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Abstract: The focus on food security and sustainable agriculture is part of the fight against global problems, namely 

hunger, climate change, and resource depletion, all of which are addressed in Sustainable Development Goal 2 (SDG 

2), which aims to end hunger, enhance nutrition, and promote sustainable agricultural practices. Food systems have 

been experiencing significant challenges despite the global efforts, population growth, and scarcity of resources, such 

as climate change. Thus, new approaches are needed to improve food security and favorable environmental 

sustainability. The proposed study will investigate and summarize best practices that would be in line with SDG 2 and 

concentrate on technological, ecological, and policy innovations to strengthen food security and promote sustainable 

agricultural development. The mixed-methods research design was used, which combined qualitative thematic 

analysis and quantitative synthesis of the secondary data sources, such as peer-reviewed journal articles, policy reports, 

and case studies published between 2020 and 2025. The research outcomes have demonstrated that precision farming, 

agro-climate-smart farming, and agroecology are some of the crucial innovations that enhance agricultural 

productivity, minimize wastage of resources, and improve climate change resilience, thereby making them effective 

in sustainable food systems. In addition, supportive regulatory frameworks and research-farmer linkages are also 

important policy innovations that can be used to scale such innovations. These innovations have numerous 

implications on SDG 2 (Zero Hunger), since these technological innovations will directly benefit food availability, 

access, and stability, as well as promote environmental sustainability. The paper will provide practical advice to 

policymakers, farmers, and international agencies towards applying innovation in agricultural production, as a 

guarantee of long-term food security and in line with the larger sustainability objectives. 

Keywords: Food Security; Sustainable Agriculture; SDG 2; Precision Farming; Climate-Smart Agriculture; 

Agroecology; Innovation. 

(Submitted: September 25, 2025; Revised: October 13, 2025; Accepted: November 25, 2025; Published: December 29, 2025) 

 I. Introduction 

Food security and sustainable agriculture are pillars in the world development agenda and are explicitly 

noted under Sustainable Development Goals, SDG 2, namely, to end hunger, ensure food security, improve 

nutrition, and sustainable agricultural production (Rankoohi et al., 2024). Not only is it a humanitarian 

requirement to ensure stable access to adequate, safe, and nutritious food, but it is also a precondition to 

economic security, health, and sustainability of the population, as well as environmental sustainability 

(Tohit et al., 2025). Sustainable agriculture is very imperative in this regard as it improves productivity, 

alongside sustaining the balance of the ecosystem and sustaining the rural livelihoods. In spite of worldwide 

efforts, food systems in the regions remain endangered due to the rapid population growth, climate change, 

land and water shortage, decrease in biodiversity, and growing strain on agricultural inputs. Climate 

variability has also increased the number of droughts and floods and other extreme weather conditions, 

which have a direct impact on crop yield and food supply, and unsustainable agricultural activities have 

increased soil erosion and resource loss. All these related issues are a risk to the long-term food security, 

especially to vulnerable and agrarian-reliant communities. In spite of the positive incremental 

improvements that the current policies and traditional agricultural methods have brought about, it is still 

clear that much is yet to be done regarding the complexity and magnitude of the present food system 

challenges. Along with the evident necessity of new approaches... there is a requirement to integrate 

technological innovations with climate-trending practices, policies with inclusive frameworks, and the 

management of sustainable resources to make the three aspects more resilient and productive at the same 
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time. But within the literature, very little detailed analysis has been done that critically integrates such 

innovations with SDG-oriented results. 

In this regard, the current research will investigate and integrate new approaches to food security and 

sustainable agriculture in the context of the SDG framework. The targeted objectives are to discuss the 

latest methods of improving the sustainability of agriculture, determine their role in improving food security 

outcomes, and find out the main directions according to which these methods may facilitate the successful 

implementation of SDG 2. 

The paper will be divided into a number of sections. It starts with a summary of the background of the 

research, the purpose of the study, the methodology, the salient findings, and the conclusions on SDG 2. 

The introduction part shows the problem of food security and sustainable agriculture and establishes the 

aims of the research. The literature review presents the available studies on food security, sustainable 

practices, and innovation, with gaps that warrant the study. The methodology explains the mixed-methods 

design on which the secondary data, case studies, and surveys will be analyzed. The findings provide facts 

regarding how technological, ecological, and policy innovations can influence food security. Lastly, 

findings are interpreted and compared with prior studies and provide policy implications, and finally, a 

conclusion that summarizes the contributions and practical recommendations for further developing food 

security and sustainable agriculture is provided. 

 II. Literature Review 

Food security is generally understood as a state where all people everywhere have physical, social, and 

economic access to adequate, secure, and nutritious food to satisfy their diets for an active and healthy 

existence. Recent research points to the fact that food security is multidimensional and includes availability, 

accessibility, utilization, and stability, and that it is closely associated with agricultural productivity, socio-

economic resilience, and environmental sustainability. Food security is also becoming more of a process 

rather than a product within the framework of the Sustainable Development Goals, specifically SDG 2, and 

necessitates interventions within the systemic level of the agricultural, technological, and policy domains. 

The literature today emphasizes the critical role of sustainable agriculture in SDG growth by mitigating 

interest in increasing productivity and conserving the environment. According to Rochman (2025), 

sustainable agricultural development is also dependent on the approach of innovation, which has the 

capacity to enhance yields and reduce ecological degradation (Rochman, 2025). Equally, Olarewaju et al. 

(2025) prove that implementation of sustainable agricultural frameworks contributes to the resistance to the 

impacts of climate and food security, as it improves food security results, especially in areas prone to them 

(Ejedegba, 2024; Nkansah-Dwamena, 2024). All these studies converge to define that the sustainability-

focused agricultural systems are highly needed to achieve long-term food security in changing climatic and 

socio-economic conditions. 

An increasingly large amount of recent research is devoted to innovative approaches as essential 

facilitators of food security. It has been demonstrated that precision farming and geospatial technologies 

can be used to maximize resource utilization, minimize the wastage of inputs, and enhance the farm-level 

decision-making process, which promotes sustainable production systems (Pandey & Pandey, 2023; 

Ejedegba, 2024; Selvan et al., 2023). Digital agriculture and data-driven tools, as a wider technological 

innovation, have been found to be a significant force in improving efficiency and resilience in food systems 

(Ibrahim et al., 2023). Simultaneously, agroecological and biodiversity-based solutions can affect the 

sustainable food system by enhancing the ecosystem services and agricultural diversification (Ulian et al., 

2020). 

Prominent in recent literature are policy-oriented innovations. According to Anyshchenko (2022), to 

obtain sustainable agricultural change, it is crucial to align the policy design with the science and technology 

development, such as genome editing. The governmental policies and institutional frameworks are also 

acknowledged to be critical to facilitate sustainable food systems and social resilience (Agarwala et al., 
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2022). Other, more current policy and scenario-based studies put more focus on the national strategies, 

innovation ecosystems, and cross-sectoral coordination to enhance food security and agricultural resilience 

(Li et al., 2025; Yusuf et al., 2025). 

Table 1: Comparative Evidence from Recent Studies (2020–2025) 

Author & Year Innovation Approach Study Context Key Findings 

Farrukh et al., 

(2020)  

Multi-sectoral and 

cross-sectoral 

intervention 

Survey on sustainable 

food security models 

Evidenced that combined non-agricultural and 

agricultural interventions enhance food security in 

liquidations. 

Ulian et al., 

(2020)  

Use of bio-diversity and 

innovation of plant 

resources 

International evaluation 

of plant resources 

The importance of plant species that have not been 

used to maximum potential in improving the 

resilience and sustainability of food systems. 

Anyshchenko, 

(2022)  

Genome editing and 

alignment of policy and 

science 

Technological and 

policy analysis 

Demonstrated that policy development that is 

science consistent speeds up the introduction of 

green technologies in agriculture. 

Agarwala et al., 

(2022)  

Government policy and 

institutional innovation 

Policy-focused review Sustainable food systems are facilitated by 

determined governance and regulation systems. 

Pandey & 

Pandey, (2023)  

Precision farming and 

Geospatial technologies 

Agriculture and SDG 

empirical research 

Data on improved resource productivity and 

efficiency because of utilization of agriculture 

based on geospatial. 

Ibrahim et al., 

(2023)  

Digital and 

technological 

innovation 

Agriculture review: 

technology-driven 

The decision to use digital technologies in order to 

enhance the decision-making process and 

sustainability of food production systems was 

established. 

Onyeaka et al., 

(2024) 

Intersection of food 

security and wellbeing 

SDG study across the 

disciplines 

Developed effective interrelations between food 

security, sustainability and the overall social 

outcomes. 

Tay et al., (2024)  Community-supported 

agriculture 

Localized systems of 

food analysis 

Found out that the community-based models 

improve the environmental sustainability and food 

access benefits. 

Rochman (2025) Innovation strategies of 

sustainable agriculture 

Hypothetical and 

empirical generalization 

Ways of achieving food security and agricultural 

sustainability through innovation highlighted 

Olarewaju et al., 

(2025)  

Climate-resilient 

sustainable practices 

Multidisciplinary 

regional study 

Proved that the sustainable practices can greatly 

increase the climate resilience and food security. 

Rede et al., 

(2025) 

Bibliometric analysis of 

food security and SDGs 

Global literature 

analysis 

Determined emerging research congruence on 

agriculture, innovation, and SDG performance. 
 

This Table 1 comparative synthesis paper identifies similar trends in recent studies, as all three 

technological, ecological, and policy-driven innovations have been found to reinforce food security and 

sustainable agriculture outcomes when coordinated with the goals of SDG. 

Although there has been such progress, there are multiple gaps. Although the studies on technology, 

policy, or sustainability practices are individual, there exists little integrative study that explicitly links 

innovative strategies with food security impacts in a way that is directly aligned to the SDG targets. 

According to the bibliometric data, the correlation between agriculture, food security, and the SDGs is 

becoming a research topic, but there are no complete frameworks that would integrate technological, 

ecological, and policy innovations (Rede et al., 2025).  

The literature emphasizes the concept that food security is complex and covers three aspects 

(availability, accessibility, and stability) and demands technological, ecological, and policy advances to 

accomplish SDG 2. Some of the main innovations include precision farming, agro ecology, as well as 

supportive policies, which have been demonstrated to improve the productivity, environmental 

sustainability, and climate resilience of agriculture. The technological solutions are more efficient in using 

the resources, and the agroecological practices enhance the biological diversity and soil health. There is, 

however, a lack of implementation of these innovations in a holistic framework that goes in line with SDG 

2. This paper manages to fill that gap with the synthesis of these strategies into a unified model of 

sustainable food security (Yusuf et al., 2025). 
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 III. Theoretical Framework 

The Sustainable Development Goals perspective is the theoretical framework of the proposed study, and 

the alignment of the concept to SDG 2, which focuses on food security, improved nutrition, and sustainable 

agriculture. The framework brings about the conceptualization of food security as a multidimensional 

consequence of structural drivers' interaction with agricultural practices, and the mechanism of innovation, 

which ultimately determines the performance outcome of SDGs. The underlying factors of food security 

relate to the aspects of demographic pressures, climatic variability, access to natural resources, socio-

economic status, and institutional capability. These drivers provide constraints and opportunities in food 

systems, which define access to inputs and stability of production and shock resilience. They need to learn 

the drivers so that they can be in a position to provide leverage points on which the interventions can be 

most effective. 

According to these drivers, sustainable farming activities act as the primary driver of operation in which 

the reinforcement of food security strength can be solidified. Some of the practices are the application of 

climate-sensitive agriculture, practical agriculture, soil and water management, biodiversity management, 

and local food systems, which contribute to maintaining long-term productivity as well as preventing the 

deterioration of the environment. Through these moves, the structural situations have been converted into 

food availability benefits in terms of access and stability. The reason is that the processes of innovation are 

cross-cutting enablers, which work within the framework. Sustainable agriculture is more efficient and can 

be extended to large-scale use with the help of technological innovations (e.g., precision agriculture, digital 

decision support systems), ecological innovations (e.g., agroecology, crop diversification), and policy and 

institutional innovations (e.g., supportive regulations, incentive systems, research-farmer relationships). 

The agricultural practices and food security mediating relationship in innovation is founded on the wish to 

increase efficiency, adaptability, and inclusiveness. 

The cumulative combination of these factors will have SDG performance outcomes, which manifest in 

better food security indicators, greater agricultural sustainability, climate resilience, and larger socio-

economic benefits. The framework, therefore, demonstrates a dynamic and integrated journey where food 

security is not viewed as an isolated objective, but as an end product of consistent drivers, practices, and 

innovations that would be in line with the SDG agenda. This theoretical framework informs the discussion 

of the ways an innovative approach can be systematically used to achieve food security and sustainable 

agriculture in an SDG-consistent way. 

 IV. Methodology 

The research design of the given study is a mixed-method one, which takes the qualitative and 

quantitative research strategies to offer a thorough analysis of the innovative solutions to food security and 

sustainable agriculture in accordance with SDG 2: Zero Hunger. The combination of the two approaches 

provides the possibility of triangulating the results, and it will enable a more credible and profound analysis 

combining quantitative evidence with qualitative factors of interest concerning agricultural innovation and 

sustainability. 

Data Sources 

The research is based mainly on the sources of secondary data, which include: 

• Peer-reviewed journal articles, containing the most recent research on the topics of food security, 

sustainable agriculture, and innovation mechanisms. 

• Governmental and international policy reports, which comment on strategic frameworks on how to 

achieve SDG 2. 

• Qualitative indicators and insights of food security and agricultural sustainability in international 

development databases and sustainability evaluations (springing to 2020-2025). 
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• One-on-one case studies of innovative agricultural practice and policy interventions exemplifying 

real-world effects of sustainable food systems and the practical inputs of sustainable food systems. 

The survey results were structured, presented in the literature, and generalized to confirm the empirical 

results of the study and enrich them with additional information. 

Inclusion and Exclusion Criteria 

The study will follow explicit inclusion and exclusion criteria to provide appropriate data and ensure its 

quality and relevance: 

• Inclusion Criteria: only those studies that specifically discuss food security, sustainable agriculture, 

mechanisms of innovation, and SDG-related results will be considered. The publications should be 

in well-known and respected academic journals or institutional reports. 

• Exclusion Criteria: The ones that are not directly related either to the main themes of the study 

(food security, agricultural innovation, SDGs), or those published in non-peer-reviewed journals 

are excluded. Moreover, the publications beyond the timeframe of 2020-2025 are also not studied 

due to the relevance and timeliness of the information. 

The purposive sampling will also be used in selecting representative sources of secondary data, case 

studies, and examples that are representative of the general geographic and thematic contexts because no 

primary data will be collected. This will make sure that the studies which have been incorporated in the 

research are relevant to the intended purpose of the research and have different opinions. 

Data Analysis 

• Qualitative Analysis: A Thematic analysis will be applied to determine and classify recurrent 

patterns within the chosen literature on the drivers of food security, sustainable agricultural 

practices, and innovation pathways. This will allow putting the qualitative data into context and 

interpreting it to understand the factors affecting sustainable agricultural innovation further. 

• Quantitative Analysis performs comparative synthesis of quantitative indicators that have been 

reported in previous studies, including those of productivity, resource efficiency, climate resilience, 

and sustainability outcomes. The trends and relationships that have been observed based on this 

analysis provide the overall picture of the effectiveness of different innovations to assist in 

enhancing food security. 

With the help of the integrated analytical strategy, the contribution of the innovative approaches to food 

security and sustainable agriculture can be performed in a structured manner in the context of SDG 2. The 

research results will provide practical information on the opportunities of improving food security using 

technological, ecological, and policy-based innovations, which will benefit the SDG framework in general. 

Figure 1 shows the relationship between the adoption of sustainable agricultural practices and innovation 

mechanisms (R&D, digital agriculture, and policy support). It also discusses the role of innovations (such 

as AI, IoT, and blockchain) in ensuring better food security through climate-smart agriculture, efficient 

resource utilization, and less loss and waste of food. The sustainable practices, in their turn, improve 

environmental, social, and economic SDG performance. In particular, it is associated with SDG 2 (Zero 

Hunger), SDG 13 (Climate Action), and SDG 12 (Responsible Consumption and Production), which 

highlight the overall value of the incorporation of innovation towards realizing food security and 

contributing to the sustainability objectives. The figure gives a definite step to the adoption of innovations 

and the ultimate SDG results, and this understanding helps in understanding how technological and policy-

based innovations can be used to accelerate change in various SDGs. 
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Figure 1: Conceptual Impact Pathway of Innovation on Food Security and Sustainable Agriculture 

 V. Results 

The findings of this research point to the apparent fact that innovative approaches can contribute 

significantly to the enhancement of food security and improve the results of sustainable agriculture in 

accordance with SDG 2. In all the studies and case-based analyses reviewed, there is a consistent increase 

in agricultural productivity, resource efficiency, climate stress resilience, and food system stability by 

intervention, which is driven by innovation. They include technological advances, especially precision 

agriculture, digital solution agriculture, and geospatial tools, which demonstrate a quantifiable increase in 

yield optimization and input efficiency. According to several studies, there is a decrease in the use of water 

and fertilizers, as well as a rise in crop productivity, showing that a decision made through technologies 

contributes to sustainable production and the protection of natural resources directly. These are the results 

that are added to food availability and stability aspects of food security. 

Figure 2 demonstrates a comparative picture of the sustainability and efficiency performance indicators 

in various dimensions. It emphasizes that energy efficiency has the most significant improvement over the 

long term (70%), followed by the trends in resource productivity (35%), and the specific CO2 reduction 

(16%). By comparison, the indicators like annual energy efficiency, global efficiency targets, and GHG 

emission potential show tendencies of lower gains, which is a slow but steady improvement. On the whole, 

the figure highlights that long-term energy efficiency programs have the most significant contribution, 

whereas the other environmental and economic benefits have moderate positive impacts. 

The ecological and agroecological perspectives play a major role on the long-term sustainability and 

resilience. Recent literature evidences point out that crop diversification, soil conservation, and 

biodiversity-based farming systems provide more ecosystem services, enhance the health of the soil and 

reduce climate variability sensitivity. The strategies are effective especially in maintaining the stable food 

systems in the long term to strengthen the environmental sustainability and nutritional security. These 

effects are further compounded by policy and institutional innovations that allow them to scale and adopt 

them. Findings of policy-oriented research indicate that favorable regulatory systems, research-farmer 

relationships, and investment in innovation ecosystems are strong indicators of enhanced adoption of 
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sustainable practices. Integration of policy-innovation models in countries and regions can show better 

congruence between the development objectives of agriculture and food security outcomes. 

 

Figure 2: Reported Improvements in Productivity and Resource Efficiency through Innovation 

Table 2: Mapping of Innovation Strategies to Food Security Outcomes 

Innovation Type Key Practices Impact on Food 

Availability 

Impact on 

Sustainability 

SDG Alignment 

Technological 

Innovation 

Precision farming, digital 

agriculture platforms, 

geospatial monitoring, and 

smart irrigation 

Increases crop yields, 

reduces post-harvest 

losses, and improves 

production efficiency 

Optimizes water and 

fertilizer use, lowers 

emissions, and reduces 

resource wastage 

SDG 2 (Zero Hunger), 

SDG 12 (Responsible 

Consumption and 

Production) 

Ecological 

Innovation 

Agroecology, crop 

diversification, soil 

conservation, biodiversity-

based farming 

Ensures stable and 

diversified food 

production over time 

Enhances soil health, 

conserves biodiversity, 

and improves 

ecosystem resilience 

SDG 2, SDG 13 

(Climate Action), SDG 

15 (Life on Land) 

Policy and 

Institutional 

Innovation 

Supportive agricultural 

policies, subsidies for 

sustainable practices, and 

research–farmer linkages 

Improves adoption of 

productive practices 

and access to inputs 

Encourages long-term 

sustainable farming 

systems and inclusive 

growth 

SDG 2, SDG 16 

(Strong Institutions) 

Socio-economic 

Innovation 

Community-supported 

agriculture, localized food 

systems, cooperative 

models 

Strengthens local food 

availability and access 

Reduces food miles, 

supports rural 

livelihoods, enhances 

social resilience 

SDG 2, SDG 8 

(Decent Work and 

Economic Growth) 

Research and 

Knowledge 

Innovation 

Climate-smart agriculture 

research, extension 

services, and capacity 

building 

Improves adaptive 

capacity and 

productivity under 

climate stress 

Promotes knowledge-

driven sustainability 

and innovation 

diffusion 

SDG 2, SDG 9 

(Industry, Innovation 

and Infrastructure) 

Table 2 is a clear indication of how the various innovation strategies have multiple dimensions of food 

security and, at the same time, lead to sustainable agriculture and larger SDG performance outcomes. 
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 VI. Discussion 

The results of the present research are effective pieces of evidence that the innovative approaches in the 

agricultural domain, such as technological, ecological, and policy innovations, should be utilized to meet 

SDG 2: Zero Hunger and overall sustainability objectives. Sustainable agricultural practice and innovation 

mechanisms contribute to the significant increase in food security due to the schemes of increasing 

productivity, efficiency, and climate resilience. The research helps in fulfilling the main objective of SDG 

2, which is to eliminate hunger, attain food security and nutrition, and promote sustainable agriculture. The 

technological changes (including precision farming, digital technologies) and the ecological trends 

(including agroecology, biodiversity protection) are directly related to the enhancement of food availability, 

access, and stability, all of which are the fundamental elements of SDG 2. These are innovations that can 

meet the short-term demand of high agricultural productivity and the long-term demand of climate-resilient 

and sustainable food systems. This can be seen in studies that have reported better crop production and less 

wastage of resources due to precision agriculture, which justifies the attainment of SDG 2 goals associated 

with the increase in the productivity of crops. Moreover, a combination of climate-smart agriculture and 

resource-efficient farming could be well aligned with SDG targets to have sustainable food systems (SDG 

2.4) (Lipper et al., 2014). Such practices are to make sure that the agricultural production does not affect 

the ecological integrity of the ecosystem, therefore helping to build food security as well as sustainability. 

In addition to SDG 2, the findings of the study are also related to more general sustainability goals, in 

particular, SDG 13: Climate Action and SDG 12: Responsible Consumption and Production. Innovations 

promote environmental sustainability, enhancement of biodiversity, and alleviation of the effects of climate 

change on agriculture by encouraging agroecology and soil conservation. This is reflective of SDG 13 that 

seeks to enhance climate resilience and readjusting agriculture systems to the changing climate. The recent 

technologies in the productivity of resources and mitigation of GHG emissions show that the key to SDG 

12 lies in agriculture, and the rehearsal of waste and the maximum use of resources. 

The results highlight the need to have policy interventions that can be used to intensify sustainable 

agricultural innovation. Proper policy frameworks that encourage technological implementation, assistance 

of the smallhold farmers, and the combination of climate-wise practices are necessary to narrow the 

innovation-practice gap. Policies that ease the transfer of knowledge, provide funds to encourage 

innovation, and provide markets in innovative sustainable products will accelerate the shift to more 

sustainable and resilient food systems. 

Practices-wise, the research-farmer connection is essential in spreading information about sustainable 

farming practices. This further highlights the importance of extension services, which will help in advising 

farmers on the need to embrace these innovations and to align the local practices with the national and 

global sustainable objectives. Findings of this research mostly illustrate available results in the literature. 

Like other works by Pandey and Pandey (2023) and Olarewaju et al. (2025), the study carries a lot of weight 

on how technological innovations and ecological practices have contributed to enhancing agricultural 

productivity and ensuring environmental sustainability. In the literature, precision farming and agroecology 

are always presented as one of the techniques that should be used in order to increase the results of food 

security as well as sustainability. 

Nonetheless, this research is also relevant to expand the existing knowledge as it incorporates various 

aspects of innovative technological, ecological, and policy-based approaches into a whole framework that 

not only considers food security but also corresponds to the general sustainability objectives, which were 

less studied in previous literature. It stresses the necessity of policy integration and holistic approaches, and 

the idea that technological improvement is essential, whereas its full potential can be achieved only with 

the help of supporting institutional frameworks. This article contributes to the concept of sustainable food 

security in that it was expected that only one type of innovation would provide sustainable food security 

outcomes. This is unlike earlier research where only one aspect of the environment or technology was 
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studied. Rather, the findings highlight how various innovations (technological, ecological, and policy) 

interact and influence each other and the overall outcome in SDG 2 and other sustainability goals. 

The paper is in agreement with the notion that technology-based, policy-based, and ecologically-based 

solutions to novel approaches to agriculture are not only necessary to achieve food security but also the 

broader sustainability targets of climate change and resource loss. In order to implement SDG 2, it is also 

crucial to make sure that the said innovations are incorporated into the policy frameworks, backed up by 

international cooperation, and adjusted to local contexts. 

 VII. Conclusion 

This paper has discussed the novel approaches to realizing food security and sustainable agriculture with 

a view to aligning the strategies with the Sustainable Development Goals (SDGs), specifically, SDG 2: 

Zero Hunger. The most important contributions of this paper would be the synthesis of recent innovations 

in the technological, ecological, and policy frameworks. The paper, by looking at the ways in which such 

innovations can enhance food security outcomes, brings out the possibility of agricultural activities playing 

a role in the overarching sustainability agenda, both in the environmental and socio-economic aspects. The 

paper has highlighted the need to implement technological advances like precision farming, climate-

sensitive agriculture, and agroecology, and enable policy frameworks to attain sustainable agricultural 

results. The results show that these innovations enhance the availability, access, and stability of foods, 

which will lead to the long-term objective of food security, but at the same time, benefit environmental 

sustainability. 

In the future, the research provides the opportunity to have future studies that discuss the long-term 

effects of such innovations in various socio-economic and geographic backgrounds. Future studies might 

revolve around how sustainable farming innovations can be scaled out, especially in the developing world, 

where food insecurity is worst. Also, the action research that entails direct engagement with the farmers 

and policy deployment would be of great value to know what the practical problems and opportunities are 

of scaling these innovations to the real-world environment. Further studies could also be required on the 

interaction of technology with policy and local practice-based communities, and with the objective of 

integrating a more comprehensive perspective of SDG 2 and sustainability objectives in the broad. The 

research does not just push the academic knowledge, but also presents practical suggestions to the 

policymakers, practitioners and international organizations to streamline innovation in sustainable 

agriculture which can ensure availability of long-term food security and environmental sustainability. 
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