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Abstract. Technological transformation and innovation are strategically important in increasing 
food security, particularly through integrating digital marketing approaches in the global 
agribusiness system. As the digital era develops, agricultural marketing strategies focus on product 
distribution and include value creation, information technology adaptation, and digital consumer 
engagement. This study aims to systematically review the global literature on technology-based 
agricultural strategies that support food security. This article uses the Systematic Literature Review 
(SLR) approach to identify key trends, dominant theories, and research gaps in integrating 
marketing strategies and technological innovation in digital agriculture. The study results show 
that the relationship between technological transformation, marketing innovation, and food security 
is still not widely discussed in a single conceptual framework. Therefore, this study offers a 
theoretical contribution in the form of strengthening the perspective of digital agromarketing that 
supports the food system's resilience through technology optimization. The practical implications 
are directing stakeholders in the public and private sectors to formulate data-driven and 
collaborative marketing strategies to address food security challenges sustainably in the digital age. 
 
Keywords: Technological transformation, marketing innovation, food security, digital 
agriculture, systematic literature review 

 

1. Introduction 

The agricultural sector is fundamental in maintaining global food security and 

supporting a sustainable economy. However, the industry faces various significant 

challenges, ranging from extreme climate change, limited land, to reliance on traditional 

farming methods that are no longer effective. Therefore, technological innovation is key in 

overcoming these barriers, with digital technology opening up opportunities to present a 

more innovative, more efficient, and sustainable agricultural system (Van der Heijden & Van 

der Meulen, 2020). Technologies such as the Internet of Things (IoT), artificial intelligence (AI), 

and Big Data have been applied in various aspects of the agricultural sector, ranging from 

land management, crop yield prediction, to food distribution monitoring. If implemented 

optimally, this digital transformation is expected to strengthen food security at the global level 

by increasing the efficiency of food production and distribution. 

In addition to increasing productivity, agricultural technology has an important role 

in holistically strengthening food security, including the availability, accessibility, and 

sustainable use of food. The application of technology in the agricultural sector can ensure the 

stability of food supply despite market fluctuations or external crises such as extreme climate 

change. For example, using digital-based platforms for crop yield mapping can minimize 

market uncertainty and ensure more targeted food distribution (Cox et al., 2020). 
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Additionally, blockchain-based technology can increase transparency in the food supply 

chain, reducing waste and improving distribution efficiency (Nakamoto, 2020). Therefore, 

integrating technology in agricultural systems is essential to strengthen food security in the 

future, especially in the face of increasingly complex global challenges. 

The application of technology in the agricultural sector also strengthens the 

competitiveness of agricultural products in the global market. Countries that can adopt and 

integrate advanced agricultural technologies have a competitive advantage in producing 

high-quality and competitive food products in the international market. Food-producing 

countries can maximize their agricultural yields more efficiently by leveraging technologies, 

such as innovative irrigation systems, drones for crop monitoring, and AI for production 

optimization (Narayan et al., 2018). In this context, technology improves product quality and 

creates a more stable and open market, promoting more inclusive and sustainable economic 

growth. Therefore, countries need to continue to innovate in this sector to adapt to the 

increasingly dynamic global market development. 

The Systematic Literature Review method is used in this study to provide an in-depth 

and objective analysis of the application of technology in the agricultural sector. The SLR 

approach allows for the systematic collection, evaluation, and synthesis of relevant research 

results to identify strategies implemented in various countries to improve food security. This 

research will highlight the various innovations that have been successfully implemented and 

the challenges faced in integrating technology in the agricultural sector amid rapid global 

change (Moher et al., 2015). With this approach, the study identifies the technologies that have 

been applied and evaluates their long-term impact on food security, especially in the context 

of climate change, market uncertainty, and the need for more sustainable production systems. 

This research aims to contribute significantly to understanding the relationship 

between technology, innovation, and food security. By analyzing the technologies 

implemented and evaluating their impact on global food security, the results of this study are 

expected to provide valuable insights for policymakers, practitioners, and other stakeholders 

in the agricultural sector. Policies that drive digital transformation in the agricultural sector 

will be key in facing future food security challenges. Thus, this research is expected to be a 

helpful reference in formulating public policies that support the use of technology to achieve 

more sustainable and resilient food security (Barton et al., 2019). 

 

2. Methods 

This study uses the Systematic Literature Review (SLR) method to analyze 

technological transformations and innovations that support global food security. This 

approach was chosen because it allows for the systematic and structured identification and 

synthesis of evidence from the relevant literature. Using the Watase Uake app, this study 

accessed leading academic databases to collect relevant studies with the keywords 

"sustainable agriculture food security" and "sustainable agriculture innovation" (Liberati et 

al., 2009). The primary focus is on technologies that improve food security through innovation 

in sustainable agriculture, with a time limit between 2015 and 2023. 

The literature selection process began with collecting 172 articles from various indexed 

sources, but after screening based on inclusion and exclusion criteria, a total of 49 articles were 

selected for further analysis. The screening process includes the removal of articles without 

abstracts (17), duplicate articles (1), and articles that do not meet the review criteria (26). In 

addition, another 25 articles were removed for more specific reasons, such as low relevance 
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to the topic or the quality of methodologies that did not meet research standards. The 

screening results ensure that only articles that significantly contribute to understanding 

sustainable agricultural technologies are considered in this review. Figure 1 illustrates the 

approach used by the researcher in conducting the literature review study. 

 
Figure 1. Literature Review Approach  

Source: Watase Uake Tools, based on Prisma 2020 Reporting 

 

The analysis was carried out by identifying key themes related to the application of 

technology in sustainable agriculture, such as precision farming, big data, and smart sensors. 

The primary focus is on how these technologies can improve the efficiency of food production, 

reduce resource wastage, and increase food security amid global challenges (Kaur & Kaur, 

2020). The selected studies show that technology can increase agricultural productivity, 

although significant infrastructure and technology adoption challenges in developing 

countries still exist (Aker, 2011). 

In the evaluation process, it was also found that innovation in sustainable agriculture 

is not only limited to technology, but also includes changes in policy, education, and 

community engagement. Relevant studies highlight the importance of collaboration between 

stakeholders, such as the government, the private sector, and farmers, to create an ecosystem 

that supports innovation and sustainability in agriculture (Godfray et al., 2010). Technology 

is playing a catalyst in the transition to more efficient and environmentally friendly 

agriculture. 

This SLR concludes that technology is key in improving sustainable food security, but 

effective adoption requires attention to local contexts, human resources, and supportive 

policies. This research provides insights for policymakers and stakeholders to formulate more 

effective strategies in utilizing technology to support global food security, especially in 

developing countries (Cox et al., 2020). 
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3. Results and Discussion 

This Systematic Literature Review (SLR) includes 49 relevant journals related to 

technology and innovation to improve sustainable food security. Figure 2 shows a clear trend 

regarding the increase in the number of publications related to this topic, with a significant 

number of articles in 2023 and 2024, namely 12 and 9 articles, respectively. This increase shows 

a greater interest in applying digital technology in agriculture to solve global food security 

challenges. This is in line with the need for deep innovation in the agricultural sector to 

achieve it sustainably, especially in the face of climate change and increasingly frequent food 

crises (Zhao et al., 2022). 

 

 
Figure 2. Distribution of Research Years and Scopus-Indexed Journals  

Source: Author's Data Processing Results 

 

Although there was a surge in articles after 2020, reflecting an increase in interest in 

technology in agriculture, the previous period, especially between 2015 and 2019, showed a 

relatively low number of publications. This may be due to the lack of high global urgency 

regarding the digitalization of agriculture, until the COVID-19 pandemic forced a paradigm 

shift in the world food system. This pandemic has accelerated the adoption of technologies 

such as precision farming and big data-based systems that have been proven to improve food 

efficiency and security (Agarwal & Singh, 2021). 

Overall, although technology adoption in the agricultural sector is becoming more 

widespread, challenges remain, especially in infrastructure and adoption capacity in 

developing countries. Several studies show the importance of policy support and cross-

sectoral collaboration to ensure that these technologies are accessible to farmers worldwide, 

hoping to achieve sustainable food security in the future (Bongiovanni & Lowenberg-DeBoer, 

2020). The success of this transformation depends heavily on providing wider access to the 

right technologies to increase agricultural production in an efficient and environmentally 

friendly way. 
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Table 1. Journal Source 

Scopus Index  Journal Source Sum 

 Agronomy 7 

 Ambio 1 

 Environmental Technology & Innovation 1 

Q1 Foods 1 

 Frontiers in Environmental Science 1 

 Frontiers in Nutrition 1 

 Frontiers in Plant Science 2 

 Frontiers in Sustainable Food Systems 6 

 Horticulturae 1 

 International Journal of Environmental Research and Public 

Health 

1 

 Journal of Experimental Botany 1 

 Nanomaterials 1 

 Plant 1 

 Plants 1 

 Rural Sociology 1 

 Sustainability 7 

 Water 1 

 Agriculture 3 

 AIMS Agriculture and Food 1 

 BioMed Research International 1 

 ChemEngineering 1 

 Chilean journal of agricultural research 1 

 Climate 1 

 Economies 1 

 GeoJournal 1 

Q2 Recycling 1 

 Regional Environmental Change 1 

 Wireless Communications and Mobile Computing 1 

Q4 Nippon Shokuhin Kagaku Kogaku Kaishi 1 

Source: Author's Data Processing Results 

 

Table 1 above presents the results of the Systematic Literature Review (SLR) approach 

used to analyze 49 journals related to technology and innovation in the context of sustainable 

food security. Most of the articles analyzed came from leading journals with Q1 rankings, 

including influential publications such as Agronomy, Sustainability, and Frontiers in 

Sustainable Food Systems. These articles reveal the increasing trend of digital technology 

adoption within the agricultural sector, focusing on innovative, environmentally friendly, and 

big data-driven solutions to address increasingly complex global food security challenges, 

especially climate change and population growth (Godfray et al., 2020). The primary focus 

identified in these journals is the implementation of smart agricultural innovations and 

technology-based farming systems, which have the potential to support more efficient and 

sustainable food production. 
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Articles from Q2 journals, such as AIMS Agriculture and Food and Recycling, enrich 

perspectives on applying technologies that focus on sustainability, natural resource 

management, and agricultural waste treatment. These publications emphasize the importance 

of digital transformation in improving food efficiency and security and exploring the potential 

for new technological solutions to address agricultural challenges in developing countries 

(Bongiovanni & Lowenberg-DeBoer, 2020). Although the contribution of articles from Q4 was 

limited, findings from journals such as Nippon Shokuhin Kagaku Kogaku Kaishi demonstrate 

the relevance of developing innovative agriculture and food processing techniques, which 

support food security with a technology-based and sustainability approach. 

Overall, the findings of this review indicate that the application of technology in the 

agricultural sector is increasingly a key factor in achieving sustainable food security in the 

future. Adopting innovative technologies, using big data, and integrating environmentally 

friendly agricultural systems show great potential in addressing global food security 

challenges (Zhao et al., 2022). This trend underscores the importance of international 

collaboration and policy development that supports the adoption of digital technologies in 

the agricultural sector, as a key strategy to ensure global food security in the digital age. 

Sustainable farming practices are important in creating long-term food security by 

reducing environmental impact. Precision agriculture technology significantly increases crop 

yields by leveraging technology-based data to optimize input usage and minimize losses 

(Hameed et al., 2021). These technological innovations can also improve soil health, increase 

productivity, and reduce dependence on chemicals and water, all of which support the 

sustainability of the agricultural sector (Beddington et al., 2012). Agroecological approaches 

offer a more environmentally friendly alternative by increasing biodiversity and reducing 

chemical dependence. At the same time, climate-smart farming systems and precision 

agriculture also help meet climate change challenges and maximize the efficiency of limited 

resource use (FAO, 2020). Thus, integrating ecological practices in the food supply chain and 

using modern technologies can strengthen food security by reducing negative impacts on the 

environment and increasing the resilience of agricultural systems to climate change. 

In addition, innovations in technology and sustainable agriculture policies can also 

increase transparency and efficiency in the food supply chain. Blockchain can improve 

product tracking and authentication (Choi & Lee, 2021), while circular economy concepts 

focus on minimizing agricultural waste and improving resource efficiency (Kirchherr et al., 

2017). Using big data in agricultural decision-making also improves crop yield prediction and 

reduces the risk of crop failure (Dinesh et al., 2019). With a systemic approach that integrates 

vertical agriculture, agroforestry, and crop rotation, food security can be better maintained 

through efficient land and water management and reduced carbon emissions (Zhao et al., 

2021). However, the adoption of this technology is still constrained by costs and limited 

knowledge, especially among smallholder farmers. Therefore, policies supporting 

smallholder access to green technologies and increased education on sustainable agriculture 

are essential to ensure the transition to more efficient and sustainable farming systems, 

ultimately supporting global food security (Pretty et al., 2018). 

 

Conclusions 

 This study provides an in-depth review of the role of digital transformation in 

improving food security, focusing on the application of sustainable technology in the 

agricultural sector. Digital transformation, through technologies such as precision agriculture, 
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blockchain, and climate-smart farming systems, has improved agricultural productivity and 

reduced reliance on environmentally damaging conventional inputs. As found in this study, 

"precision agriculture technology can significantly improve crop yields by leveraging 

technology-based data" (Hameed et al., 2021), reflecting the importance of leveraging data for 

resource optimization and production efficiency. In addition, the use of blockchain in the food 

supply chain increases transparency and ensures sustainability by facilitating more efficient 

and accurate tracking of products (Zhao et al., 2021), which strengthens global food security. 

The agroecological approach and sustainable agricultural systems based on 

biodiversity and ecosystem management are innovative solutions that can increase 

agricultural resilience in the face of environmental crises. Agroecology supports long-term 

sustainability and increases resilience to climate change, which aligns with findings showing 

that "agroecology increases biodiversity and resilience to climate change" (Pretty et al., 2018). 

However, despite the many potentials offered by digital technologies and sustainable farming 

methods, challenges in adopting technology by smallholder farmers remain significant 

obstacles. Cost and knowledge constraints often hinder broader transformation on the 

ground, as the findings state that "technology adoption by smallholder farmers is constrained 

by cost and knowledge limitations" (Dinesh et al., 2019). 

Meanwhile, the study also acknowledges limitations in methodology and the scope of 

the literature that only includes research in the 2015-2025 time span and limited databases 

such as Scopus. Therefore, to gain a more comprehensive understanding of digital 

transformation in the agricultural sector, future research should expand the scope of the 

literature, involve other databases, and extend the research period. Longitudinal approaches 

and empirical research across different contexts and countries will deepen our insights into 

the long-term impact of digital technologies on food security, as well as how government 

policies, innovation, and other external factors play a role in creating the sustainability of the 

agricultural sector (Choi & Lee, 2021). 
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