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      Abstract


      Climate change is a major threat to sustainability and is one of the Sustainable Development Goals set by the United Nations, intended to be achieved by 2030. It has been a major concern for decades, but in recent years the issue has accelerated as climatic conditions have worsened. However, social media, a platform of the masses, has apparently come to its rescue. Social media platforms, such as Twitter, Facebook, and YouTube, are highly effective at amplifying voices and messages, enabling individuals to raise certain issues and seek redress. This is the ultimate power of social media, and time and again, it has been harnessed to bring revolutionary changes worldwide. One such revolution was led by Greta Thunberg, a Swedish environmental activist who initiated a protest in front of the Swedish Parliament and soon became a renowned figure worldwide. She posted images of the protest on Instagram, which were then shared by other influential activists, helping to spread her message globally. Netizens began discussing this on social media and shared their concerns over climate, leading to a snowballing of opinions. The impact of this Internet activism was so significant that world leaders ultimately paid attention to her demands. The campaign on sustainability and climate change by Greta Thunberg took the internet by storm, and she was featured on Time magazine as the ‘Person of the Year’ in 2019, making her the most famous teen of her time. The campaign, ‘School Strike for Climate,’ outside the Swedish Parliament in 2018, was aimed at prompting the government to reduce carbon emissions, and it spiraled into a larger movement that pushed world leaders to commit to environmental conservation. Greta’s activism advanced through her demonstrations and speeches, gathering momentum and reaching 5 million Twitter followers to mobilize public opinion. In this context, the study was conducted to assess the potential of social media and to harness its power to bring long-lasting change toward a better future. This chapter examines Instagram posts related to climate change discussion threads generated by various hashtags associated with the Greta Thunberg campaign and seeks to ascertain how they created a favorable discourse for environmental conservation.
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      INTRODUCTION


      The media is one of the most powerful tools for propagating messages and mobilizing the masses around a particular social cause. It has been found that media possesses the capability and foresight to spark major social revolutions and elicit the desired response from society toward a goal that improves the state of affairs. It plays a crucial role in raising awareness of environmental issues, as systematic, comprehensive coverage can inform people about environmental concerns that are sometimes laden with jargon and complex facts, which might otherwise lead them to ignore the issue altogether. In such a scenario, the media becomes the primary tool people rely on to obtain information and interpretations of environmental issues. The media explicitly helps them understand how these matters are related to the social, economic, and political structures of society.


      Environmental concerns have always been pertinent and central to societal attention, but due to the technical nature of much of the data involved, such issues sometimes receive limited coverage in mainstream media and fail to capture the audience’s sustained interest. Activism to protect the environment is not new; it has existed since ancient times, and the media has always served as a conduit for major transformation. With the rise of digital media, the public can now directly influence society. This phenomenon is today termed Internet activism or social media activism, a prevalent form of advocating for a particular cause or combating injustice inflicted on marginalized people.

    


    
      DEFINITION AND MEANING - INTERNET ACTIVISM


      Internet activism is an organized public effort to have the demands of society addressed by authorities or decision-makers with the support of the internet. It is a collective claim on an issue of importance to the public, using internet technology to create awareness and mobilize support. Internet activism represents advocacy for a cause that leverages social media channels, where hashtags are pivotal in mobilizing society and carrying out movements. This is often also called hashtag activism or social media activism, as social media offers a platform for people to reach a larger audience. Awareness is created on social media by showing solidarity through the use of hashtags, posts, and campaigns (Reid & Sehl, 2020).


      Internet justice contributes to the strength of civil society and helps ensure that the power of the state and other institutions is not misused to exploit people, while making sure that the issues of the public are addressed by the state and lawmakers. Civil society thus works to ensure that justice prevails in society (Levine, 2000). Before the advent of digital means, mobilization and activism for a cause were carried out through interest groups or non-governmental organizations, which required substantial monetary resources, media outreach, legal action, and extensive lobbying. However, the ‘diffusion’ of digital technologies has mitigated these difficulties, and this new ‘alternative model’ has provided faster and more cost-effective ways to organize support for a cause (Hopke, 2017).

    


    
      ROLE OF MEDIA IN ENVIRONMENTAL PROTECTION


      In India, in the 1920s, the Tata group planned to build a dam on the Mula and Nila rivers in Western Maharashtra. Although the dam was eventually constructed, local people protested its construction under the leadership of Pandurang Mahadev (Senapati) Bapat and V.M. Bhuskute; this movement became popularly known as the ‘Mulshi Satyagraha’. The protesters argued that the dam would submerge several villages and disrupt the ecology and local habitats. Many women participated in the protests and were also jailed. The Satyagraha received widespread attention due to coverage by the Bombay Chronicle, which regularly reported on the issue, discussing both the land rights of peasants and the need for electricity for Bombay, as well as empathetically addressing the concerns of those displaced from their ancestral lands.


      Another notable event is the Chipko movement, a nonviolent social and ecological movement initiated by villages, primarily women, in India during the 1970s. Villagers in the Garhwal region of Uttarakhand were heavily dependent on the forests for survival, including food, timber for fuel, water purification, soil stabilization, and agriculture. A government policy barred villagers from accessing the forests. Excessive deforestation led to soil erosion, depleted water resources, flooding of adjoining areas, and reduced agricultural yields. As the villagers and forests were interdependent, the destruction of forests threatened the entire ecosystem. This led to the ‘hug a tree’ Chipko movement, initiated by local women, such as Gaura Devi, Suraksha Devi, and others, which employed methods of Satyagraha to prevent deforestation. The idea was that humans would hug trees if loggers attempted to cut them down, thereby preventing logging and forcing the government to revise its decision. This peaceful protest received widespread media coverage.


      In the 1970s, the Kerala State Electricity Board proposed a hydroelectric project on the Kunthipuzha River through Silent Valley, which would have submerged 8.3 sq km of rainforest, home to thousands of rare flora and fauna. Local protests evolved into a large movement, with the Kerala Sastra Sahitya Parishad (KSSP) playing a significant role in raising awareness about the ecological importance and biodiversity of the region. Consequently, the government declared Silent Valley a National Park and incorporated it into the Nilgiri Biosphere Reserve. These environmental movements received adequate media coverage, helping to increase public awareness and sparking debates over ‘development versus environment’. This momentum may have contributed to the establishment of the Department of Environment in the 1980s. Environmental journalism also gained prominence, with the launch of Sanctuary Asia in 1981 by Bittu Sehgal. The renowned columnist S.G. Warty further popularized environmental reporting, and the media covered numerous environmental cases, contributing to the growth of environmental journalism.


      In 2003, following a Supreme Court judgment, environmental studies were made compulsory in the education system. Justice Kuldeep Singh, known as ‘The Green Judge,’ established green benches to monitor industrial pollution and delivered landmark judgments in favor of public interest litigations filed for environmental protection between 1988 and 1996.


      Another significant example is the Narmada Bachao Andolan, initiated in 1985 to oppose the construction of dams on the Narmada River. The Narmada Water Disputes Tribunal had approved several dams on the river, which would have displaced around 250,000 people. Medha Patkar and Baba Amte led the movement with support from local tribes, environmentalists, and social rights activists, which eventually prompted the World Bank to withdraw funds from the project. Protesters employed hunger strikes, legal action, mobilization of public support, and slogans, such as Vikas Chahiye, Vinash Nahin! (Development wanted, not destruction) and Koi Nahi Hatega, Bandh Nahi Banega! (We will not move; the dam will not be constructed).

    


    
      LITERATURE REVIEW


      The research paper ‘The psychology of online activism and social movements’, explores the link between online activism and offline collective action. Social media plays a crucial role in online activism by helping individuals share experiences, build communities, and shape collective norms and perceptions. While there are concerns that digital engagement might reduce participation in physical protests (slacktivism), research presents mixed results. Sometimes, online and offline actions are disconnected due to differences in user behavior or a preference for one form of engagement. However, most studies indicate a strong, positive connection between the two, with online efforts often leading to real-world mobilization. Despite these benefits, increased online visibility can also expose activists to repression in authoritarian environments (Greijdanus et al., 2020).


      Another research study, ‘From Pixels to Protest: Using the Internet to Confront Bias at the Societal Level’, examines how the internet serves as a tool for online activism, especially against sexism, through real-life cases and research. It also highlights psychological challenges that hinder its impact, such as online bias, slacktivism, and conformity pressure. It concludes with practical ways to address these issues (Gomez & Kaiser, 2019). The study, titled ‘The Psychology of Online Activism and Social Movements: Relations between Online and Offline Collective Action’, analyzed 1,660 tweets using the #MeToo hashtag to understand how Twitter users disclose and respond to sexual violence. Survivors used the platform to share detailed personal experiences, while others used it to raise awareness, support fellow survivors, or sometimes diverted attention from their stories. Overall, Twitter served as a valuable space for sharing trauma, building community, and highlighting the widespread issue of violence against women (Greijdanus et al., 2020b). The study ‘Young People, Digital Media, and Engagement: A Meta-Analysis of Research’ explored how viral content influences support for social change, focusing on Twitter reactions to the death of Aylan Kurdi, a child refugee. Analyzing over 41,000 tweets across three time periods, the researchers found that early discussions about death led to increased engagement with the Aylan Kurdi story. Continued conversations about harm and threat helped sustain solidarity with refugees even weeks later. The findings suggest that viral communication, driven by emotional and moral discussions, can foster lasting support for social change despite concerns about slacktivism (Smith et al., 2018). Another research work, titled ‘Climate of Silence: Pluralistic Ignorance as a Barrier to Climate Change Discussion,’ reports that people often avoid talking about climate change due to pluralistic ignorance—misjudging how much others care about the issue. It was found that those who correctly perceived others' concerns were more willing to discuss them. Another study demonstrated that correcting these false beliefs increased people’s willingness to speak up. The main reason for silence was fear of appearing incompetent, not fear of being disliked. The findings highlight how correcting misperceptions can encourage open conversations about climate change. The research paper, titled ‘Motivations of Online and Offline Activism against Racism and Xenophobia among Asian-American Publics during the COVID-19 Pandemic’, which uses the STOPS and SIMCA frameworks, explores what motivated Asian Americans to engage in activism against racism during COVID-19. An online survey revealed that a strong sense of identity among Asian Americans increased their feelings of injustice, sense of efficacy, and motivation to act. These factors led to online activism, which then encouraged offline participation. The study discusses both theoretical insights and practical applications (Lee et al., 2021).

    


    
      OBJECTIVES AND METHODS


      As Online Hashtags and Activism endeavors continue to take the world by storm, it becomes imperative to understand them and analyze their reception. For this purpose, Sentiment Analysis (a method of contextual mining of text) was conducted to explore how one of the largest activism campaigns initiated by a young girl, Greta Thunberg, on climate change became a worldwide phenomenon. As Greta ran the entire campaign mainly through Instagram, an analysis of Instagram posts was done to assess what was posted by Greta and how the users received it. This, in turn, provided insights into how the entire discourse on the Internet helped make this environmental conservation campaign a huge success.

    


    
      DATA ANALYSIS AND INTERPRETATION


      In this section, the most popular Instagram posts shared by Greta from August 18th, 2018, to August 17th, 2019 (i.e., 1 year), related to climate change protests were analyzed.
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Fig. (1))

      Greta thunberg protesting in front of parliament house (Source: Instagram).

      Hashtag used - #fridaysforfuture #schoolstrike4climate #climatestrike


      Post Language – English


      Date – July 26th, 2019


      Likes- 234,824 likes


      Description – Greta posted a picture of herself with the school strike for the climate board outside the Parliament house. She mentioned that she is in the 49th week of the school strike and asked people to take action for climate change. She demanded that people wake up, writing that climate change does not take a summer break, and neither would the protestors. She highlighted the urgent need to fight climate change (Fig. 1).


      User Engagement – Comments flooded her profile, and many wrote that we support her and her #yeswecan post. A user @klauspeter wrote that a childlike Greta can make everyone proud by supporting the environment. Another user @rafloripa wrote that the people of Brazil are in Greta’s support. Also, many said she is doing brave work and that it would change the world for the better. There were many who criticized her and taunted her, telling her to go back to school, and went so far as to call her a ‘so-called climate protector’ who does not go to school and whose imagination is her lone educator. They commented on her outfit in the post, complaining that Greta, while preaching about climate change, has excused herself from harming animals, and that she is wearing leopard-skin trousers. However, another user wrote that she is not a scientist and that her knowledge of such issues is not helping with climate change.


      [image: ]
Fig. (2))

      Greta giving a speech in the national assembly of paris (Source: Instagram).

      Hashtag used – #FridaysForFuture #ClimateEmergency #EcologicalEmergency


      Post Language – English


      Date – July 23rd, 2019


      Likes – 180,183


      Description – Greta posted a picture of herself giving a speech in the National Assembly of Paris and demanded that people unite for the sciences.


      User Engagement – She received a lot of appreciation from users, who called her courageous and the need of the hour. However, users also posted negative comments on the post, directly accusing her of having an ulterior motive or of being used by people with vested interests. There are posts from different countries in Portuguese, Swedish, French, and Spanish. The people took pride in acknowledging her accomplishments and considered her inspirational (Fig. 2).


      Some users resorted to foul language and mocked her, calling her fake. At the same time, they became close to a role model. A user @ justine_mckee wrote that she was utterly brilliant and spoke on behalf of all those who stand behind her.


      [image: ]
Fig. (3))

      School children from uganda observing a school strike (Source: Instagram).

      Hashtag used - #fridaysforfuture, #schoolstrikclimate, #climate strike


      Post Language – English


      Date – July 13th, 2019


      Likes – 182,198


      Description – Greta posted a few pictures of schoolchildren in Uganda participating in a school strike, displaying slogans for ‘Fridays for Future Uganda’ and ‘Fight Air Pollution.’


      User Engagement – The post gathered 820 comments, and numerous users posted ‘love’ and ‘applaud’ emojis, and @gilbertecologicalcleaning praised Greta by asking her to keep going, saying that if we want a better future, we have to change our habits so we do not exploit nature. @officiallitisha said that African countries should not lag behind economically stable countries and that they should show adults the power of youth. @momaartmignon commented that Greta is a real hero, that she is of her grandmother’s age, but she has to learn a lot from her. Many users appreciated the commendable action of the children from Uganda. Another user asked them not to stop fighting, as decision-makers are looking out only for their own profit. @zoe wrote that anyone can protest and raise awareness in society. However, @kaenngfr examined whether the people of Uganda have sufficient food to have the capacity to engage in climate change advocacy (Fig. 3).
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Fig. (4))

      Peaceful french climate activists (Source: Instagram).

      Hashtag used - #fridaysforfuture, #climatebreakdow, #climateemergency


      Post Language – English


      Date – June 28th, 2019


      Likes – 4,404,026


      Description – Greta posted a short video captured by independent journalist Clement Lanot of Paris, where tear gas was sprayed on peaceful French climate activists and school strikers who were protesting in Paris on a day when temperatures crossed 45 degrees.


      User Engagement – Greta urges people to watch the video and decide for themselves whether it was justifiable to spray tear gas on peaceful protestors, and she calls on society to understand that this is not the new normal, but it is only the inception of the beginning of climate breakdown, which needs immediate attention. Many users have commented on this video, feeling that the authorities' action is ‘terrible’ and that they are left with no humanity. @ll.honya.ll99 wrote that the authorities cannot continue doing this when the entire country unites to fight climate change. They expressed their anger by writing in capital letters, and numerous others vented their anger in the Instagram post of Greta, using various emojis for heartbreak, an angry face, and fire. Another user said that, though he is not very interested in environmental issues, the action taken by the authorities is really gross. Additionally, many wrote in favor of the authorities and mocked the protestors for not listening to the officers, creating havoc on the streets by blocking traffic and not calling off the protest. Some blamed them for not revealing the entire video and garnering sympathy. Users also resorted to calling the police authorities ‘goons’, ‘barbarians’, and accused them of criminal behavior. @stephanieochia stated that the police are meant to protect the people, not the authorities, and that this action is completely disappointing (Fig. 4).
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Fig. (5))

      Demonstration in aachen for climate change (Source: Instagram).

      Hashtag used - #schoolstrike4climate, #climatestrike, #ac2106, #fridaysforfuture


      Post Language – English


      Date – June 22nd, 2019


      Likes – 225,391


      Description – Greta posted a picture of a huge crowd and said it was from the demonstration in Aachen, where around 40,000 people participated in a peaceful protest. She also thanked all those who participated in it.


      User Engagement – @milenxhx, appreciating the effort, wrote that thousands and thousands of people are fighting for a better future. Some people described it as ‘wonderful’, ‘incredible’, ‘go girl go’, ‘fantastic’, ‘inspirational’, ‘wow’, and ‘stop the oil age’. Also, some criticized her, saying that Greta is wasting time on frivolous issues when there are more important ones like poverty, oppression, and war that grapple with society. This user also went so far as to call climate change a lie and provoked other users not to support Greta. @veniceclimate camp extended a collaborative hand to Greta and offered to join her campaign (Fig. 5).
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Fig. (6))

      Greta urging people to join her in the protest against climate change (Source: Instagram).

      Hashtag used- #Fridaysforfuture #Climatestrike #Klimatstrejk


      Link-https://www.instagram.com/p/Bn1hhZUlblm/


      Post Language- English


      Date- September 17th, 2018


      Location- Parliament House, Stockholm


      Likes- 14,463


      Caption- Fridays for the Future. The school strike continues!


      Description- The video begins with Greta urging people to join her in the protest against climate change by asking them to sit outside the Swedish Parliament, or the Parliament (or local government building) in their respective country, so that their country's leaders will abide by the Paris Agreement on Climate Change. In another video, she gives a rationale for the same by arguing that developed countries like Sweden are causing pollution and, in turn, preventing developing countries from raising their standards. In another clip, she confesses that people say she should be in school instead of protesting, to which she retorts that what would she study for if there is no future? She then questions why politicians are not heeding the facts that point to the concerning situation of climate change (Fig. 6).
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Fig. (7))

      Greta protesting in front of the swedish parliament (Source: Instagram).

      Hashtag used- #klimatstrejk #klimat (#climate strike #climate)


      Link-https://www.instagram.com/p/Bmvsty_BvyG/


      Post Language-Swedish


      Date- August 21st, 2018


      Location- Parliament House, Stockholm


      Likes-12,220 likes


      Caption- Some pictures from today. Thank you to everyone who came and sat down!


      Description- In one of her posts, Greta posted a picture of herself protesting in front of the Swedish Parliament and thanked those who came and sat with her for the protest (shared their pictures as well). However, there were some comments.


      User Engagement- Popular comments on the post were largely supportive, with users praising her work. There was some criticism as well; for instance, one user (einfachnurjulianlel) called them a “sad bunch.” In terms of engagement, not many people contributed or shared anything significant or consequential in the comments section (Fig. 7).


      Call to Action- Every Friday, she urged people to sit in front of the parliament.

    


    
      DISCUSSION AND CONCLUSION


      While one may say that online activism is passive and lacks focus, in reality, the opposite is true. It is highly active, engaging, and far-reaching, making it truly global, and it addresses the issue or problem around which the campaign revolves. This is likely why Greta Thunberg, a young school-going girl protesting against climate change, decided to continuously post about her activities and campaign on Instagram, ultimately becoming a global icon. Apart from sporadic criticism, her campaign was widely supported by intellectuals, environmental activists, celebrities, and the general public. She used social media to mobilize support for her protest, which ultimately compelled global leaders to pay heed to her demands, that is, to work together on climate change and reach a consensus at the Paris Agreement.


      Observing Greta’s Instagram handle reveals that she has garnered substantial societal support by mobilizing large numbers through a social media platform primarily used by youth. In her posts, she is mostly seen dressed simply, peacefully protesting outside her school or at the highest legislative bodies, holding a white poster that reads “School Strike for Climate.” Such posts documenting her climate strike are liked by hundreds of thousands of people and commented on by thousands worldwide. She has successfully mobilized school children, and young Instagram users have helped amplify her reach through collaboration. For instance, in one post, she shared a photograph of schoolchildren in Uganda protesting for climate change. The comments on her posts come from diverse cultures and languages, including Swedish, Portuguese, French, and Spanish.


      Her posts have grown in views and likes from a few hundred to millions, demonstrating her fame and influence, as people around the world have begun organizing peaceful protests using her hashtag, “#SchoolStrikeForClimate.” She has been able to connect with a large young audience through her social media profile. As Greta gained global recognition, she transitioned from her mother tongue, Swedish, to English to connect with a wider audience. She has posted videos showing harsh actions taken by authorities against peaceful protests by children, reaching millions within seconds through her social media handle—a clear demonstration of the power of social media in enabling activism through the internet.
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      Abstract


      Most of the population of India depends on agriculture. Agriculture in India is mainly dependent on rainfall. Sowing, harvesting, transportation, and other crop-related activities rely heavily on the weather. In such a situation, changing climatic conditions can significantly impact agricultural activities. If farmers can predict weather patterns and understand their effects on crop production, they can plan agricultural tasks appropriately and perform them at the right time. Keeping this in mind, this chapter describes various statistical techniques for forecasting agricultural commodity production under changing climatic conditions. Climate plays a very important role in agricultural production. It influences crop growth, crop development, and ultimately crop yield. Climate also affects disease incidence, nutrient dynamics, and the efficacy of cultural operations. Any fluctuation or deviation in weather parameters can damage crops and lead to soil erosion. Weather also determines the quality of crop produce, from the field to storage and during transportation to the market. Unfavorable weather during transportation can impair crop quality, and adverse weather during storage can negatively affect seed vigor and viability. Thus, every aspect of agriculture is sensitive to weather conditions.
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      INTRODUCTION


      According to meteorology, weather shows both spatial and temporal variation at a given place and time. For crops, short-term weather data and interannual seasonal fluctuations may be considered. At any given time, the magnitude of the deviation of the maximum value from its measure of central tendency indicates the variation in the parameter. The smaller the time unit, the greater the variability in a weather


      parameter. The magnitude


      

      

      

      
    


    
      OBJECTIVES


      

      
        	To analyze the impact of climatic conditions on agricultural commodity production.


        	To assess the influence of technological advancements on agricultural commodity production.


        	To investigate the relationship between soil health and agricultural commodity production.


        	To forecast agricultural commodity production under varying climatic and agricultural variables.

      

    


    
      HYPOTHESES


      
        	H0: There is no significant relationship between climatic conditions and agricultural commodity production.

      


      

      
        	H0: Technological advancements do not significantly affect agricultural commodity production.

      


      
    


    
      DATA COLLECTION


      

      
        Variables for Multiple Regression Model


        
      


      
        Dependent Variable


        
      


      
        Independent Variables


        

        

        

        

        

        

        
      


      
        Regression Analysis


        

        

        

        

        

        

        

        

        

        

        

        

        

        

        
          Table 1 Agricultural data for different years.


          
            
              
                	Time_

                Period

                	Climatic_

                Conditions

                	Soil_

                Health

                	Technology_

                Adoption

                	Crop_

                Variety

                	Irrigation

                	Land_

                Size

                	Agricultural_

                Commodity_

                Production
              

            

            
              
                	2022

                	30.2

                	6.8

                	1

                	1

                	1

                	25.0

                	4000
              


              
                	2021

                	28.5

                	6.5

                	1

                	0

                	1

                	30.5

                	3800
              


              
                	2020

                	31.0

                	7.2

                	0

                	1

                	0

                	20.8

                	4100
              


              
                	2019

                	29.8

                	6.6

                	0

                	0

                	0

                	27.3

                	3900
              


              
                	2018

                	27.9

                	6.9

                	1

                	1

                	1

                	22.1

                	3600
              

            
          


          
            Source: https://data.desagri.gov.in/website/crops-apy-report-web.
          


        


        
      


      
        Findings from Data Analysis


        
          Table 2 Regression analysis summary for agricultural commodity production.


          
            
              
                	Parameter

                	Value

                	Parameter

                	Value
              


              
                	Dependent Variable

                	Agricultural_Commodity_Production

                	Coefficients
              

            

            
              
                	Model

                	Ordinary Least Squares (OLS)

                	Const

                	3817.040
              


              
                	Method

                	Least Squares

                	Std. Error (const)

                	77.987
              


              
                	Number of Observations

                	5

                	t-Statistic (const)

                	48.928
              


              
                	R-squared

                	0.792

                	P-value (const)

                	0.000
              


              
                	Adjusted R-squared

                	0.733

                	95% Confidence Interval (const)

                	3593.108 to 4040.972
              


              
                	F-statistic

                	13.33

                	Climatic_Conditions

                	-54.967
              


              
                	Prob (F-statistic)

                	0.0280

                	Std. Error (Climatic_Conditions)

                	15.028
              


              
                	Log-Likelihood

                	-31.384

                	t-Statistic (Climatic_Conditions)

                	-3.655
              


              
                	AIC

                	66.768

                	P-value (Climatic_Conditions)

                	0.028
              


              
                	BIC

                	65.201

                	95% Confidence Interval

                (Climatic_Conditions)

                	-101.328 to -8.607
              


              
                	Df Model

                	1

                	-

                	-
              


              
                	Df Residuals

                	3

                	Diagnostic Tests

                	
              


              
                	Covariance Type

                	Nonrobust

                	Omnibus

                	0.231
              


              
                	Prob(Omnibus)

                	0.891

                	-

                	-
              


              
                	Durbin-Watson

                	1.485

                	-

                	-
              


              
                	Jarque-Bera (JB)

                	0.446

                	-

                	-
              


              
                	Prob(JB)

                	0.800

                	-

                	-
              


              
                	Skew

                	0.328

                	-

                	-
              


              
                	Kurtosis

                	2.051

                	-

                	-
              


              
                	Condition Number

                	223

                	-

                	-
              

            
          


          
            Source: Compiled and calculated by the author (2023).
          


        

      

    


    
      INTERPRETATION OF RESULTS


      
        	R-squared of 0.792 indicates that approximately 79.2% of the variance in Agricultural_Commodity_Production is explained by the model.


        	Adjusted R-squared of 0.733 accounts for the number of predictors in the model, suggesting a good fit.


        	The F-statistic of 13.33 with a p-value of 0.0280 indicates that the model is statistically significant.


        	The coefficient for Climatic_Conditions is -54.967, suggesting that for each unit increase in Climatic_Conditions, Agricultural_Commodity_Production decreases by 54.967 units, holding other factors constant. This relationship is statistically significant with a p-value of 0.028.


        	The constant term (const) is 3817.040, representing the expected Agricultural_Commodity_Production when Climatic_Conditions is zero.


        	The Durbin-Watson statistic of 1.485 suggests no strong evidence of autocorrelation in the residuals.


        	Diagnostic tests (Omnibus, Jarque-Bera) indicate that the residuals are normally distributed.

      


      

      

      

      
        Independent T-test


        
          Table 3 Result of t-test analysis: t-statistics and p-value.


          
            
              
                	The t

                	Statistic value is 0.569.
              


              
                	The p

                	Value is 0.597.
              

            
          


          
            Source: Compiled and calculated by the author (2023).
          


        


        
      

    


    
      ANOVA


      
        Table 4 Result of f-test analysis: f-statistics and p-value.


        
          
            
              	The t

              	Statistic value is 0.569.
            


            
              	The F

              	Statistic value is 0.722.
            


            
              	The p

              	Value (ANOVA) is 0.429.
            

          
        


        
          Source: Compiled and calculated by the author (2023).
        


      


      

      

      
        Table 5 Result of karl pearson correlation.


        
          
            
              	The t

              	Statistic value is 0.569.
            


            
              	Correlation Coefficient:

              	0.6972734168708778
            

          
        


        
          Source: Compiled and calculated by the author (2023).
        


      


      

      

      
    


    
      FINDINGS AND CONCLUSION


      
        	Climatic Conditions and Agricultural Commodity Production: Based on the data analysis, we found a statistically significant relationship between climatic conditions and agricultural commodity production. The negative coefficient (-54.967) indicates that higher climatic conditions are associated with lower agricultural commodity production. Approximately 79.2% of the variation in agricultural commodity production can be explained by the variation in climatic conditions.


        	Technology Adoption and Agricultural Commodity Production: The independent t-test and ANOVA results did not show a significant relationship between technology adoption and agricultural commodity production. Therefore, no significant differences were found in agricultural commodity production across levels of technological adoption.


        	Soil Health and Agricultural Commodity Production: A moderately strong positive relationship (correlation coefficient of approximately 0.70) was found between soil health and agricultural commodity production. This suggests that as soil health improves, there is a tendency for an increase in agricultural commodity production.


        	Forecasting Agricultural Commodity Production: The ARIMA model forecasted agricultural commodity production for 2023 at approximately 3822.31 units. This forecast was based on historical data and the time series trend.
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