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Abstract
This paper presents the review of studies and programmes that have been done in pesticide-free crop agriculture and climate-smart agriculture (CSA). The study examined the concept, effects, techniques, risks, barriers, challenges and prospects of pesticide-free crop agriculture and climate-smart agriculture. Document review method was employed to carry out the study. The results of the review revealed that there are needs for adopting pesticide-free crop agriculture and climate-smart agriculture in developing countries. But there are challenges to adoption of these practices such as finance, technical know-how, farmers’ education, availability of the required inputs and land tenure system. However, the developing countries are not relaxing, but making efforts by seeking financial support from the global environmental funds such as the Green Climate Funds in addition to their little commitments. It was concluded that there is an urgent need for developing countries to adapt pesticide-free crop agriculture and climate-smart agriculture strategies to improve environmental and human health, achieve sustainable agriculture and food security and reduction in greenhouse gas emission. It was recommended that, to achieve these goals, all hands must be on deck; all the stakeholders should be involved fully, intensify farmers’ education and supply inputs to the farmers.

Introduction
Given the increasing demand for organic food, improving pesticide-free crop production will be a win-win situation for farmers, the marketers and consumers. Agricultural practices including use of pesticides simultaneously degrade land, water, biodiversity, and climate on a global scale. Approximately 40% of all arable land is used for agriculture, which also contributes significantly to environmental degradation (Meemken & Qaim, 2018; Foley, 2011). As a consequence of this, about a billion people endure chronic malnutrition today globally. In another word, hunger and malnutrition are still problems notwithstanding the enormous advances in agricultural productivity over the past few decades. The demand for agricultural products is still rising (Meemken & Qaim, 2018, Aryal, Sapkota, Rahut & Jat, 2020). Therefore, food production needs to increase significantly while the environmental impact of agriculture needs to decrease significantly in order to fulfil the world’s future goals for sustainability and food security. It is thus, imperative to identify strategies for enhancing agricultural production sustainability so as to feed an expanding population and prevent harm to the surroundings and human health (Willer, Travnicek, Meier & Schlatter, 2021). Many times, pesticide-free is suggested as a more environmentally friendly and sustainable option than traditional and conventional methods.
Despite the fact that, it is still the only most commonly suggested option, it makes up only about 1.5% of all agricultural land. However, it is glad to note that pesticide-free is expanding quickly both in terms of cultivated area and revenue generation (Reganold & Wachter, 2016; Willer, Travnicek, Meier & Schlatter, 2021). For instance, worldwide organic agriculture increased from 15 million hectares to 51 million hectares between 2000 and 2015, and it has subsequently surpassed 73 million hectares (Reganold et al., 2021). Numerous issues, particularly pertaining to nutrition, food and farm worker safety, and environmental concerns, are driving the sharp rise in consumer demand for pesticide-free products (Reganold & Wachter, 2016). Numerous regulatory attempts to support this type of farming have been spurred by similar concerns, such as the EU's Farm to Fork Strategy (Moschitz, 2021). Therefore, research is still ongoing to determine the advantages and disadvantages of pesticide-free agriculture in terms of productivity (Larsen, Claire & McComb, 2021).
Climate-smart agriculture (CSA), a sustainable type of farming, is essential to addressing the challenges posed by climate change (FAO, 2013; Chandio, Zhang, Akram, Sethi, & Ahmad, 2024). Climate-Smart Agriculture (CSA) is a concept that the FAO and World Bank created in reaction to the requirement to boost food security without compromising environmental quality and in support of the climate change accord in Paris (FAO, 2018; IPCC, 2019). Climate-Smart Agriculture is a comprehensive strategy to address climate change concerns and advance sustainable development and food security. The primary goal of CSA, according to FAO (2022), is to reframe agriculture in a changing climate in order to achieve a "triple win," or development, adaptation, and mitigation. Both the environment and the lifestyles of developing nations are being affected by climate change more and more. Acute weather events like extensive droughts, erratic and unpredictable rainfall, flooding, and rising temperatures have been brought on by it. Because human activity is the most important cause of the negative effects on the environment and climate change, the globe is currently on high alert to discover potential remedies. Therefore, there is the necessity for adaption to climate change, because it is a threat to the environment and human being. It has inflicted irreversible losses on terrestrial ecosystems in which crop production takes place. One strategy that is recommended for enhancing the sustainability of agricultural production is climate-smart agriculture (Cervigni, Valentini, Santinim, 2013). The adoption of CSA has become necessary, because to feed the 9.8 billion people who are predicted to live on the world by 2050, agricultural production must increase by 70%, according to the United Nations Food and Agricultural Organization (F AO, 2019). The present world population of 7.6 billion people is expected to increase to 8.6 billion in 2030, 9.8 billion in 2050, and 11.2 billion in 2100 (United Nations, 2017). Therefore, additional 200 million tons extra cattle and other animals and 1 billion tons more corn, sorghum, and other commodities would be required. But in contrary, it is forecast that climate change would lower cereal production by 1% to 7% by 2060 (FAO, 2010). Again, by 2050, at least 22% of the land area under crop agriculture would likely suffer unfavorable impacts from climate change. And, about 56% of that land area would be located in sub-Saharan Africa (Campbell, Mann, Meléndez-Ortiz, Streck, &Tennigkeit, 2011). 
Considering the above background and ensuing problem, the objectives of this study include: to examine pesticide-free crop production, examine climate smart agricultural practices in developing countries and nexus between pesticide-free crop agriculture and climate-smart agriculture.
The outcomes of this review would aid policymakers in bringing necessary interventions to make pesticide-free farming and climate smart agriculture more remunerative for the growers and guaranteeing the teeming population of developing countries food security. Again, establishing efficient and sustainable food production systems for the twenty-first century requires fostering resource cycling, ecological balance, soil biodiversity, and long-term environmental and human health and reduction in greenhouse gas emissions. The method adapted for this study is document review. 
Pesticide-Free Crop Agriculture
Pesticides are widely utilized in the agricultural industry. For the past few decades, artificial chemicals have been extensively utilized throughout the world to safeguard crops in an effort to increase both their output and quality (Hossain, Rahman, & Khan, 2017). Increasing global food production was necessary for the growing global population. To meet this demand, there is need to expand agricultural lands, raise crop productivity, and raise yields. As a result, a wide range of chemicals and appropriate application methods are used in the pesticide application process to protect crops. Chemical pesticides were ushered in the 1940s and they were at first celebrated for their accessibility, strength, and mobility. Weeds, diseases, and pests pose a hazard to crops and must be inhibited since they can cause significant harm and financial losses (Dhananjayan, Jayakumar & Ravichandran, 2020). Farmers can employ direct control tactics or preventive measures when it comes to pest intervention; the choice is always made after a weighted decision-making process. 
But later millions of people were affected by the introduction of hazardous substances into the food chain, which also raised some worries. Chemical pesticides have been revealed to be unacceptably harmful to the environment and people on the long run. An environmentally friendly farming method that prevents insect, disease pathogens and weeds issues are required (Dhananjayan, Jayakumar, Ravichandran, 2020). There is growing social pressure to gradually replace pesticides, which are currently used excessively. This called for research on other better alternatives. Biopesticide is one of the adopted alternatives because biopesticides are safe for both humans and non-target creatures. Consequently, a wide range of microbial pesticides, or biochemicals sourced from microorganisms and other natural sources are available as biopesticides. Plants genetic modification techniques are also included in the group of biopesticides. Biopesticides have been revealed to be successful in controlling the target pest without disrupting the ecological balance; still, there are several obstacles that need to be overcome to increase their efficacy and mass production (Hossain, Rahman & Khan, 2017). 
Additionally, there are other numerous choices available for managing pests; these options can differ in terms of risk, knowledge and technical skills required, resource intensity, and efficacy. Risk assessment is therefore necessary for the effective use of the resources at hand and crop protection techniques. For instance, diverse agricultural civilizations have been adopted and employed alternative strategies, including cultural tactics, mechanical, biological, and physical strategies, as well as behavioral controls utilizing transgenic crops and semi chemicals, to surmount these obstacles (Hossain et al., 2017). Furthermore, pesticide free crop production has effects on farmers' earnings, either large or small. Because of this, farmers who participate in pesticide-free production receive direct reimbursements and higher prices, which frequently translate into lower labour and machinery expenses as pesticide use is avoided. Also, some crops, like cereals are easier to adapt to pesticide-free cultivation than others, like potatoes. This also emphasizes the necessity for funding initiatives to improve production processes and plant breeding in order to help develop pesticide-free production plans.
A transition into new pesticide-free production systems, integrated mixed-method techniques are required. This implies that, to move to pesticide-free cultivation, for instance, the new method should include robust varieties, new technology, and a paradigm shift in agricultural extension services will be needed. The extensive transition to pesticide-free cultivation presents new opportunities and challenges for downstream actors in terms of reaching required output standards and volumes. For instance, it will become feasible to mark products free of pesticides. The farmers should be supplied with fresh inputs for upstream operators. Again, farmers’ behaviour outside the profit maximization under consideration will have to be taken into account. Features of production hazards and spill over impacts of pesticide-free production such as pest infestation and disease infection and use of machinery in pesticide-free farming require some knowledge and this should be put into consideration (Mack, Finger, Ammann, & El Benn, 2023). 
Climate-Smart Crop Agriculture
Climate-smart crop production is an integrated approach of managing cropland and other sectors of agriculture; that addresses the interlinked challenges of food security and climate change (Lobell, Schlenker, Costa-Roberts, 2011; Nelson et al., 2011). Climate-smart agriculture (CSA) is necessary to mitigate the negative the effects of climate change and invariably reduces the number of malnourished individuals globally and in developing countries in particular (IPCC, 2019). CSA is an approach for transforming and orienting agricultural development under the new realities of climate change (Clipper et al., 2014). CSA is a collection of agricultural techniques and technology that simultaneously increase yield, strengthen resilience, and lower emissions of greenhouse gases (GHGs). CSA is different in various ways from traditional and conventional agriculture, even if it builds on current agricultural knowledge, technologies, and sustainable principles (FAO, 2019; Cervigni, Valentini, Santinim, 2013). First, it has specifically addressed how the agri-food sector is affected by climate change. Second, the trade-offs and synergies between productivity, adaptability, and mitigation are methodically taken care of by CSA. The Third CSA refers to a range of methods and implements that are specifically designed for agro-ecological settings and socioeconomic situations. These methods and tools include the use of crop cultivars that are tough to climate change, conservation agriculture methods, agro-forestry, precision farming, water management plans, and better livestock management. By putting these into practice, productivity will rise, resilience will improve, and emissions will decrease. The agricultural food system accounts for one-fifth of global greenhouse gas emissions and smallholders cause just one-half of these amounts. And these small-scale farming systems are mostly susceptible to climate change and fluctuation due to their reliance on rainfall and the environment (Cohn et al., 2017). However, planning is needed to handle trade-offs and synergies between the three pillars namely; productivity, adaptation, and mitigation in the framework of the CSA effort, which sustainably boosts production, improves resilience, and lowers greenhouse gas emissions (GHGs) (FAD, 2010). Although the CSA idea is new and continually evolving, many of the methods that comprise CSA are already commonplace worldwide and are employed by farmers to manage a variety of crop production risks. 
Climate-Smart Crop Agriculture Practices in Developing Countries 
Climate change is without a doubt the biggest environmental and human issue of our time. It is anticipated that the African continent and emerging countries would be the most affected by this issue. Many studies have examined the negative effects of climate change on sub-Saharan Africa's agricultural productivity and food security. Sub-Saharan Africa's agricultural production is particularly sensitive to climate change because of the region's mostly rain-fed farming system. Losses incurred in the agricultural sector due to climate change would exacerbate the situation for vulnerable individuals, ultimately resulting in lower income and gross domestic product (Collins, Gideon, Okechukwu & Abiodun (2022). 
African nations are experiencing serious difficulties due to climate change. The impacts of climate change are already being seen worldwide, from rising temperatures and altered rainfall patterns to catastrophic weather events like droughts and floods. The impoverished developing countries are most expected to be severely impacted by the harmful effects of climate change (Chandra, McNamara, Dargusch, 2018). It is anticipated that during the ensuing decades, African nations will suffer glaringly negative macroeconomic effects as a result of climate change. Developing nations are disproportionately impacted by climate change due to their limited capability for adaptation and high susceptibility to its effects. In Eastern and Western Africa, a high-warming climatic scenario will result in a 15% reduction in GDP per capita by 2050 (African Development Bank, 2022). Findings from the African Development Bank show that the repercussions of this lack of resilience and adaptive capacity are already being felt by African countries, which before now experiencing reduced growth and development due to their limited resilience against the harmful impacts of the current environment. In 2021, 29% of populace in the Sub-Saharan Africa region and 37.7% of people in Middle Africa, respectively, experienced food insecurity (Statista, 2022). Existing problems with food, water, and economic development have been made worse by these climatic shifts. About 33% of African nations’ GDP comes from agricultural production and harvests, which are also in jeopardy. According to research by Karanja, Kabubo and Jane (2007); households are hindered from taking the most important adaptive measures, such as water management by poverty and lack of information.
African nations have approved and ratify the Paris Agreement and, they have pledged to strengthen climate action by lowering their greenhouse gas emissions and fostering resilience. However, Africa urgently needs to adjust to the negative effects of climate change. Following several campaigns on this topic, local communities have since learned how crucial it is for them to play a part in environmental protection and safeguarding (Hussain, et al.; 2022; Amy & Yunus, 2017). The vulnerability including poverty and food insecurity of these farmers can be substantially reduced by their adjustment to climate change and climate variability (Hossain et al., 2017). It was anticipated that, as developing countries adopt Paris Agreement, there would be a direct and encouraging relationship between agricultural productivity and adaptation. This hope is buttressed as a regression model results indicate that the output produced by adapters is 33.6% higher than that of non-adapters (Rashad, 2020). Therefore, CSA-based agricultural production is better for the environment, society, and economy than traditional farming methods (Aryal, Sapkota, Rahut & Jat (2020). Furthermore, CSA in developing countries cannot be fully discussed without small scale farms’ interest.
Smallholder farmers, especially from developing countries, have been identified as the most vulnerable to climate hazards due to prevalence of low adaptive measures (Samuel, Chris, Emmanuel & Justice, 2019). Smallholdings make up the bulk of farms, and their proportion is significantly higher in developing nations. These farms are crucial to limiting global warming to less than 1.5 °C, as noted by Martinez-Baron, Orjuela, Renzoni, Rodríguez and Prager (2018). And the goals of CSA include improved environmental performance (reduction of greenhouse gas emissions and mitigation of climate change) and increased productivity (in conjunction with technology). Thus, it is critical that small-scale farms adopt CSA at a faster rate than they now do. For instance, the SSA’s irrigation development projects which are part of climate mitigation strategies might improve the lives of 113–329 million rural residents and bring in 14–22 billion USD annually (Xie, You, Wielgosz, Ringler (2014; Anderson, Bayer & Edwards, 2020). However, the examined publications make it abundantly evident that small-scale farms cannot implement CSA for strictly environmental reasons without considering net returns. To make matters worse for smallholdings, agricultural production carries a high risk and yields a low return; therefore, small scale farm practices cannot be carried out just for environmental purposes. Complex and coordinated CSA interventions are required to address these issues (Mutenje et. al., 2019). Implementing CSA aspects should help households with greater incomes and productivity because farming is often the primary source of revenue for them, if not their sole source. Thus, improving the environmental performance of smallholdings depends heavily on various governmental incentives. Sustainable soil management strategies that offer several benefits to small-scale farmers are very important in promoting CSA (Siedenburg, Martin, McGuire, 2012). It is noteworthy for the policy makers to note that there exists a variation in small-scale agriculture sector across Sub-Saharan Africa (SSA). Therefore, diverse adaption strategies are needed even in geographically comparable areas (Adhikari, 2018). As such, recognizing these peculiarities should be the first step in implementing CSA across developing countries (Makate, Mango, (2018). Additionally, rather than taking a broad strategy, this suggests a site-specific adoption, and stakeholders should be aware of this (Nyasimi, Kimeli, Sayula, Radeny & Kinyangi, 2017; Abegunde, Sibanda, Obi, 2019). Targeted agricultural policies are also necessary in order to account for this. However, agricultural policies ought to support integrated and combined CSA adoption techniques more since they appear to offer more benefits (Branc et al., 2021; Mutenje, Farnworth, Stirling, Thierfelder & Mupangwa, 2019). Small-scale farms benefited economically and environmentally from the combination of the various CSA strategies and in terms of financial rewards. Diversification generally offers the greatest advantages as it also reduces risk (Abegunde et al., 2019). Having sufficient knowledge of climate risk management techniques is equally crucial to small scale farmers in developing countries.
Implementation of CSA in developing countries is hindered by a number of factors including high investment prices, knowledge-intensiveness, credit availability, labour-intensive requirements, restricted cooperative membership, and ownership and tenure rights, and inadequate potential for revenue creation which all contribute to the disparity between awareness and acceptance (Nyasimi et al., 2017; Easterling, Aggarwal, Batima, Brander, Erda, 2007). Expensive and labour-intensive CSA procedures are not as frequently implemented (Murray et al., 2016). According to Siedenburg et al., (2012; Dong, 2021) and Branca et al., (2021), other general barriers to CSA adoption are uncertainty, delayed returns, lack of expertise, and possibly large investment costs. These could be overcome by farmer-friendly incentives with appropriate value, flexible use, and production-specific timing.
Developing countries faces challenges of capability, inadequate technical expertise, and lack of target setting, monitoring and, evaluation and these constraints lower the effectiveness of adoption efforts. Other issues in CSA adoption and practices in developing nations include; lack of proactive participation by sub-national governments, laggard indigenous people in the rural regions and, lack funds.  Nonetheless, these governments have made a commitment to augmenting their financial support for adaptation and have devised several tactics to secure supplementary funding (UNFCC, 2021) from global environmental funds and the Green Climate Fund (CPI, 2022; Dong, 2021). Apart from this, certain emerging nations including Nigeria, Ghana, and Cameroon are exploring some novel funding methods like risk-pooling public-private partnerships for the benefits of CSA. 
CSA methods boost net returns to labour and agricultural output, climate-smart agriculture enhance agricultural production (Imran, Ali, Ashfaq, Hassan, Culas & Ma (2018). In fact the significance of CSA cannot be overstated. This suggests that changes in cropping patterns and planting dates, as well as the adoption of alternative agricultural practices and water-saving measures like mulching, drip irrigation, and rainwater collecting, have a substantial influence on farm income and agricultural production (Hussain, Ashfaq,  Ali, Hassan, & Imran (2017). Having known the nature of CSA, attributes of the farmers and making efforts to overcome the ensuing challenges, we can identify some climate smart agriculture field practices. Some of the field and farm practices include:  
(i) Crop varieties that are climate resilient: Creating and implementing climate resilient crop varieties is essential to maintaining food security in the face of shifting climatic circumstances. Farmers in emerging nations are using more and more enhanced seeds with shorter maturation periods, resistance to disease, and tolerance to drought. These cultivars improve farmers' ability to adjust to shifting circumstances and provide larger yields while reducing susceptibility to climatic unpredictability.
(ii) Effective water management: The impacts of climate change are making water scarcity in Sub-Saharan Africa a growing problem. The CSA encourages effective water management techniques like mulching, drip irrigation, and rainwater collection. In times of drought or erratic rainfall, these methods maximize crop yield by reducing water loss and optimizing water consumption.
Water conservation and efficiency can be enhanced by implementing best practices for terrace or contour farming, irrigation, and water harvesting technologies (Bogdansk, 2013). Adaptation will be improved if water systems are designed and managed with the changing hydrologic regimes and water availability due to climate change (Antle, Capalbo, 2010). Investing in irrigation boosts output, lowers unpredictability, and may encourage more agricultural investment, especially in semi-arid and desert locations where water resources are already an issue (Nkonya, Place, Pender, Mwanjololo, Okhimamhe (2011). 
(iii) Diversity of land use across the landscape: High levels of diversity are also a feature of climate-smart landscapes. Homogenous crop cover can carry ecological risks in terms of pests, diseases, and susceptibility to unforeseen weather events. Diversity serves multiple purposes in climate mitigation and adaptation namely; lowering the likelihood that unpredictable and severe weather will cause losses in production and livelihood, strategically using parts of the landscape as reserves of emergency food, fuel, and income and, maintaining minimally disturbed habitats that stock carbon (Chandra et al., 2017). Increasing the variety of crops planted or the number of different cultivars of the same crop improves genetic diversity on farms and has significant benefits for risk management and climate adaptation (Dinesh, Aggarwal, Khatri-Chhetri, & Mungai, 2017; Chandra et al., 2017). Increased crop genetic variety increases the likelihood that certain crop types will adapt to changes in climate-related salinity, precipitation, and temperature regimes (Mzyece & Ng’ombe, 2020). Furthermore, a variety of food and income sources, such as trees, crops, cattle, and uncultivated land, can protect households and communities against shocks related to the weather and other factors (Doshi, Patel &  Bharti, 2019).
(iv) Sustainable perennial habitat as carbon stocks: Agroforestry, or the practice of growing crops and trees together, is another tactic for achieving climate-smart goals. Currently, most common farming systems use annual plant types. Preserving diverse land cover types such as wetlands, woodlands, and perennial grasslands enhances ecological resilience by providing habitat for animals and watershed that are critical for local economies, tourism, and biodiversity preservation. Among the best methods to absorb carbon and lower emissions from landscapes is to maintain or increase the land area in these kinds of perennial systems (Sain, Loboguerrero, Lizarazo, Nowak, 2017).  This provides the people right to use of array of fruits, nuts, medicines, fuel, lumber, nitrogen-fixing, fodder, and territory provided by trees and crops.
(v) Soil Organic Matter: The usage of organic matter, cover crops and agricultural residues along with minimal tillage are essential to making agriculture more climate change resilient. This supports biological processes, nutritional and hydrological cycles of the soil (Hobbs & Govaerts, 2009)]. A yearly tillage routine can be replaced by farming with perennials that produce root and woody biomass, giving the soil year-round ground cover and helping to hold onto organic matter and water and thus boost soil carbon by 50% to 100% (Glover, Reganold, 2010). 
(vi) Incorporation of nutrient management techniques: Reducing the quantity of nitrogen lost to runoff and nitrous oxide emissions can be achieved by implementing integrated nutrient management techniques, such as adding livestock manures, green manures, and nitrogen-fixing crops to the soil. The use of these management concepts would enhance soil quality and enhance the quantity of carbon and nitrogen retention in the soil by 15% to 28% and 8% to 15%, respectively (Nkonya et al., 2011) and invariably lower farmers' input costs. 
(vii) Integration of renewable energy: Renewable energy is essential to CSA since it offers dependable power sources for processing, irrigation, and storage. Energy-efficient technology, biogas digesters, and solar-powered water pumps are being employed to lessen greenhouse gas emissions and dependency on fossil fuels. A greener agricultural value chain is promoted and climate change mitigation is assisted by the utilization of clean energy in the agriculture industry (Clipper et al., 2014).
Nexus between Pesticide-Free and Climate-Smart Agriculture
In this section, this paper would review the links between pesticide-free and climate-smart agriculture. These two principles are different but they are connected in so many ways and they have some common objectives especially in terms of sustainable food production, sustainable environment free of pollution and human health free of hazard. For example, CSA lower emissions of greenhouse gases (GHGs) that cause global warming which has negative effect on man and environment. Pesticide free crop agriculture also reduces the harmful effects of agro-chemicals on man and environment. Pesticide free agriculture is a traditional agricultural practice while CSA is built on traditional agriculture. (FAO, 2019; Cervigni, Valentini, Santinim, 2013). 
Pesticides are inorganic or organic compounds that are used to control weeds, diseases, and pests. Pesticides include insecticides, herbicides, rodenticides, fungicides, and nematicides (Sharma et al., 2019; Chandio, Zhang, Akram, Sethi, & Ahmad, 2024).The use of agricultural technology, such as pesticides, intensifies the impacts of climate change on agricultural systems. Longer growing seasons and higher temperatures encourage the growth of weeds and insects, which increases the need pesticides. However, this technology is the main way to maintain agricultural production (Guo et al., 2021).
Agriculture has become dependent on the widespread usage of pesticides since they are now necessary for crop enhancement and plant protection. Ali et al. (2020) also verified that the massive usage of agricultural technology, particularly chemical pesticides, is largely responsible for the post green revolution era's spike in crop yields. Furthermore, because of a lack of resources, deteriorated arable land, and an expanding population, farmers now employ these formulations. CSA also aims at providing adequate food for the teeming population (FAO, 2021; Chandio et al., (2021).
Just like use of pesticides, Caterina, Marta, and Giovanna (2021) assert that the environment and all living things are seriously threatened by climate change. And that, it has an impact on the quality and productivity of raw materials that are intended for the food sector. Again, the decline in proteins and vital micronutrients like iron and zinc in crops is especially concerning. Combating this worrying trend requires Climate-Smart Agriculture and pesticide free crop agriculture, which aim to improve raw material quality and, in turn, food quality while lowering environmental consequences (pesticide usage, leaching of nitrogen and phosphorus, soil erosion, water depletion, and pollution).
According to Takacs-Gyorgy & Takacs (2022) Agricultural economists have addressed issues related to creation a sustainable future (preserving nature, at least as it is now), food safety, food traceability, and environmental pollution in a number of fora and in various contexts. The task of the present generation to leave behind a world that is habitable for future generations. To achieve this, we must identify and modify farming practices, technologies, and find solutions that are appropriate for efficient production, ensuring viability, and adapting to climate change as well as abolition of use of pesticides. Agricultural economists have also identified the role that climate Smart Agriculture (CSA), pesticide-free crop agriculture, and innovation play in agricultural development. The effective use of natural resources is made possible by the CSA and pesticide-free crop agriculture, which restructures the elements of production. Therefore, every agricultural that lowers the danger to human health degradation of the environment points in the direction of sustainable growth.
Conclusion
The need for solving problems of degrading environment, food safety, sustainable agriculture, food security, greenhouse gas emissions and economic development makes pesticide-free and climate-smart crop agriculture very important in developing countries. Food production need to increase and environmental impact of agriculture need to decrease significantly for achievement of sustainable agriculture and food security and to improve human health and prevent environmental degradation. Various strategies have been employed by the governments of the developing countries and their farmers to accomplish these goals. However, there are barriers and challenges that the actors and all stakeholders need to overcome. Despite these setbacks the developing countries are determined to key into international climate change Paris agreement and to realise the goals of climate-smart agriculture in particular. Little attention is paid to pesticide-free crop production especially in the developing countries.
Recommendations: 
1. To achieve goal of this new methods of farming (pesticide-free agriculture and CSA) the role of extension agents, marketers and agricultural development agencies could not be over emphasized. All these stakeholders must be fully involved. These actors will act as a bridge to connect the smallholder rural farmers who are in the majority and produce the greater percentage of the food consumed in the developing countries to the researchers. The extension agents, marketers and agricultural development agencies share innovations and global best practices with the farmers and bring feedback from customers to the farmers and from the farmers to the researchers.
2. For the pesticide-free and climate smart agriculture to be successful, farmers’ education and capacity development is very important. There should be initiatives aimed at enhancing farmer education and capacity building. These are crucial to encouraging the adoption of CSA methods and practice pesticide-free crop production. Training courses, knowledge-sharing websites, and farmer field schools aid in the dissemination of information about pesticide-free crop production, returns from pesticide-free crop production, climate risk management, enhancing weather resilience, and sustainable farming practices. Giving farmers the awareness and expertises they need to succeed increases their resilience and makes it easier for pesticide-free crop production and CSA to be adopted widely throughout the region. 
3. Pesticide-free crop production and CSA should combine cultural, biological, and mechanical techniques. This will engender adaptations of unique environmental conditions, sustainable agricultural production and greater health advantages which the world need now.
4. A transition into new pesticide-free production systems requires that farmers should be supplied adaptable inputs for upstream operators and downstream actors ensure adequate output standards and volumes. It will then become feasible to mark products free of pesticides. The government ought to make sure that the farmers maximize profit by use of minimum price support. Farmers should be compensated for the reduction in yield by fixing price for pesticide free crops. There should be pesticide-free farmers’ association. 
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