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Abstract: 

This analytical study explores into the intricate relationship between agricultural research and the GDP growth rate of the Indian 

economy. Recognizing the pivotal role of agriculture in India's socio-economic fabric, the study endeavors to elucidate the extent to which 

advancements in agro research contribute to overall economic expansion. By utilizing a comprehensive methodology that encompasses data 

from various sources, the research aims to provide a nuanced understanding of the link between agricultural innovation, productivity, and GDP 

growth. Through rigorous analysis and interpretation, the study aspires to fill a critical research gap, shedding light on the often-overlooked 

impact of agricultural research on India's economic trajectory. The findings of the study shows that there is an impact of agricultural research 

on GDP growth rate of Indian economy. Further, the research analysis hold the potential to guide evidence-based strategies for policymakers, 

enabling them to harness the power of agricultural research to drive sustainable growth, enhance livelihoods, and secure a prosperous future 

for the nation. 
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Introduction: 

India's economy is mainly based on agriculture. But in the past few years, agricultural growth has been very volatile. In 1972-1973, 

about 73.9% of the working population was engaged in agriculture and other related activities. However, this number of people engaged in 

agricultural work gradually decreased to 64.8% in 1993-1994 and then to 49.8%. In the ever-changing world economy, the agricultural sector 

plays an important role in shaping the country's growth trajectory. In India, a country that is deeply rooted in its agricultural heritage, the 

impact of agricultural research on GDP growth rates was a very important and interesting topic. With over a billion people, most of whom 

depend on agriculture for their livelihoods, the progress, and success of agricultural research and its impact on the overall economy are 

extremely important. In the year 2011-2014, 43% of working men and 60% of working women found jobs in agriculture. 

This study aims to analyze the relationship between agricultural science and GDP growth in the Indian economy. By accessing a variety of 

agricultural research, technology development, and the subsequent impact on productivity, profitability, and sustainability, the Research 

Program demonstrates the far-reaching results of investing in agricultural research and development. 

Over the years, India has seen a revolution in its agricultural activities driven by technological advances, the introduction of genetically 

modified crops, better irrigation techniques, and better pest control. This new program aims to increase crop yields, reduce production costs 

and reduce the negative effects of climate change on agriculture. Therefore, the integration of agricultural research results into agricultural 

activities plays an important role in improving the performance of the agricultural sector as a whole. But a significant feature can be noted here 

that during the period 1951-2006, the average growth rate of agricultural production remained at 3% per year, which was much lower than 

China, Pakistan, and Indonesia, each of which reached 5.3%, 4.4%, and 4.1%. In general, the rate of agricultural growth is highly variable. 
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Agriculture plays a vital role in the Indian economy, providing livelihoods to a significant portion of the population and serving as a crucial 

source of raw materials for industries. Its performance also affects inflation, employment, and overall economic stability. Therefore, 

understanding the correlation between agricultural research advancements and India's GDP growth rate is crucial for policymakers and 

economists shaping the country's economic future. This analytical study adopts a rigorous methodology, utilizing various data sources and 

analyses to explore the impact of agro research on India's GDP growth rate. The findings will not only contribute to existing knowledge but 

also guide evidence-based strategies for policymakers to bolster the agricultural sector's growth and its positive influence on the broader 

economy. By harnessing the potential of agricultural research and innovation, India can reinforce its position as a global agricultural 

powerhouse and unlock new avenues of economic prosperity. 

Objectives of the Study: 

1. To study the Agricultural Research Spending on the GDP growth rate of India. 

2. To study the impact of Agricultural Research and education spending on the GDP growth rate of India. 

Research Gap: 

The previous research focused on agricultural inputs, exports, and imports' contribution to India's GDP growth rate, leaving a gap in 

understanding the impact of agricultural research and education expenditure. The present research aims to fill this gap by investigating the 

relationship between agricultural research and GDP growth rate, along with the influence of agricultural education expenditure on India's 

economic growth. 

Hypothesis of the study: 

1. H0: There is no impact of agricultural research spending on the GDP growth rate of India. 

2. H1: There is an impact of agricultural research spending on the GDP growth rate of India. 

Methodology: 

The present study relies on secondary data collected from various sources, including Agricultural Statistics at a Glance, Economic Survey of 

India, RBI, Hand Book of statistics on the Indian economy, research articles, and journals. Using multiple regression analysis, the study 

examines the relationship between Agricultural Research and education spending on India's GDP growth rate over five years from 2017-2018 

to 2021-2022. 

 

Review of Literature 

Reddy & Dutta (2018) used Simple Regression Analysis to study the impact of Agricultural inputs on Agricultural Gross Domestic Product in 

the Indian Economy from 1980-1981 to 2015-2016. The study found that fertilizers and net irrigated areas had no significant impact on 

agricultural GDP during this period. However, pesticides, electricity, rainfall, and seeds were statistically significant and had a significant 

impact on agricultural GDP. The study suggests the importance of formulating a long-term perspective plan for rural infrastructure, prioritizing 

projects with the highest total impact and strongest linkages. Sagar (2017) focused on the challenges faced by Indian agricultural labour, a 

group that often receives insufficient attention. The study discussed the problems faced by agriculture workers and government policies to 

address these issues. It concluded by offering suggestions to improve the poor conditions of agricultural labour in the country. Amire and 

Temitope (2016) conducted an empirical investigation on the relationship between agricultural productivity and economic growth in Nigeria. 

They used the person correlation coefficient and OLS method to test the effect. The results indicated a long-run relation between the two, with 

variables like GDP share of the agricultural sector, bank credit access, and expenditure on the sector showing expected positive signs in 

Nigeria's economy. The study suggests that policymakers should focus on enhancing agriculture productivity to improve production capacity. 

Devi (2015) investigated the potential of the agriculture sector for long-run economic growth in India, a developing country. Her empirical 

evidence highlighted the sector's role in creating employment, contributing to GDP, and supplying inputs to other sectors, emphasizing its vital 

role and its importance as a bridge between various sectors of the economy. Venkatesh and Nithyashee (2015) analyzed the role of Indian 

agriculture in output, employment, and growth. The study discussed issues such as agriculture's share in income and employment, determinants 
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of rural non-farm employment, and sectoral variation in agriculture employment across major states. The results showed a decline in the 

percentage contribution of agriculture to employment and GDP, following a pattern observed in developed countries. The study also noted a 

decrease in male worker dependency on agriculture and an increase in female participation, indicating the feminization of agriculture. Doward 

(2013) studied the connection between agricultural productivity and food price changes, emphasizing the role of falling food prices and income 

in agriculture's economic growth. Increasing agriculture labour productivity is crucial to boosting the share of agriculture in the country's GDP, 

requiring not only government policies, a favourable environment, and material inputs but also the demand for falling food prices, which can, 

directly and indirectly, stimulate economic development. Kumar and Nain (2013) examined the strengths, weaknesses, opportunities, and 

threats to Indian agriculture. They highlighted the significant strengths of ample cultivable land and high food grain production. However, 

weaknesses such as harvest losses, low yields, and limited contribution to the national GDP need to be addressed. They also pointed out that 

although opportunities exist in Indian agriculture, the challenge is how to maximize farmer income and boost national income through these 

opportunities. 

Lgwe (2011) found that total land area and annual rainfall significantly influenced agricultural production in Abia State, Nigeria, while total 

population and government expenditure had no significant impact. The study suggests the government should focus on addressing food supply 

issues for the growing population and reassess agricultural expenditure to benefit the rural economy. Ashoaw (2010) investigated agriculture 

labour productivity patterns and determinants in the West African region. The study found that higher education and capital format ion had the 

most significant positive impact on agriculture productivity, followed by irrigation and fertility quality. Roza (2007) highlighted agriculture's 

crucial role in the GDP growth and development of many developing countries. Despite recent changes in the agriculture sector, it remains a 

smaller contributor to GDP compared to the non-agricultural sector, which exhibits higher productivity in economies where agriculture is not 

dominant. 

Impact of Government Spending On Agricultural Research and Education 

Government spending on agricultural research and education can have a substantial impact on the GDP growth rate of a country. Here are 

some of how government spending in agricultural research and education can influence GDP growth: 

1. Improved Agricultural Productivity: Agricultural research leads to the development of new technologies, better farming practices, 

and improved crop varieties. As farmers adopt these advancements, agricultural productivity increases. Higher productivity means 

more output is generated with the same amount of resources, leading to increased agricultural GDP. 

2. Increased Output and Value Addition: Through research and education, farmers can diversify into high-value crops and value-

added agricultural products. This not only increases the overall agricultural output but also enhances the value of agricultural goods, 

leading to a positive impact on the GDP. 

3. Technology Spillover Effects: Investments in agricultural research can lead to technological spillover effects on other sectors of the 

economy. For example, innovations in irrigation or pest control can be relevant for industries beyond agriculture, leading to increased 

productivity and economic growth in those sectors as well. 

4. Employment Generation: Agricultural research and education can lead to the creation of skilled jobs in the agricultural sector. As 

productivity increases, more labour may be required for various farming activities, leading to increased employment opportunities 

and a reduction in unemployment rates. 

5. Rural Development: Enhancing agricultural productivity and income levels in rural areas can contribute to overall rural development. 

As farmers' incomes rise, they have more disposable income to spend on goods and services, which can stimulate economic activities 

in rural communities and contribute to GDP growth. 

6. Export Promotion: Improved agricultural productivity can lead to surplus production that can be exported to international markets. 

This can increase export earnings, improve the balance of trade, and boost the country's GDP. 
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7. Human Capital Development: Investment in agricultural education can lead to the development of a skilled and knowledgeable 

workforce. A skilled workforce is essential for overall economic development and can positively impact productivity and innovation 

in various sectors, not just agriculture. 

8. Food Security: Strengthening agricultural research and education can enhance food security by ensuring a stable supply of food. 

When a country is food secure, it can avoid food crises, reduce import dependence, and maintain a more stable economic environment. 

9. Innovation and Entrepreneurship: Agricultural research can drive innovation in the agricultural sector, leading to the emergence 

of agri-businesses and agricultural start-ups. These ventures can create new opportunities, stimulate economic growth, and drive 

overall GDP expansion. 

It's important to note that the impact of government spending on agricultural research and education on GDP growth rate may not be immediate 

and can vary depending on the efficiency of resource allocation, the quality of research and education, and the broader economic and policy 

environment. 

Table No: 1 

Government spending on Agricultural Research and Education 

Amount in Crore 

The above table depicts that over the five years, Agricultural GDP steadily increased from 17,090,042 million to 23,471,012 million currency 

units, indicating continuous growth in the sector's output and contribution to the economy. Government spending on agricultural research also  

   ( Source: Agricultural Statistics at a Glance 2018) 

 

showed growth, rising from 4810.43 million to 6099.61 million currency units, indicating increased investment in driving innovation and 

productivity. However, government spending on agricultural education fluctuated, declining from 694.66 million to 526.14 million currency 

units before a slight increase to 552.22 million currency units in 2021-2022, possibly due to changing budget priorities or policy decisions. 

However, the relationship between government spending on agricultural education and agricultural GDP is less evident from the available 

data. Agricultural education spending decreased from 694.66 million currency units in 2017-2018 to a low of 526.14 million currency units in 

2020-2021 before slightly increasing to 552.22 million currency units in 2021-2022. However, the subsequent increase in agricultural education 

spending did not seem to correspond to a similar increase in agricultural GDP during the same period. Further analysis and additional data 

might be needed to better understand the impact of agricultural education spending on the sector's growth. 

The data indicate that government spending on agricultural research has contributed to the growth of the agricultural sector, reflected in the 

increasing trend of agricultural GDP. However, the relationship between agricultural education spending and agricultural GDP is more complex 

and requires further investigation for conclusive understanding. Deeper research and analysis are essential to determine the specific effects of 

each factor on the agricultural sector and the overall economy. 

 

 

 

Years 

Agricultural 

GDP  

Government Spending on 

Agricultural Research 

Government Spending on Agricultural 

Education 

2017-2018 17,090,042 4810.43 694.66 

2018-2019 18,899,668 5421.97 761.16 

2019-2020 20,103,593 5344.18 687.61 

2020-2021 19,829,927 5425.94 526.14 

2021-2022 23,471,012 6099.61 552.22 
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Table No: 02 

Spending on Agricultural Research and Education on GDP 

 

SUMMARY 
OUTPUT         

Regression Statistics        

Multiple R 0.973168901        

R Square 0.94705771        
Adjusted R 

Square 0.89411542        

Standard 

Error 757781.4174        

Observations 5        

ANOVA         

  df SS MS F Significance F    

Regression 2 2.05443E+13 1.02722E+13 17.88849 0.05294229    

Residual 2 1.14847E+12 5.74233E+11      

Total 4 2.16928E+13          

  Coefficients 

Standard 

Error t Stat P-value Lower 95% Upper 95% 

Lower 

95.0% 

Upper 

95.0% 

Intercept -2684895.22 7203665.091 

-

0.372712388 0.745154 -33679764.5 28309974.05 

-

33679764.48 28309974.05 

 
Spending on 

Agricultural 

Research 4542.367726 972.7884895 4.669429968 0.042932 356.7966757 8727.938776 356.7966757 8727.938776 

 

Agricultural 

Education -3193.60434 4427.776345 

-

0.721265956 0.545665 -22244.7883 15857.57964 

-

22244.78832 15857.57964 

     Source: Author’s Calculation  

Table no 02 indicates the strength of the linear relationship between the dependent variable and the combination of independent variables. 

In this case, it is approximately 0.973, suggesting a strong positive correlation. In this case, as the R-squared value is around 94.7% the 

variability in the dependent variable is explained by the independent variables. The adjusted R Square value is around 89.4%, indicating a 

good fit for the model.  With a p-value of 0.042932, which is below the threshold of 0.05, concerning government expenditure on agricultural 

research, we can reject the null hypothesis H01 at a significance level of 5%. This leads us to accept the alternative hypothesis, implying a 

significant impact of agricultural research spending on India's GDP growth rate. Therefore, increasing the allocation for agricultural research 

by the government is advisable. Conversely, government spending on agricultural education does not exhibit statistically significant effects 

when compared to agricultural research spending, although it could potentially display significance at a slightly higher significance level. 

The model demonstrates a strong fit, as evident from the elevated R-squared value. However, it remains crucial to carefully consider the 

significance levels of the coefficients and the overall model to derive meaningful insights into the relationships between the variables. 

Recommendations 

To effectively leverage government spending on agricultural research and education to drive GDP growth, here are some recommendations: 

1. Increase Budget Allocation: Governments should allocate sufficient funds to agricultural research and education initiatives. A higher 

budget will enable researchers and educators to conduct in-depth studies, develop new technologies, and enhance the skills of farmers. 
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2. Promote Public-Private Partnerships: Encourage collaborations between the government, private companies, and research 

institutions. Public-private partnerships can bring together diverse expertise, resources, and funding to accelerate agricultural 

advancements and ensure practical implementation. 

3. Focus on Research for Local Needs: Tailor research efforts to address the specific needs and challenges faced by local farmers and 

regions. Research outcomes should be relevant, practical, and applicable to the prevailing agricultural practices and climate conditions. 

4. Invest in Extension Services: Strengthen agricultural extension services to disseminate research findings and knowledge to farmers 

effectively. Extension agents can play a crucial role in educating farmers about best practices, new technologies, and market 

opportunities. 

5. Encourage Farmer Training and Workshops: Organize training sessions, workshops, and capacity-building programs to enhance 

the skills and knowledge of farmers. Educating farmers about modern techniques, sustainable practices, and financial management 

can significantly boost productivity. 

6. Support Agricultural Institutions: Provide financial support and resources to agricultural universities, colleges, and research 

institutes. These institutions play a vital role in conducting research, training future agricultural professionals, and promoting 

innovation. 

7. Incentivize Research and Innovation: Offer grants, subsidies, and incentives to researchers and companies engaged in agricultural 

research and development. Such incentives can encourage private-sector involvement and innovation. 

8. Develop Infrastructure and Technology: Invest in rural infrastructure, such as roads, transportation, and storage facilities, to 

improve the overall agricultural supply chain. Additionally, promote the adoption of technology by providing access to affordable 

and advanced agricultural machinery and equipment. 

9. Promote Sustainable Agriculture: Emphasize research and education on sustainable agricultural practices that conserve natural 

resources, minimize environmental impact, and ensure long-term productivity. 

10. Address Policy and Regulatory Challenges: Streamline regulations and policies related to agriculture to create a conducive 

environment for research, education, and agri-business development. Remove bureaucratic hurdles and create a supportive ecosystem 

for agricultural growth. 

11. Monitor and Evaluate Impact: Establish mechanisms to monitor and evaluate the impact of agricultural research and education 

programs. Regular assessments can help identify areas of improvement and ensure that resources are effectively utilized.  

12. Encourage Collaboration with International Institutions: Foster collaboration with international agricultural research 

organizations and participate in global research networks. This can facilitate the exchange of knowledge, access to global best 

practices, and potential funding opportunities. 

By implementing these suggestions, governments can maximize the impact of their spending on agricultural research and education, leading 

to sustainable and inclusive economic growth driven by a vibrant and productive agricultural sector. 

Conclusion: 

The research objectives and hypotheses outlined in this study provide a structured approach to exploring the multifaceted relationship between 

agricultural research spending, education, and India's economic growth. The impact of agricultural research on GDP growth becomes a crucial 

area of investigation. The study finds that there is a positive impact of agricultural research on the GDP growth of India. So the government 

should focus on more investment in agricultural research and education as it is vital and can yield a positive and lasting effect on GDP growth. 

This support fosters productivity, generates employment, encourages innovation, and enhances food security, making the agricultural sector a 

significant driver of economic development and overall national well-being. As the country navigates its path toward economic prosperity, 

evidence-based strategies informed by rigorous research can guide policymakers in harnessing the full potential of agricultural research and 

innovation. 
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