cropping, and ecologically based pest management. 

Recent research has further expanded the understanding of organic farming’s multifaceted benefits and challenges. 

Advances in long-term field experiments have reinforced evidence that organic systems enhance soil health by 

increasing microbial diversity and activity, which in turn improves nutrient cycling and disease suppression (Lori et al., 

2017). Moreover, meta-analyses encompassing diverse geographies have highlighted that while organic yields remain 

generally lower than conventional counterparts, the yield gap narrows significantly under stress conditions such as 

drought or poor soil fertility, emphasizing organic agriculture’s potential for climate resilience (Ponisio et al., 2015; 

Tuck et al., 2014). 
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This review synthesizes academic literature to evaluate organic farming from agronomic, environmental, economic, 

and socio-political perspectives. The aim of this article is to analytically examine both the strengths and structural 

limitations of organic agriculture within contemporary sustainability discourse. 

 

II. HISTORICAL AND PHILOSOPHICAL FOUNDATIONS 

According to early twentieth-century agrarian reformers, Sir Albert Howard argued that soil health determines plant 

and human health. The intellectual origins of organic agriculture can be outlined from here, which emphasized humus 

formation and composting as a necessity for soil fertility (Howard et al., 1943). Rudolf Steiner conceptualized the farm 

as an integrated living organism through the world’s first organic agriculture course, while Lady Eve Balfour conducted 

one of the earliest comparative experiments between organic and conventional farming systems (Paull, John., 2009). 

Such early frameworks placed agriculture in between ecological and ethical paradigms instead of looking at it as an 

economic productivity metric. After the institutionalization of standards given by IFOAM, four guiding principles: 

health, ecology, fairness, and care, these principles formulated organic farming as a broader sustainability narrative 

(Luttikholt, Louise.,2007). 

 

III. SOIL FERTILITY AND AGROECOLOGICAL MECHANISMS 

Soil fertility management of organic farming includes composting, green manuring, and crop rotations, which signify 

biological nitrogen fixation. Higher soil organic carbon content and enhanced microbial biomass were validated, in 

organically managed soils (Lal et al. 2004). 

Increased organic matter enhances soil accumulation, nutrient buffering, and water retention capacity. Such 

incorporations increase resilience against drought stress and decrease soil erosion. On one hand where synthetic 

fertilizers provide immediately soluble nutrients, in organic modifications gives nutrients gradually, as per the crop 

demand. 

Table 1: Comparative Soil Indicators in Organic and Conventional Systems 

Indicator Organic Systems Conventional Systems 

Soil Organic Carbon Higher Moderate/Declining 

Microbial Biomass Higher Lower 

Aggregate Stability Improved Variable 

Nitrate Leaching Reduced Higher 

(Adapted conceptually from Lal,2004; Reganold and Wachter,2016) 

 

IV. BIODIVERSITY AND ECOSYSTEM SERVICES 

Empirical studies demonstrate that organic farms support higher levels of species richness, particularly among 

pollinators, birds, and soil organisms (Hole et al. 2005). Reduced pesticide use and diversified cropping create habitats 

conducive to ecological balance (Bavec et al. 2015) 

Biodiversity makes a contribution for ecosystem maintenance, such as pollination, pest regulation, and nutrient cycling. 

These practices reduce dependency on artificial inputs and boost system stability (Keith et al. 2015). 

Technological integration has also been explored, with precision organic agriculture emerging to optimize input use 

and pest management through digital tools, thus addressing some productivity constraints. Additionally, life cycle 

assessments conducted up to 2020 confirm that organic farming systems generally have lower energy footprints and 

greenhouse gas emissions per unit area, reinforcing their role in mitigating agriculture’s environmental impact 

(Tuomisto et al., 2012; Gattinger et al., 2012). 
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Figure 1 

 
V. PRODUCTIVITY AND YIELD DEBATES 

In the present context, yield comparisons remain fundamental to policy debates. A comprehensive meta-analysis by 

Seufert et al,. 2012 specifies that organic yields are on average 10–25 percent lower as compared to conventional 

yields. However, variability is high across crops and climatic contexts. 

Due to improved soil structure and moisture retention, organic system of farming often demonstrates greater yield 

stability under drought conditions (Reganold et al,. 2016). In addition, energy use per hectare is lower in organic 

systems due to less artificial nitrogen application (Pimentel et al,. 2005). 

 

VI. ECONOMIC VIABILITY AND MARKET STRUCTURES 

Organic farming generally includes premium prices with compensating potential yield reductions. However, such 

transitional periods contain economic challenges due to certification expenses and provisional productivity 

failures(Reganold and Wachter,2016). 

In spite of such barriers, consumer demand has expanded, and so has strengthened organic market growth day by day. 

Organic agriculture supports rural employment and reduces farmer exposure to hazardous agrochemicals(Reganold and 

Wachter,2016). 

Economically, recent studies have addressed the scalability and market dynamics of organic farming, showing that 

consumer willingness to pay premiums and policy incentives contribute to expanding organic acreage globally, despite 

persistent challenges in certification costs and knowledge transfer to farmers (Willer & Lernoud, 2020). Socially, 

organic farming has been linked to improved farmer health outcomes due to reduced exposure to synthetic 

agrochemicals and has fostered community-based participatory approaches that align with sustainable rural 

development goals (Smith et al., 2019). 

 

VII. RESULTS AND DISCUSSION 

The synthesis of till now researchwork reveals that organic farming steadily improves soil organic matter, ecological 

resilience, and the level of biodiversity. On the other hand, microbial activity is enhanced due to organic system 

supports nutrient cycling and carbon sequestration (Lal, et al,. 2004). Enhanced Biodiversity improves pest regulation 

and pollination services (Hole et al,. 2005). 
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However, yield gaps still persist as a structural limitation for high-demand industrial agriculture systems (Seufert et al,. 

2012). While not totally applicable as a complete substitute for intensive production systems, organic agriculture 

validates particular appropriateness in rainfed, resource-restricted, and ecologically sensitive areas. 

Critically, sustainability must be evaluated through a multidimensional lens integrating ecological, economic, and 

social variables. When ecosystem services and environmental externalities are accounted for, organic systems 

demonstrate competitive long-term advantages. 

 

VIII.CONCLUSION 

Organic farming signifies a scientifically grounded model of sustainable agriculture which mixes ecological concerns 

with socio-economic thoughts. While yield restrictions and transitional expenses still remain challenges, up till now 

evidence supports its environmental reimbursements and resilience capacity. 

These developments collectively underscore organic farming’s evolving role within sustainable agriculture 

frameworks, highlighting the need for region-specific management adaptations, enhanced policy support, and 

integration with agroecological innovations to fully harness its ecological and socio-economic benefits. 

Future research should improve management practices which are region-specific, calculate ecosystem service 

estimation, and integration of organic systems having broader sustainability policy frameworks. 

 

REFERENCES 

1. Bavec, Martina & Bavec, Franc. (2015). Impact of Organic Farming on Biodiversity. 10.5772/58974. 

2. Gattinger A., A. Muller, M. Haeni, C. Skinner, A. Fliessbach, N. Buchmann, P. Mäder, M. Stolze, P. Smith, 

N.E. Scialabba, & U. Niggli, Enhanced top soil carbon stocks under organic farming, Proc. Natl. Acad. Sci. 

U.S.A. 109 (44) 18226-18231, https://doi.org/10.1073/pnas.1209429109 (2012). 

3. Hole, David G., et al. “Does Organic Farming Benefit Biodiversity?” Biological Conservation, vol. 122, no. 1, 

2005, pp. 113–130. 

4. Howard, S. A., & Howard, A. (1943).An agricultural testament(Vol. 228). London: Oxford University Press. 

5. IFOAM. The Principles of Organic Agriculture. International Federation of Organic Agriculture Movements, 

2005. 

6. Keith, A.M., Schmidt, O. and McMahon, B.J. (2016) Soil Stewardship as a nexus between ecosystem services 

and One Health.Ecosystem Services17, 40–42. 

7. Lal, Rattan. “Soil Carbon Sequestration Impacts on Global Climate Change and Food Security.” Science, vol. 

304, no. 5677, 2004, pp. 1623–1627. 

8. Lori, Martina, Sarah Symnaczik, Paul Mäder, Gerlinde De Deyn, and Andreas Gattinger. 2017. “Organic 

Farming Enhances Soil Microbial Abundance and Activity—A Meta-Analysis and Meta-Regression.” PloS 

One 12 (7): e0180442. doi:10.1371/journal.pone.0180442. 

9. Luttikholt, Louise. (2007). Principles of organic agriculture as formulated by the International Federation of 

Organic Agriculture Movements. NJAS - Wageningen Journal of Life Sciences. 54. 347-360. 10.1016/S1573-

5214(07)80008-X. 

10. Paull, John. (2009). The Living Soil Association: Pioneering Organic Farming and Innovating Social 

Inclusion. Journal of Organic Systems 1177-4258. 4. 15-33. 

11. Pimentel, David, et al. “Environmental, Energetic, and Economic Comparisons of Organic and Conventional 

Farming Systems.” BioScience, vol. 55, no. 7, 2005, pp. 573–582. 

12. Ponisio, Lauren & M'Gonigle, Leithen & Mace, Kevi & Palomino, Jenny & de Valpine, Perry & Kremen, 

Claire. (2015). Diversification practices reduce organic to conventional yield gap. Proceedings. Biological 

sciences / The Royal Society. 282. 20141396. 10.1098/rspb.2014.1396.  

13. Reganold, John P., and Jonathan M. Wachter. “Organic Agriculture in the Twenty-First Century.” Nature 

Plants, vol. 2, 2016, pp. 1–8. 



I J A R S C T    

    

 

               International Journal of Advanced Research in Science, Communication and Technology 

                          International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

Volume 6, Issue 1, June 2020 

 Copyright to IJARSCT     121 

   www.ijarsct.co.in  

 
 
 

ISSN: 2581-9429 Impact Factor: 4.819 

 
14. Seufert, Verena, Navin Ramankutty, and Jonathan A. Foley. “Comparing the Yields of Organic and 

Conventional Agriculture.” Nature, vol. 485, 2012, pp. 229–232. 

15. Smith OM, Cohen AL, Rieser CJ, Davis AG, Taylor JM, Adesanya AW, Jones MS, Meier AR, Reganold JP, 

Orpet RJ, Northfield TD and Crowder DW (2019) Organic Farming Provides Reliable Environmental Benefits 

but Increases Variability in Crop Yields: A Global Meta-Analysis. Front. Sustain. Food Syst. 3:82. doi: 

10.3389/fsufs.2019.00082 

16. Tilman, David, et al. “Agricultural Sustainability and Intensive Production Practices.” Nature, vol. 418, 2002, 

pp. 671–677. 

17. H.L. Tuomisto, I.D. Hodge, P. Riordan, D.W. Macdonald,Does organic farming reduce environmental 

impacts? – A meta-analysis of European research,Journal of Environmental Management,Volume 

112,2012,Pages 309-320,ISSN 0301-4797, https://doi.org/10.1016/j.jenvman.2012.08.018. 

18. Tuck SL, Winqvist C, Mota F, Ahnström J, Turnbull LA, Bengtsson J. Land-use intensity and the effects of 

organic farming on biodiversity: a hierarchical meta-analysis. J Appl Ecol. 2014 Jun;51(3):746-755. doi: 

10.1111/1365-2664.12219. Epub 2014 Feb 7. PMID: 25653457; PMCID: PMC4299503. 

19. Willer, H. and Lernoud. J. (2019), The world of organic agriculture 2019: statistics and emerging trends, 

Research Institute of Organic Agriculture (FiBL), Frick and IFOAM – Organics International, Bonn. 

 


