


Transforming Indian Agriculture: The Emerging Era and Benefits of Digital Agriculture

Abstract:
Agriculture remains the backbone of India’s economy, supporting nearly 60 percent of the workforce and contributing substantially to GDP and food security. In recent years, advances in digital agriculture including artificial intelligence, machine learning, Internet of Things, geographic information systems, block chain, mobile applications, and autonomous machinery are reshaping traditional farming practices. These tools enable precision farming, improve resource efficiency, strengthen supply-chain traceability, and enhance climate resilience, addressing challenges of population growth and environmental stress. This paper presents a comprehensive integrative review of the evolution, current landscape, and prospects of digital agriculture in India. Drawing on more than 80 peer-reviewed studies, policy documents, and case reports published between 2010 and 2025, it synthesizes evidence on technological categories, benefits, adoption patterns, and barriers. Findings highlight productivity gains, cost reductions, improved decision-making, and expanded market access, alongside persistent infrastructure and knowledge gaps. By mapping technological trends and policy implications, the study offers actionable insights for researchers, practitioners, and policymakers to foster sustainable, inclusive agricultural development.
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Introduction:
Agriculture continues to be the backbone of India’s economy, shaping the country’s social fabric, employment structure and trade profile. Almost half of the Indian population is directly or indirectly engaged in agriculture, which remains the primary source of livelihood for rural households. It provides employment opportunities to agricultural as well as non-agricultural labourers, sustaining millions of families who depend on farming, allied activities and rural industries for their income. With over 54 percent of the nation’s land classified as arable, India retains a fundamentally agrarian character, and the agriculture sector comprises nearly half of the labour market (ITA, 2022). This sector is one of the most important pillars of the Indian economy: it supports the livelihoods of more than 151 million people, representing approximately 60 percent of the workforce, and contributes about 18 percent to India’s GDP. When allied activities such as forestry and fisheries are included, agriculture’s share rises to more than 24 percent of the country’s gross value added (GVA). India also ranks among the world’s leading producers of key commodities such as rice, wheat, cotton, sugar, milk and horticultural crops (Statista, 2023). Millions of Indian farmers thus fulfill not only the basic food needs of the nation but also play a crucial role in global food supply chains.
In recent decades, the agricultural sector has undergone a series of transformative shifts to improve production and productivity while addressing new challenges such as population growth, environmental degradation and climate change. According to the Second Advance Estimates for 2022–23, total food grain production in India reached a record 3,235.54 lakh tonnes (Ministry of Agriculture & Farmers Welfare, 2023). The country now ranks first globally in the production of milk, jute and pulses and holds the second position in wheat, rice, groundnut, vegetables, fruits, cotton and sugarcane (FAO). Achieving these milestones has required more than traditional inputs; it reflects the growing role of scientific innovation, mechanization and, increasingly, digital technologies that allow farmers to monitor, plan and manage their operations with unprecedented precision and efficiency.
Digital agriculture the integration of advanced digital tools, data analytics and networked devices into farming practices represents a pivotal force in this ongoing transformation. It allows farmers to use real-time data, predictive analytics and automated systems to enhance decision-making, improve resource efficiency and boost profitability. As Gurumurthy and Bharthur (2019) note, “the future of food is unequivocally digital, and the future of digital is inevitably AI (Artificial Intelligence).” From gene sequencing in seed production to Internet of Things (IoT) networks of implements and sensors that generate granular data, to image-recognition technologies that assess and grade crops and commodities, artificial intelligence and related digital tools are being deployed across multiple aspects of agriculture.
Amid this transformation, the present paper undertakes an integrative review of the evolution, current state and future prospects of digital agriculture, with a particular focus on its adoption in India. By synthesizing findings from empirical studies, policy documents and technical reports, this review seeks to map major digital technologies, examine their benefits and challenges, and identify the key drivers and barriers shaping their diffusion. In doing so, the paper aims to provide researchers, practitioners and policy-makers with a comprehensive understanding of how digital agriculture is transforming India’s agrarian landscape and how it can contribute to a more sustainable, resilient and inclusive agricultural future.
Methodology:
This study adopts an integrative review methodology to comprehensively explore the evolution, current state, and prospects of digital agriculture, with a particular focus on applications and diffusion in India. An integrative review enables the synthesis of diverse sources including empirical studies, reviews, policy documents, and technical reports to generate a holistic understanding of the topic (Torraco, 2005). A systematic literature search was conducted across academic databases including Scopus, Web of Science, Google Scholar, and Science Direct for the period 2010–2025. Keywords combined terms related to digital agriculture such as “precision farming,” “artificial intelligence in agriculture,” “Internet of Things in agriculture,” “blockchain in agri-food supply chains,” and “digital agricultural extension India.” The search focused on peer-reviewed articles, conference proceedings, and authoritative organizational reports focusing on technological, socio-economic, and policy dimensions of digital agriculture.
[bookmark: _GoBack]Inclusion criteria comprised studies offering theoretical frameworks, empirical evidence, or comprehensive evaluations of digital agricultural technologies and their impacts, particularly in Indian or comparable developing country contexts. Excluded were studies outside agriculture, incomplete or anecdotal reports, and works without methodological clarity. From an initial pool of over 120 documents, 80 met the set criteria for in-depth analysis. Data from these sources were synthesized thematically, highlighting technological categories (GPS/GIS, AI/ML, IoT, blockchain, robotics), benefits, challenges, and policy environments. Comparative insights from Indian and global studies were used to contextualize and critically evaluate technological diffusion and impacts. The integrative method enabled identification of knowledge gaps, success factors, and barriers, supporting evidence-based recommendations.
Table 1: Sub-themes encompassing the methodology of the review paper 
	S.No
	            Statements 
	        Sub-themes

	1. 
	Define Scope and Objectives

	· Focus on Digital Agriculture technologies and adoption in India
· Research questions on evolution, impact, and challenges

	2. 
	Develop Search Strategy
	· Keywords: digital agriculture, AI, IoT, blockchain, precision farming
· Databases: Scopus, Web of Science, Google Scholar, Science Direct
· Timeframe: 2010 – 2025

	3. 
	Conduct Literature Search
	· Collect records from databases
· Initial dataset: ~120 publications

	4. 
	Screening of Records

	· Remove duplicates
· Title & abstract screening for relevance
· Exclude irrelevant/non-qualifying studies

	5. 
	Full-Text Review & Selection
	· Assess full-text for scope and quality
· Final selected studies: ~80 publications

	6. 
	Data Extraction

	· Extract info on:
· Technologies used (GPS, AI, Blockchain, IoT)
· Adoption patterns & barriers
· Economic & environmental impacts
· Policy & institutional frameworks


	7. 
	Thematic Analysis

	· Group findings into themes:
· Evolution of technologies
· Benefits & challenges
· Socio-economic impacts
· Policy implications

	8. 
	Synthesis and Interpretation

	· Compare Indian and global contexts
· Identify gaps and research needs
· Develop integrated conclusions

	9. 
	Manuscript Preparation

	· Draft sections: Introduction, Methods, Discussion, Conclusion
· Refine for clarity, coherence & academic rigor




Evolution of Digital Agriculture and Its Adoption in India:
	Digital agriculture considered a branch of agricultural technology (AgTech) integrates advanced digital tools and innovations to help farmers oversee and fine-tune their inputs, streamline value-chain operations, and raise overall productivity. Its scope spans real-time data analysis, artificial intelligence (AI), precision farming platforms, automated equipment, and robotics (United Nations Global Compact, 2023). The emergence of digital agriculture can be linked to the spread of the Internet of Things (IoT), expanded connectivity, and big-data capabilities during the late twentieth century. These developments ushered in a new phase for farming in which data-driven decision-making became central to improving and managing agricultural systems (Abiri et al., 2023). 
The history of digitization in agriculture in India has unfolded in several stages, reflecting a gradual integration of technology to enhance farming practices and increase agricultural efficiency. The initial phase witnessed the introduction of computers in agriculture (1980s-1990s).Computers were utilized for basic data management, record-keeping, and initial attempts at automating certain processes (Patil, et al.,2012). Geographic Information System (GIS) and Global Positioning System (GPS) technologies were introduced, marking a shift towards precision farming (1990s-2000s). From the early 1990s, growers monitored their field and identified deficiencies using GPS, satellite maps, and local sensing equipment such as data loggers (Karunathilake, 2023). This approach is known as Precision Agriculture (PA). To identify problems and enhance agricultural productivity by effectively utilizing available resources, PA uses the available data collected from various sources, such as satellite photos and mobile sensing platforms. A wide range of PA technological enablers exist, including Global Navigation Satellite Systems, wireless sensor networks, unmanned ground and aerial vehicles, as well as autonomous navigation systems for object identification (Bertoglio et al.,2023). Smart and digital agriculture utilize robotics, wireless systems, mobile applications, and IoT-based automation to detect, assess, and control the condition of the soil, water supplies, and weather fluctuations on croplands to increase field efficiency and minimize expenses (Basso,2023 and Sparrow, 2021). Farmers started using spatial data for accurate mapping of fields, optimizing resource utilization, and improving decision-making (Sishodia et al.,2020).
The proliferation of mobile technology during (2000s-2010s) led to the development of agricultural apps. Farmers gained access to real-time information on market prices, weather conditions, and best agricultural practices, empowering them with valuable insights (Kumar and  Karthikeyan, 2019; Chhachhar et al.,2013). Machine Learning (ML) and Artificial Intelligence (AI) started playing a significant role in agriculture. The foundational elements of data-driven strategy and analytics are machine learning (ML) and artificial intelligence (AI) algorithms, serving as facilitators for various digital technologies (Shaikh et al.,2022). India has taken significant steps to embrace digital advancements in agriculture, aiming to revolutionize the farming landscape (Balkrishna et al.,2023). AI algorithms analyzed data to provide insights into crop management, disease prediction, and yield optimization (Marwaha et al.,2023). Block chain technology (2010s-2020s) began to be explored for enhancing transparency and traceability in the agricultural supply chain. Smart contracts and decentralized ledgers were introduced to streamline transactions and build trust among stakeholders (Xiong et al.,2020). Current efforts focus on the integration of advanced technologies like AI, ML, IoT, and blockchain in a holistic manner. The emphasis is on creating a digital ecosystem that ensures sustainable and resilient agricultural practices, addressing challenges such as climate change, resource optimization, and market access (Sadri et al.,2023).
Digitization in Indian agriculture has unfolded as a steady, step-by-step process, with each stage building on the technological progress of the one before it. The continued adoption of advanced tools is expected to make the sector more efficient, data-centric and sustainable. At first, the use of digital solutions was limited because farmers particularly smallholders working with narrow profit margins are generally cautious and prefer technologies with clearly demonstrated returns. Over time, however, a mix of government programmes, strategic collaborations and innovative start-ups has expanded access to these tools. As their usefulness and dependability have been demonstrated, digital agriculture technologies have gradually gained wider acceptance among farmers (Beriya, 2022; Xie, 2021).
Importance of digital agriculture:
Technological evolution has permeated every industry sector, and agriculture is no exception. With the rise of digital farming, a new horizon of possibilities has opened for farmers. However, digital agriculture is not just about precision farming the digital revolution is changing how the entire agribusiness value chain works, from the source in the field through measuring demand and distribution to end customer experience.   Several policy institutions suggest that digitalization offers the solution to feeding a growing world population (Newell and Tylar,  2020).
In today’s fast-evolving environment, digital agriculture has become a vital resource for contemporary farmers. It influences multiple aspects of farming, from boosting productivity and profitability to enhancing environmental performance and long-term viability. Protecting crop health, cutting herbicide use, automating routine operations, and accessing detailed information on fields, livestock, and machinery are just some of the ways these tools are applied on farms. By adopting such technologies, farmers can monitor and manage their operations more dependably (Lioutas, 2021). As farmers get a complete digital analysis of farms in real-time, they can act accordingly and don’t have to apply excess pesticides, fertilizers and reduce overall water consumption. Furthermore, digital agriculture promotes climate resilience by providing farmers with tools to adapt to changing environmental conditions. The connectivity offered by digital platforms optimizes the agricultural supply chain, facilitating transparent transactions and fair pricing (Sishodia et al., 2020). Farm management software streamlines administrative tasks, while access to online resources and educational platforms contributes to continuous learning and skill development. In essence, digital agriculture empowers modern farmers to navigate the complexities of contemporary agriculture, ensuring a more efficient, sustainable, and resilient future for the agricultural sector (Karunathilake, 2023).
Digital Technologies and Tools in Agriculture:
A broad range of digital innovations is now transforming the agricultural sector.
Below are some of the most widely adopted technologies:
1. Global Positioning Systems (GPS) and Geographic Information Systems (GIS)
GPS and GIS enable truly site-specific management by attaching spatial coordinates to every farm operation and observation. GPS guidance on tractors and sprayers prevents overlap and skips, improving seeding uniformity and reducing input waste; GIS overlays soil maps, drainage patterns, historical yields and pest incidence to reveal within-field variability. Using these layered maps, farmers can prepare variable-rate application plans, target micro-irrigation, and prioritize interventions in underperforming zones, which reduces cost and environmental impact while improving yield stability ( Hema et al., 2023). Precision agriculture frameworks also integrate proximal sensors and remote sensing data to produce decision support outputs such as nutrient-recommendation maps and irrigation schedules (Sishodia et al., 2020). In India, initiatives like Soil Health Card mapping and platforms offered by agri-startups have begun bringing GIS services to smallholders, while global equipment and software providers enable auto-steer and VRA (variable rate application) implementation (Bertoglio et al., 2023). Over time, GPS/GIS create a digital farm record that supports insurance claims, certification and long-term resource planning.
2. Artificial Intelligence (AI)
Artificial intelligence converts heterogeneous farm data into timely, context-specific advice. By processing satellite imagery, drone footage, sensor streams and historical weather, AI models detect subtle signs of stress, classify disease symptoms from images, forecast pest outbreaks and recommend precision actions such as spot-spraying or altered irrigation regimes (Ben and  Hanana, 2021). AI systems can also integrate market and climate forecasts to advise on sowing dates, crop choice and harvesting windows, shifting management from reactive to predictive. In practice, AI-driven mobile apps and platforms provide scalable expert guidance to remote farmers, overcoming gaps in extension services and enabling local language recommendations. As datasets grow, AI models self-improve and deliver higher accuracy in yield and risk forecasts (Shaikh et al., 2022). Trials and pilots in India and elsewhere have shown AI advisories can raise yields and reduce input costs, demonstrating how AI operationalizes big data into practical on-farm decisions (Marwaha et al., 2023).
3. Machine Learning (ML)
Machine learning underpins many predictive and optimization tasks in modern farming by extracting patterns from large, noisy datasets. ML models are trained on historical yield, weather, soil and management records to forecast yields, estimate daily irrigation needs, detect disease from leaf images and provide probabilistic risk scores for insurance and credit decisions (Ahmed, 2018; Liakos, 2018). Unlike static heuristics, ML adapts as more labelled data become available, improving local calibration and robustness to seasonal variability. In India, startups apply ML for hyperlocal advisories, satellite-based crop monitoring and automated claim validation for crop insurance, enabling faster and fairer payouts. ML also enables precision livestock applications predicting heat cycles, feed optimization and early disease alerts enhancing productivity and lowering veterinary costs (Mahesh, 2020). When combined with remote sensing and IoT inputs, ML becomes a flexible decision engine that supports both operational choices and strategic farm planning.
4. Internet of Things (IoT)
IoT transforms static fields into continuous sensing networks: low-cost soil moisture probes, microclimate stations, nutrient sensors and actuator-linked valves feed live data to cloud dashboards and mobile apps. This continuous telemetry allows automated irrigation (drip or pivot control), fertigation scheduling and greenhouse climate management, cutting water use and labor while ensuring crops receive inputs precisely when needed (Insights, 2021). IoT also provides hyperlocal weather and pest alerts that improve timing of interventions and reduce unnecessary sprays (Basso, 2023). In livestock systems, wearable sensors and GPS tags monitor activity, growth and health, enabling early disease detection and better herd management (Sparrow and Howard, 2021). The true power of IoT emerges when sensor networks feed AI/ML models that translate raw signals into predictive advisories, enabling closed-loop control that both optimizes yields and conserves resources.
5. Blockchain Technology
Blockchain offers a secure, decentralised ledger for supply-chain traceability, provenance and automated transactions. Each transaction seed lot issued, harvest weighed, shipment received  can be immutably recorded, enabling rapid traceback in food-safety events and credible certification for organic or sustainability claims (Ben Ayed et al., 2022). Smart contracts automate payments and release of funds once agreed conditions are verified on-chain, reducing settlement delays and dependency on intermediaries. For smallholders, blockchain can link farm records, digital identities and land information to financial services, improving access to credit and premium markets. Pilot projects and consortia are already testing blockchain for spice, tea and export supply chains; when combined with IoT-sourced sensor data and GPS location stamps, blockchain becomes a powerful tool for trust, compliance and farmer empowerment (Xiong et al., 2020).
Digital Agriculture Advancements in India:
 The emergence of the digital technology in agriculture will results in several benefits to farmers by making them to understand their farm situation and precisely use the inputs by avoiding the excess waste can help them to optimize the input and improve the output. Each and every component of the agricultural process can be interconnected with the advent of block chain technology. There are many key advantages that farms can gain by incorporating digital technologies into their operations (Rose and Chilvers,2018). 
 Productivity & Profitability
One of the main reasons digital agriculture has become indispensable is its ability to raise farm output while using resources more efficiently. By integrating artificial intelligence (AI), machine learning and data analytics into daily operations, farmers can access real-time information that supports timely, evidence-based decisions (Talaviya et al., 2022). Such data may include machinery speed, fuel consumption, acreage covered, hydraulic functions and travel direction, along with agronomic indicators such as soil moisture, grain temperature and plant spacing. When this information is applied, producers can fine-tune input use, streamline food production and manage value-chain challenges more effectively. This enables quick responses to crop problems, equipment servicing needs, optimal sowing and harvest windows and the deployment of tractors or other implements where they are most needed (Tantalaki et al., 2019).
The benefits extend beyond individual farms. Entrepreneurs gain more accurate insights into production and markets, while service providers can diagnose machinery issues with greater precision. As a result, all actors in the food chain share in the efficiency and decision-support improvements brought by digital agriculture (Abiri et al., 2023). In India, these tools have already increased productivity and profitability for both smallholders and larger farms. For example, the AI4AI (AI for Agriculture Innovation) project in Telangana doubled chili farmers’ incomes by offering digital advice, AI-based soil and quality testing, and direct links to buyers and sellers. Yields per acre rose by 21 %, with concurrent reductions in pesticide and fertiliser use, delivering economic as well as environmental benefits. National platforms such as e NAM (National Agriculture Market) now connect over 1.7 crore farmers, providing daily price updates and opening more profitable markets. Start-ups are also releasing digital advisory tools that guide sowing, irrigation and fertiliser timing, producing notable yield gains and lowering risk (World Economic Forum, 2025).
Increases Efficiency :
A defining feature of digital agriculture is the efficiency it brings to farming operations. By using tools such as real-time analytics, machine learning and GPS guidance, farmers can manage inputs with greater precision, track field conditions closely and fine-tune their management practices (Brini, 2023). This focused approach—often described as precision agriculture—has the potential to raise yields and boost overall productivity. Equipment innovations like Monarch’s autonomous tractor further ease the operator’s workload by enabling one person to oversee multiple machines, rely on auto-drive functions to concentrate on implement performance, and automate routine activities such as mowing.
Precision agriculture technology is transforming farming by enabling more efficient use of resources. IoT-based sensors, GPS-enabled tractors, and satellite imagery platforms allow Indian farmers to target irrigation, fertilizer, and pest control precisely where and when needed, reducing input waste by up to 20-30% and boosting yields up to 25%. In Maharashtra, the successful digital transformation of Hiware Bazaar village included the widespread use of digital market, weather, and field management apps, further demonstrating efficiency gains. Mobile apps and local language advisory systems bridge the “knowledge gap” for Indian smallholders, enabling even those in remote villages to implement scientific best practices and conserve resources (Jadhav,2024).  
Reduces Costs and Boosts Profits:
Digital agriculture can also produce substantial cost savings. Technologies such as precision irrigation allow farmers to apply water, fertilisers and other inputs far more accurately, cutting waste and lowering expenses. In the dairy sector, digital herd-management systems help track animal health, inventories and breeding cycles (Dhanaraju et al., 2023). Although automated machinery like autonomous tractors may require a larger initial investment, their long-term return on investment makes the upfront cost worthwhile. For instance, equipment such as the MK-V tractor can be seen as a value-adding asset. Even on a few simple measures, the savings become clear: reduced labour requirements, a safer working environment and sharply diminished herbicide use thanks to automated mowing. When this automation is combined with electrification, diesel costs for mowing are also eliminated. In addition, reduced tillage and more precise field operations can improve soil health, leading to higher yields, greater organic matter and less erosion (Liao et al., 2022).
Cost savings are another vital benefit. Precision irrigation platforms and drip systems have dramatically reduced water usage while raising profitability on Indian farms. Dairy farmers use digital herd management systems to oversee animal health and optimize breeding cycles, while autonomous and mini-tractor solutions are making mechanization affordable for small Indian landholdings. Where adopted, these solutions save substantially on labor, fertilizer, and pesticides, with some case studies reporting labor cost reductions of over 30% and energy/fuel savings from electrification. Digital record-keeping for input purchases and sales also minimizes transaction costs and increases smallholder bargaining power in the supply chain (Dubashi et al., 2023).
Improved risk management and Decision-Making:
Digital agriculture empowers farmers with stronger decision-making and risk-management capabilities by transforming raw data from sensors, drones, satellites and market platforms into actionable insights. With access to hyperlocal weather forecasts, soil moisture profiles, pest and disease alerts, and market price trends, farmers can plan activities such as sowing, irrigation, fertilization and harvesting with greater precision. Predictive analytics and simulation models (Javaid et al., 2023) enable them to anticipate risks like pest outbreaks, water stress or price crashes before they occur. This capability makes it possible to act in advance for instance, changing irrigation plans before a predicted dry spell or moving to a different marketing outlet when a price drop is anticipated. Such foresight also enables farmers to deploy labour, machinery and capital more efficiently, cutting waste and losses. As they develop a clearer understanding of current conditions and likely future outcomes, producers are better positioned to bargain with suppliers and buyers and to stabilize their livelihoods in an uncertain market environment.Farmers across India leverage decision-support apps, satellite-driven weather forecasts, and pest prediction dashboards that turn complex environmental and market data into actionable insight. For example, the Saagu Baagu digital platform in Telangana alerts farmers to upcoming weather risks and pest pressures, while Punjab farmers use drone mapping and field-level advisories to manage wheat and paddy more responsively. As a result, farmers plan input applications, irrigations, and harvests more precisely, anticipate adverse events, and switch crops or markets swiftly when needed. Scientific studies confirm real reductions in risk and input cost for digitally connected Indian farm households (Beriya and Saroja, 2019; World Economic Forum, 2025).
Enhances Documentation Efficiency
Another significant benefit of digital agriculture is the way it simplifies and strengthens documentation and record-keeping. Digital tools automatically capture and store information on inputs used, field operations, yields, and resource consumption such as water or fertilizer. Remote sensing data, GPS tracking of machinery, and mobile apps feed directly into cloud-based farm management systems, eliminating the need for paper logs and reducing the chances of error or loss of information (Mouratiadou et al., 2023). This automated documentation is invaluable for meeting regulatory and certification requirements such as organic or Good Agricultural Practices (GAP) standards. It also enhances transparency for supply-chain stakeholders, lenders and insurers by providing verifiable evidence of farming practices, which can improve access to finance or insurance claims. In addition, digital records create a long-term knowledge base of farm performance, enabling farmers to benchmark progress, analyse trends over seasons, and fine-tune decisions for higher productivity and sustainability.
Digital agriculture in India automates documentation for compliance, traceability, and financial access. Cloud-based management tools capture every field activity, from sowing to sale, and platforms like Farmonaut and Agri App synchronize sensor, weather, and market data with government reporting. This level of digitalization aids with organic/GAP compliance, supports crop insurance applications, and enables farmers to access credit or insurance based on auditable digital records. Several districts in Maharashtra and Andhra Pradesh have piloted these automated digital systems, drastically improving traceability and reducing paperwork (ACL Industries, 2025).
Conclusion:
The rise of digital extension platforms represents a significant transformation in agriculture, positioning technology as a crucial ally in addressing the challenges of food security, resource management, and sustainability. By integrating traditional farming knowledge with advanced technologies such as artificial intelligence, the Internet of Things, and blockchain, these platforms enable more precise, efficient, and informed decision-making for farmers. Success in this digital era relies on strong collaboration among farmers, technology developers, and policymakers, fostering an environment that encourages innovation, inclusivity, and adoption of digital solutions. As agriculture embraces this technological shift, it is poised not only to adapt but also to thrive, creating a resilient, sustainable, and technologically empowered sector for the future.
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