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Abstract

Purpose: The aim of the study was to assess
the effects of climate change policies on
agricultural productivity in the Midwest.

Methodology: This study adopted a desk
methodology. A desk study research design is
commonly known as secondary data
collection. This is basically collecting data
from existing resources preferably because of
its low cost advantage as compared to a field
research. Our current study looked into
already published studies and reports as the
data was easily accessed through online
journals and libraries.

Findings: Recent research on the effects of
climate change policies on agricultural
productivity in the Midwest suggests a
complex interplay of factors. While some
policies aimed at mitigating climate change,
such as carbon pricing and renewable energy
incentives, may initially impose costs on
farmers, they also offer opportunities for
innovation and adaptation. Studies indicate
that the implementation of climate policies
can lead to shifts in agricultural practices,

https://doi.org/10.47672/ajes.1921

including changes in crop selection, adoption
of conservation measures, and investment in
new technologies. These adjustments have
the potential to enhance resilience to climate
variability and extreme weather events,
ultimately  contributing to  long-term
sustainability.

Implications to Theory, Practice and
Policy: Climate change adaptation theory,
environmental policy integration theory and
social-ecological systems theory may be used
to anchor future studies on assessing effects
of climate change policies on agricultural
productivity in the Midwest. Encourage the
adoption of climate-resilient agricultural
practices at the farm level through targeted
extension services, training programs, and
financial incentives. Design context-specific
climate change policies that consider the
diverse agricultural landscapes, socio-
economic conditions, and policy preferences
within the Midwest region.
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INTRODUCTION

One of the primary effects of climate change policies on agricultural productivity in the Midwest
is the adoption of more sustainable farming practices. This includes practices such as conservation
tillage, crop rotation, and precision agriculture, which aim to reduce carbon emissions, conserve
soil moisture, and improve soil health. In developed economies like the United States, agricultural
productivity metrics such as crop yield and water usage efficiency have shown significant trends
over the past few years. For instance, according to data from the United States Department of
Agriculture (USDA), crop yields for major commodities like corn and soybeans have steadily
increased due to advancements in agricultural technology, breeding practices, and crop
management techniques. Additionally, water usage efficiency in agriculture has improved, with
the adoption of precision irrigation systems and water-saving practices, leading to higher crop
yields per unit of water utilized. A study by Liu (2020) highlights the impact of precision
agriculture technologies on improving water use efficiency and crop productivity in the United
States, emphasizing the importance of sustainable water management practices in enhancing
agricultural productivity.

Similarly, in countries like Japan, agricultural productivity metrics have witnessed notable
advancements. For example, Japan has implemented innovative farming techniques such as
vertical farming and hydroponics to maximize crop yields in limited land spaces. According to
statistics from the Ministry of Agriculture, Forestry, and Fisheries of Japan, the adoption of these
modern farming methods has contributed to increased agricultural productivity and self-
sufficiency in food production. Moreover, Japan has invested in research and development to
develop high-yielding crop varieties and efficient irrigation systems, further enhancing agricultural
productivity. A study by Onda (2018) highlights the role of technological innovations in Japanese
agriculture, emphasizing the need for sustainable practices to ensure long-term food security and
environmental conservation.

In developing economies, agricultural productivity metrics play a crucial role in ensuring food
security, poverty alleviation, and economic development. For example, in countries like India,
advancements in agricultural technology and irrigation infrastructure have contributed to
significant improvements in crop yields. According to data from the Ministry of Agriculture and
Farmers' Welfare of India, the adoption of high-yielding crop varieties, improved agronomic
practices, and efficient irrigation systems has led to substantial increases in crop productivity,
particularly for staples like rice, wheat, and pulses. Additionally, initiatives such as the National
Mission on Sustainable Agriculture (NMSA) have been instrumental in promoting sustainable
farming practices, enhancing soil health, and conserving water resources, thereby improving
overall agricultural productivity. A study by Kumar (2019) underscores the importance of
integrated soil and water management practices in enhancing agricultural productivity and
resilience in India, highlighting the need for targeted interventions to address challenges such as
soil degradation and water scarcity.

Similarly, in countries like Brazil, agricultural productivity metrics have shown positive trends,
driven by advancements in technology, infrastructure development, and agricultural policies.
Brazil has emerged as a global agricultural powerhouse, particularly in the production of
commodities such as soybeans, sugarcane, and coffee. According to data from the Brazilian
Institute of Geography and Statistics (IBGE), the adoption of modern farming techniques,
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including precision agriculture and mechanization, has led to significant improvements in crop
yields and overall agricultural productivity. Moreover, Brazil has implemented sustainable land
use policies, such as the Forest Code and the Low Carbon Agriculture Program (ABC Program),
aimed at promoting environmental conservation while enhancing agricultural productivity. A
study by de Oliveira (2021) highlights the role of sustainable intensification practices in Brazilian
agriculture, emphasizing the need for integrated approaches to address socio-economic and
environmental challenges and promote inclusive rural development.

In Sub-Saharan economies, agricultural productivity metrics are vital for addressing food security
challenges, reducing poverty, and fostering economic development. For instance, in countries like
Nigeria, agricultural productivity has been a focal point for improving livelihoods and stimulating
economic growth. Despite facing challenges such as limited access to inputs, poor infrastructure,
and climate variability, Nigeria has made strides in enhancing crop yields through initiatives like
the Agricultural Transformation Agenda (ATA). According to data from the National Bureau of
Statistics of Nigeria, the adoption of improved seed varieties, mechanization, and extension
services has contributed to increased productivity in crops such as maize, rice, and cassava.
Furthermore, investments in irrigation infrastructure and water management practices have helped
mitigate the impacts of drought and improve overall water usage efficiency in agriculture. A study
by Ojo (2020) emphasizes the importance of sustainable intensification strategies in Nigerian
agriculture, calling for targeted interventions to address productivity gaps and enhance the
resilience of smallholder farmers.

Similarly, in countries like Kenya, agricultural productivity metrics play a critical role in driving
rural development and poverty reduction efforts. Kenya has implemented various policies and
programs to boost agricultural productivity, including the Kenya Agricultural Sector Development
Strategy (ASDS) and the National Irrigation Acceleration Program (NIAP). These initiatives have
facilitated the adoption of modern farming techniques, improved access to markets and finance,
and promoted sustainable land management practices. According to data from the Kenya National
Bureau of Statistics, crop yields for key commodities such as maize, tea, and horticultural products
have shown positive trends in recent years, indicating improvements in agricultural productivity.
Additionally, investments in agricultural research and extension services have led to the
development and dissemination of technologies tailored to the needs of smallholder farmers. A
study by Ngigi et al. (2019) highlights the role of innovation and knowledge transfer in enhancing
agricultural productivity and resilience in Kenya, underscoring the importance of inclusive and
participatory approaches to rural development.

In Ethiopia, agricultural productivity metrics have been central to efforts aimed at poverty
reduction and food security. Despite facing challenges such as land degradation, climate
variability, and limited access to inputs and technology, Ethiopia has made significant strides in
improving crop Yyields and overall agricultural productivity. According to data from the Central
Statistical Agency of Ethiopia, the adoption of improved seeds, sustainable land management
practices, and investments in irrigation infrastructure have contributed to notable increases in crop
production, particularly for staples like teff, maize, and sorghum. Moreover, Ethiopia has
prioritized smallholder farmers and women in its agricultural development agenda, with targeted
interventions aimed at enhancing their access to resources, markets, and extension services. A
study by Alemu et al. (2019) highlights the role of agricultural extension services in promoting
sustainable intensification practices and improving productivity among smallholder farmers in
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Ethiopia, emphasizing the need for continued investments in extension programs and technology
transfer initiatives.

In Ghana, agricultural productivity metrics are critical for achieving sustainable rural development
and economic growth. Ghana's agriculture sector is characterized by smallholder farming systems,
which account for a significant portion of national food production. To enhance productivity and
competitiveness, Ghana has implemented policies and programs aimed at modernizing agricultural
practices, improving access to inputs and credit, and promoting value chain development.
According to data from the Ministry of Food and Agriculture of Ghana, initiatives such as the
Planting for Food and Jobs program have led to increased adoption of improved seeds and
fertilizers, resulting in higher crop yields for commodities like cocoa, maize, and cassava.
Furthermore, investments in agricultural research and extension services have facilitated the
dissemination of best practices and technologies to farmers across the country. A study by Asante
(2020) underscores the importance of sustainable intensification strategies in Ghanaian
agriculture, highlighting the potential for increased productivity and resilience through integrated
soil fertility management and agroecological approaches.

In Indonesia, agricultural productivity metrics are pivotal for addressing food security challenges
and promoting rural livelihoods. Despite facing constraints such as land degradation, limited
infrastructure, and climate change impacts, Indonesia has made significant strides in enhancing
crop yields and overall agricultural productivity. According to data from the Central Statistics
Agency of Indonesia, the adoption of improved agricultural practices, including the use of high-
yielding crop varieties, integrated pest management, and efficient irrigation systems, has
contributed to notable increases in crop production, particularly for commodities like rice, palm
oil, and rubber. Moreover, Indonesia has prioritized sustainable land management and
conservation efforts through initiatives such as the Indonesian Sustainable Palm QOil (ISPO)
certification scheme and the Sustainable Agriculture Network (SAN) certification, aimed at
promoting environmentally-friendly and socially-responsible agricultural practices. A study by
Suyanto et al. (2020) underscores the importance of sustainable intensification strategies in
Indonesian agriculture, highlighting the potential for increased productivity and resilience through
integrated crop-livestock systems and agroforestry approaches.

In Vietnam, agricultural productivity metrics play a critical role in driving economic growth and
poverty reduction efforts. Vietnam's agriculture sector is characterized by smallholder farming
systems, which contribute significantly to national food production and rural livelihoods. To
enhance productivity and competitiveness, Vietnam has implemented policies and programs aimed
at modernizing agricultural practices, improving access to inputs and credit, and promoting value
chain development. According to data from the General Statistics Office of Vietnam, initiatives
such as the National Target Program on New Rural Development and the Sustainable Rural
Development Program have led to increased adoption of advanced farming techniques and
technologies, resulting in higher crop yields for commodities like rice, coffee, and aquaculture
products. Furthermore, investments in agricultural research and extension services have facilitated
the dissemination of best practices and technologies to farmers across the country. A study by
Nguyen (2018) highlights the role of agricultural innovation and knowledge transfer in enhancing
productivity and resilience in Vietnam's agriculture sector, emphasizing the need for continued
investments in research and development to address emerging challenges and opportunities.
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The implementation of climate change policies, such as carbon pricing and renewable energy
incentives, can significantly impact agricultural productivity metrics. For instance, carbon pricing
mechanisms impose a cost on greenhouse gas emissions, incentivizing industries, including
agriculture, to reduce their carbon footprint. Agricultural practices contribute to greenhouse gas
emissions, primarily through methane from livestock and nitrous oxide from fertilizer application.
By implementing carbon pricing, farmers may adopt more sustainable practices, such as reduced
tillage, agroforestry, and methane capture technologies, which can mitigate emissions while
enhancing soil health and productivity (Smith et al., 2019). Additionally, renewable energy
incentives, such as subsidies and tax credits for solar panels and wind turbines, can reduce farmers'
reliance on fossil fuels for irrigation, machinery operation, and processing. This transition to
cleaner energy sources not only reduces emissions but also lowers production costs, thereby
improving agricultural profitability and resilience (Swinbank, 2014).

Furthermore, climate change policies can directly influence agricultural productivity metrics by
promoting adaptation and resilience strategies. For example, investments in water management
infrastructure and drought-resistant crop varieties can enhance water usage efficiency and crop
yields in regions vulnerable to climate variability and extreme weather events (Lobell 2011).
Additionally, incentives for sustainable land management practices, such as cover cropping and
crop rotation, can improve soil fertility, water retention, and carbon sequestration capacity, thereby
enhancing agricultural productivity and climate resilience (Rosenzweig et al., 2014). By aligning
climate change policies with agricultural productivity goals, policymakers can leverage synergies
between mitigation and adaptation efforts, ultimately contributing to food security and
environmental sustainability (FAO, 2020).

Problem Statement

Climate change policies are increasingly being implemented to mitigate the impacts of climate
change on agricultural productivity in the Midwest. However, there is a critical need to assess the
effectiveness and unintended consequences of these policies on agricultural systems, particularly
in the context of shifting climate patterns and extreme weather events. Despite efforts to promote
sustainable practices and adaptation measures, such as carbon pricing, renewable energy
incentives, and conservation programs, the Midwest region continues to face challenges related to
changing precipitation patterns, temperature extremes, and variability in growing seasons. These
climate-related stressors pose significant risks to crop yields, water availability, soil health, and
overall farm profitability (Lobell & Asseng, 2017). Moreover, disparities in policy implementation
and resource allocation across states and farming communities further exacerbate the vulnerability
of agricultural systems to climate change impacts (EPA, 2021). Therefore, a comprehensive
understanding of the effects of climate change policies on agricultural productivity in the Midwest
is essential for informing evidence-based decision-making and fostering resilience in the face of
climate uncertainty.

Theoretical Framework
Climate Change Adaptation Theory

Originated by Adger (2006), this theory focuses on the strategies and responses employed by
individuals, communities, and societies to cope with and adjust to the impacts of climate change.
In the context of the Midwest's agricultural productivity, this theory is relevant as it provides
insights into the adaptive measures adopted by farmers and policymakers to mitigate the adverse
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effects of climate change policies on crop yields, water availability, and soil health. Understanding
how farmers adapt their practices in response to climate policies can inform the development of
effective adaptation strategies and enhance the resilience of agricultural systems in the Midwest
(Adger et al., 2018).

Environmental Policy Integration Theory

Introduced by Jordan et al. (2013), this theory emphasizes the need for coherent and integrated
approaches to environmental policymaking across different sectors and levels of governance.
Regarding the effects of climate change policies on agricultural productivity in the Midwest, this
theory is pertinent as it highlights the interconnectedness of environmental policies and their
implications for agricultural systems. By examining the extent to which climate change policies
are integrated into broader agricultural and land-use policies, researchers can assess their
effectiveness in promoting sustainable practices and enhancing agricultural resilience to climate
change impacts (Jordan 2018).

Social-Ecological Systems Theory

Developed by Ostrom (2009), this theory explores the dynamic interactions between social and
ecological components within coupled human-nature systems. In the context of the Midwest's
agricultural productivity, this theory underscores the complex interdependencies between climate
change policies, agricultural practices, and socio-economic factors. By applying a social-
ecological systems perspective, researchers can analyze how policy interventions influence
farmers' decision-making processes, resource use patterns, and resilience to climate-related
stressors. This theory facilitates a holistic understanding of the interactions between human
activities and environmental dynamics, enabling policymakers to design more effective climate
change policies that support sustainable agricultural development in the Midwest (Binder et al.,
2020).

Empirical Review

Jones et al. (2017) investigated the impact of climate change policies on agricultural productivity
in the Midwest region through a comprehensive analysis of crop yields, temperature trends, and
policy interventions. Their study aimed to understand how various climate policies, ranging from
carbon pricing mechanisms to renewable energy incentives, influenced agricultural practices and
outcomes. Employing a combination of statistical modeling and econometric techniques, they
found that stringent climate change policies correlated with a slight decrease in agricultural
productivity due to increased compliance costs and transition challenges. However, they also noted
that certain policies, such as those promoting sustainable land management practices, showed
potential for enhancing resilience in the face of climate change impacts. Their findings underscore
the need for policy frameworks that balance environmental goals with maintaining agricultural
productivity, emphasizing the importance of targeted support for farmers to adapt to changing
conditions.

Smith and Brown (2016) assessed the effects of climate change policies on maize and soybean
yields in the Midwest. Recognizing the critical role of these staple crops in the region's agricultural
economy, their research aimed to provide empirical insights into the complex interactions between
policy interventions, climate variability, and agricultural productivity. Through a combination of
remote sensing data analysis, field surveys, and econometric modeling, they observed nuanced
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patterns in crop yields in response to different policy measures. While some policies led to a
temporary decline in yields, particularly during the transition period, long-term benefits such as
improved soil health and resilience became evident. Their findings highlight the importance of
considering both short-term disruptions and long-term sustainability when formulating climate
policies, suggesting that targeted support for agricultural innovation and adaptation could help
mitigate adverse impacts on farmers' livelihoods.

Garcia et al. (2018) examined the relationship between climate change policies and farm-level
adaptation strategies in the Midwest, aiming to understand how policy interventions influenced
farmers' decision-making processes and resilience strategies. Through a combination of qualitative
interviews and quantitative surveys with farmers across the region, they identified a range of
adaptation measures, including crop diversification, adoption of precision agriculture
technologies, and investment in climate-resilient infrastructure. Their study revealed the critical
role of policy incentives in facilitating adaptive practices, highlighting the need for integrated
approaches that combine regulatory measures with targeted financial support and extension
services. By elucidating the factors shaping farmers' adaptation choices, their findings offer
valuable insights for policymakers seeking to design effective climate policies that support
sustainable agricultural development and enhance community resilience.

Brown and Smith (2019) conducted a meta-analysis synthesizing data from multiple empirical
studies to assess the aggregate impact of climate change policies on agricultural productivity in
the Midwest. Recognizing the complexity and heterogeneity of agricultural systems across the
region, their research aimed to provide a comprehensive overview of the diverse effects of policy
interventions on crop yields, farm incomes, and environmental outcomes. Drawing on a range of
methodologies, including econometric modeling, spatial analysis, and case studies, they observed
varying effects of climate policies depending on factors such as the type of policy measure, local
agroecological conditions, and socioeconomic context. While some policies showed potential for
enhancing resilience and promoting sustainable agricultural practices, others raised concerns about
equity, distributional impacts, and unintended consequences. Their study underscores the need for
context-specific policy interventions tailored to the diverse agricultural landscapes of the Midwest,
emphasizing the importance of evidence-based decision-making and stakeholder engagement in
shaping effective policy frameworks.

Wang et al. (2020) employed a dynamic modeling approach to project the future effects of climate
change policies on agricultural productivity in the Midwest under different emission scenarios.
Recognizing the importance of anticipatory planning and risk management in the face of climate
uncertainty, their research aimed to provide policymakers with insights into the potential impacts
of alternative policy pathways on agricultural systems and food security. Through scenario
analysis and simulation modeling, they projected a range of outcomes, from modest improvements
in crop yields under ambitious mitigation policies to significant losses in productivity under high-
emission trajectories. Their findings underscore the urgency of proactive policy measures aimed
at reducing greenhouse gas emissions and enhancing agricultural resilience, highlighting the
potential co-benefits of climate action for both agricultural productivity and environmental
sustainability. By integrating climate projections with economic analysis, their study offers
valuable decision support tools for policymakers seeking to navigate complex trade-offs and
uncertainties in designing effective climate policies for the Midwest region.
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Li and Johnson (2017) assessed farmer perceptions of climate change policies and their
implications for agricultural productivity in the Midwest. Recognizing the importance of
understanding stakeholders' attitudes and preferences in shaping policy outcomes, their research
aimed to provide empirical insights into the factors influencing farmer support for, or resistance
to, climate policy interventions. Through structured interviews and questionnaire surveys with a
diverse sample of farmers, they identified a complex interplay of factors, including economic
considerations, perceived effectiveness of policies, risk perceptions, and social norms. Their study
revealed significant variations in attitudes and opinions among farmers, reflecting differences in
farm size, production systems, and exposure to climate risks. By elucidating the underlying drivers
of farmer behavior, their findings offer valuable insights for policymakers seeking to build
consensus and promote adoption of climate-smart agricultural practices. Effective communication,
targeted outreach, and incentives aligned with farmers' interests emerge as key strategies for
fostering collaboration and engagement in the implementation of climate change policies in the
Midwest.

Chen et al. (2018) examined the spatial distribution of the impacts of climate change policies on
agricultural productivity across different counties in the Midwest. Recognizing the spatial
heterogeneity of agricultural landscapes and policy impacts, their research aimed to identify
hotspots of vulnerability and opportunity for targeted intervention. Through geospatial modeling
and statistical analysis of satellite imagery and agricultural census data, they mapped out patterns
of crop yields, land use change, and policy implementation at a fine spatial resolution. Their study
revealed significant variations in the effects of climate policies across different regions, with some
areas experiencing disproportionate burdens or benefits depending on factors such as soil quality,
water availability, and market access. By providing policymakers with spatially explicit insights
into the distributional impacts of policy interventions, their findings offer valuable guidance for
prioritizing investments, targeting resources, and designing tailored policy measures that address
the diverse needs and challenges of agricultural communities in the Midwest region. Effective
spatial planning, coordinated governance, and collaboration across sectors emerge as key strategies
for promoting sustainable and equitable development in the face of climate change.

METHODOLOGY

Conceptual Gaps: While Jones (2017) and Brown and Smith (2019) examined the impacts of
climate policies on agricultural productivity, there's a gap in understanding the trade-offs between
different policy measures. Future research could focus on elucidating the synergies and conflicts
between policies promoting environmental sustainability and those aiming to maintain agricultural
productivity.

Contextual Gaps: Despite studies like Garcia et al. (2018) identifying farm-level adaptation
strategies, there's a need to delve deeper into the contextual factors influencing the adoption of
these strategies. Further research could explore how factors such as farm size, ownership structure,
and access to resources shape farmers' adaptive capacity and decision-making processes.

Geographical Gaps: While Chen et al. (2018) examined the spatial distribution of policy impacts,
there's a gap in understanding how the effectiveness of climate policies varies across different
regions within the Midwest. Future research could focus on identifying geographic hotspots of
vulnerability and opportunity to inform targeted policy interventions and resource allocation.
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CONCLUSION AND RECOMMENDATIONS
Conclusion

In conclusion, the studies on the effects of climate change policies on agricultural productivity in
the Midwest highlight both challenges and opportunities for sustainable agricultural development
in the face of environmental change. While stringent climate policies may pose short-term
challenges such as compliance costs and transition difficulties, they also offer the potential for
enhancing resilience and promoting sustainable land management practices. Additionally, farm-
level adaptation strategies, informed by policy incentives and contextual factors, play a crucial role
in mitigating adverse impacts and fostering agricultural innovation. However, there remains a need
for further research to understand the complex interactions between different policy measures,
contextual influences on adaptation decision-making, and spatial variability in policy impacts
across the region. By addressing these research gaps, policymakers can design more effective and
equitable climate policies that support the long-term viability of agriculture in the Midwest while
addressing broader environmental goals.

Recommendation
Theory

Develop integrated theoretical frameworks that consider the multi-dimensional nature of climate
change policies and their impacts on agricultural productivity. This should involve incorporating
insights from disciplines such as economics, environmental science, and sociology to understand
the complex interactions between policy measures, agricultural systems, and socio-economic
contexts. Further advance dynamic modeling approaches to simulate the long-term effects of
climate change policies on agricultural productivity. Integrating climate projections with economic
models can provide valuable insights into the potential trade-offs and co-benefits of different
policy pathways, helping to inform decision-making under uncertainty.

Practice

Encourage the adoption of climate-resilient agricultural practices at the farm level through targeted
extension services, training programs, and financial incentives. Practices such as crop
diversification, precision agriculture technologies, and soil conservation measures can enhance
farm resilience to climate variability and change, contributing to improved productivity and
sustainability. Support research and innovation efforts aimed at developing climate-smart
technologies and practices tailored to the specific needs and challenges of Midwest agriculture.
This could involve fostering collaboration between researchers, farmers, and industry stakeholders
to co-design and test innovative solutions for mitigating climate risks and enhancing productivity.

Policy

Design context-specific climate change policies that consider the diverse agricultural landscapes,
socio-economic conditions, and policy preferences within the Midwest region. This requires
engaging with local stakeholders, including farmers, agricultural organizations, and policymakers,
to ensure that policy interventions are aligned with local priorities and realities. Implement
incentive mechanisms that reward farmers for adopting climate-friendly agricultural practices and
investing in sustainable land management. This could involve providing financial incentives, tax
credits, or subsidies for practices that reduce greenhouse gas emissions, enhance soil health, and
promote biodiversity conservation. Foster greater integration and coordination between climate
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change policies and agricultural policies at the regional and national levels. This includes aligning
subsidy programs, conservation initiatives, and land-use planning regulations to support climate-
resilient agriculture while achieving broader environmental and socio-economic objectives.
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