Scientific Research Timelines Journal (2025), 3(2):23-27
Online Bimonthly Publication Frequency
https://scientificrtj.com/

Open Access

Review Paper

AGRICULTURAL POLLUTION-DRIVEN CLIMATE CHANGE: IMPLICATIONS
FOR FOOD PRODUCTION AND SECURITY

Imran Raheemi’!, Muhammad Shoaib Razzaq?, Muhammad Asif’, Abdul Kareem*
!Disaster Management, Sharq Institute of Higher Education, Afghanistan
’Dipartimento di Scienze e Tecnologie Agro-Alimentari — DISTAL, Alma Mater Studiorum-Universita Di Bologna, Italy
3Department of Agronomy, University of Agriculture, Faisalabad, Pakistan
“Department of Plant Breeding and Genetics, University of Agriculture, Faisalabad, Pakistan

“Corresponding authors e-mail: raheemiimran@gmail.com

ABSTRACT Agricultural pollution plays a significant role in climate change, which in turn affects food production and
security. Major pollutants include greenhouse gases such as carbon dioxide, methane, and nitrous oxide, released through
farming activities like livestock farming, fertilizer application, and soil management. These emissions accelerate global
warming, resulting in altered rainfall patterns, rising temperatures, and more frequent extreme weather events, all of
which damage crop yields and food supplies. The impact on food security is profound, as climate change can decrease
crop productivity and cause food price volatility. This issue is especially critical for key crops like wheat, rice, maize,
and soybeans, which are highly sensitive to temperature fluctuations and ozone pollution. Moreover, intensive farming
harms soil health and ecosystem services, further threatening long-term food security. Implementing adaptation strategies
is crucial to lessen these impacts. Such measures include adopting climate-smart farming techniques, improving crop
varieties, and enhancing soil fertility through integrated management. Transitioning to organic farming and reducing
chemical fertilizer use can also cut greenhouse gas emissions and boost resilience to climate change. Achieving effective
adaptation requires coordinated efforts from policymakers, researchers, and farmers to uphold food production and

security amid ongoing climate challenges.
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INTRODUCTION

Agricultural Intensification (AI) refers to increasing agricultural
output per unit of input to meet the growing global demand for
food and non-food products. Advanced equipment, chemical
fertilizers, insecticides, and biocides are frequently used in this
procedure, which may have severe negative environmental
impacts. Al is required to feed the growing population. Still, it is
associated with several environmental problems, including
greenhouse gas (GHG) emissions, changes in ecosystem
services, eutrophication of water bodies, and loss of biological
diversity (Pereira et al., 2025). Global greenhouse gas emissions,
such as carbon dioxide (COz2), nitrous oxide (N20), and methane
(CH4), are primarily caused by agriculture. Manure
management, rice paddies, fertilizer application, and cattle
enteric fermentation are essential sources. Methane emissions
from rice production and animals are especially noteworthy, with
livestock making up around 25% of agricultural emissions
(Chataut et al., 2023). Overuse of nitrogen and phosphorus
fertilizers causes pollution and eutrophication by allowing
nutrients to seep into soil, surface water, and groundwater. This
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excess of nutrients may cause eutrophication of water bodies and
reduce plant species diversity (Zhang et al., 2025). Agricultural
pesticides have the potential to contaminate non-target areas,
impacting ecosystem health and biodiversity. The usage of
pesticides is a major contributor to both persistent and volatile
organic pollutants in the air (Ge et al., 2021). To eradicate hunger
and attain food security, Al seeks to increase food production.
However, food security may be threatened by Al contamination,
which can compromise food safety and nutritional quality. SDG
13's primary focus is on greenhouse gas emissions, of which
agriculture is a significant contributor (Zhao et al., 2025). The
goal of sustainable agricultural intensification (SAI) is to balance
lower greenhouse gas emissions with higher yields (Pretty et al.,
2018). Conservation agriculture and integrated nutrient
management are two strategies that can improve carbon
sequestration and reduce greenhouse gas emissions (Ravikumar
etal.,, 2021).

Agricultural pollution and its contribution to climate change
Methane emissions from rice paddies are significant due to the
anaerobic conditions in flooded fields. Optimizing water
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management, utilizing rice straw and humic acid-iron
complexes, and choosing rice cultivars that have high drought
resistance are all effective mitigation techniques (Lee et al.,
2024). Manure management and enteric fermentation are the
leading causes of methane emissions from livestock. Enhancing
feed quality and waste management techniques are examples of
effective mitigation (Ramlan et al., 2024). The use of manure and
synthetic nitrogen fertilizers is a significant source of nitrous
oxide (N20) emissions. Optimizing fertilization methods,
including drip fertigation, slow-release fertilizers, and
nitrification inhibitors, can reduce emissions (Wenzhu et al.,
2024). N20 emissions can be significantly reduced while crop
yields are maintained by implementing the "4R" principles
(Right amount, Right type, Right time, Right place) (Nasiro &
Mohammednur, 2024). Deforestation increases carbon
emissions by reducing carbon sinks. Reforestation and
sustainable forest management are essential tactics to reduce
these emissions (Afroz et al., 2023). Carbon contained in soil is
released as a result of soil deterioration, which is often driven by
deforestation and poor farming practices (Villarino et al., 2017).
Crop rotation, conservation tillage, and biochar application are
methods that can improve soil carbon sequestration. By changing
the hydrological cycle and ecosystem functioning, air pollution,
which includes greenhouse gases and aerosols, has a substantial
effect on climate systems. Reduced water availability and
ecosystem production may result from this (Duan et al., 2017).
Increased temperatures and intensified weather events driven by
climate change worsen water pollution, leading to dangerous
algal blooms and deteriorated water quality. It is crucial to
implement integrated measures that tackle both climate change
and water pollution (Shahady, 2024).

Climate change impacts on food security

Significant changes in rainfall patterns brought forth by climate
change have increased the frequency and severity of droughts
and floods. These developments significantly impact food
security and agricultural productivity (Szam et al., 2025). Due to
their reliance on rain-fed agriculture, regions such as
South/Southeast Asia and Sub-Saharan Africa are particularly
susceptible to climate variability (Britto et al., 2024).
Maintaining agricultural output depends on soil health. Reduced
crop yields result from climate change's exacerbation of soil
degradation, including increased salinity, nitrogen depletion, and
erosion. Reduced tillage, crop rotation, and the application of
organic fertilizers are among the techniques that can lessen soil
deterioration and enhance soil health (Alvi et al., 2025). All
aspects of food security, availability, accessibility, utilization,
and stability are impacted by climate change. As a result, food
output declines, food costs rise, and food quality declines.
Temperature and CO2 variations driven by climate change affect
crop nutritional quality by altering the levels of essential
nutrients in food (Giulia et al., 2020).

Case Studies

South/Southeast Asia

Unpredictable rainfall patterns have had a significant negative
impact on agriculture in the Janjigir-Champa district of
Chhattisgarh, India, pushing farmers to adopt coping
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mechanisms such as migration and requesting government aid
(Murali & Afifi, 2014). Farmers in Angat, Bulacan, Philippines,
have been severely impacted by floods and droughts, which have
reduced crop yields and raised the prevalence of water-borne
illnesses (Agbay et al., 2023).

Sub-Saharan Africa

The region's reliance on rain-fed agriculture makes it highly
vulnerable to climate change. Crop losses, decreased food grain
yields, and increasing food insecurity are all consequences of
climate change (Ghosh et al., 2025). Climate change has
negatively affected food security, child nutrition, and
agricultural productivity in Ethiopia, underscoring the need for
improved water management and climate-resilient farming
practices (Bouteska et al., 2024). More details are provided in
Table 1.

Table 1: Impact of climate change globally

Impact Region Details References
Altered Global Increased (Guan et al,
Rainfall frequency/intens | 2021)
Patterns ity of floods and

droughts
Reduced Soil | Global Soil (Alvi et al,
Health degradation, 2025)

nutrient

depletion,

erosion
Food Security | Global Decreased (Omokpariola et
Decline production, al., 2025)

higher  prices,

reduced

nutritional

quality

South/Southe | India, Erratic rainfall, | (Agbay et al,

ast Asia Philippin | decreased crop | 2023)
es production, and
migration
Sub-Saharan | Ethiopia, | Reduced yields, | (Omotoso et al.,
Africa SSA food insecurity, | 2023)
and child
nutrition

Mitigation and adaptation strategies

The goal of climate-smart agriculture (CSA) is to refocus and
restructure agricultural systems to maintain food security amid
climate change. It combines three primary goals: lowering
greenhouse gas emissions, adapting to and strengthening
resilience to climate change, and raising agricultural output and
incomes. To improve fertilizer application and ensure nutrients
are delivered in a controlled manner that meets plant
requirements, precision nutrient management uses cutting-edge
technologies, including remote sensing, data analytics, and
unmanned aerial vehicles (UAVs) (Mikula et al., 2020). By
increasing soil biodiversity and nutrient availability,
biofertilizers, including microbial inoculants such as arbuscular
mycorrhizal fungi (AMF), play a critical role in CSA and support
sustainable agriculture (Anusha et al., 2024). IPM, or integrated
pest management, is a sustainable strategy that minimizes
environmental effects while controlling pest populations below
economic damage thresholds. IPM techniques include the use of
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resistant crop cultivars, cultural methods, and biological control
(Green et al., 2020). IPM is enhanced by organic farming, which
promotes biodiversity and ecological balance by eschewing
artificial fertilizers and pesticides (Panday et al., 2024). By
recycling nutrients and organic matter back into the farming
system, the circular economy (CE) in agriculture aims to reduce
waste and maximize resource utilization. This covers techniques
such as carbon farming, converting waste into fertilizer, and
using biochar to improve soil health and store carbon. These
methods reduce the need for artificial fertilizers and their
negative environmental impacts (Rosemarin et al., 2020). Digital
tools and biotechnology are essential to advancing CSA.
Biotechnology, including genetic engineering and the
development of biofertilizers, offers new approaches to
enhancing crop resilience and reducing reliance on chemical
inputs (Anusha et al., 2024). The Internet of Things (IoT),
robotics, and remote sensing are examples of digital tools that
enable precise monitoring and management of agricultural
activities, increasing sustainability and efficiency (Adamides,
2020). Outcomes through CSA are demonstrated in Fig. 1.
Policy and governance for pollution control

FAO and IPCC alignment

Through several initiatives, such as the Codex Alimentarius
Commission, which establishes international food standards, the
Food and Agriculture Organization (FAO) significantly
contributes to food safety and quality worldwide. Additionally,
the FAO works with the World Health Organization (WHO) and
other organizations to address problems like antimicrobial
resistance and zoonotic diseases (Lee et al., 2021). The UN
Framework Convention on Climate Change (UN-FCCC) is one
of the climate change conventions in which the FAO participates
(Sanz & Perea Blazquez, 2025).

Sustainable Development Goals (SDGs)

The FAO's initiatives align with the SDGs by promoting
sustainable agricultural practices and addressing food security
and environmental sustainability (Islam, 2025).

Incentives for low-emission farming and green technologies
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Government incentives

Through financial incentives such as tax rebates and subsidies
for low-carbon farming methods, governments can promote the
adoption of green technologies (Zhang et al., 2025). For instance,
participation in agricultural cooperatives greatly increases
adoption rates, even when the Chinese government has laws
supporting green technologies (Dong et al., 2023).

Economic instruments

Reducing emissions and promoting sustainable practices can be
achieved through financial incentives, such as green funding and
green technology subsidies. The nature of these incentives and
the extent of the funding determine their effectiveness (Chen &
Li, 2023).

Contract farming

By offering profitable services and financial incentives, contract
farming can help smallholder farmers implement green
technologies more effectively (Li & Wang, 2025).

Importance of education, extension, and farmer training
Agricultural extension services

To ensure sustainable food security, extension services are vital
in providing farmers with information and technologies (Raidimi
& Kabiti, 2019). Good extension initiatives can encourage eco-
friendly practices and reduce the use of hazardous inputs such as
chemical fertilizers (Hua et al., 2017).

Training and capacity building

To equip farmers with the skills to adopt new technologies and
techniques, ongoing education and training are essential. Both
formal education at universities and informal training via
extension services fall under this category. The effectiveness of
training programs can be increased and conventional obstacles
overcome through modern distance learning (Moumenihelali &
Amooghli-Tabari, 2025).

Peer learning

Farmer-to-farmer training and social learning are also practical
in spreading knowledge and practices, as seen in the case of rice
farmers in Cote d'Ivoire (Takahashi et al., 2019)

Adaptation

* Enhanced crop yield and productivity
under variable climates

* Improved soil health and water-use
efficiency

Mitigation

* Reduced greenhouse gas (GHG)

emissions from farming systems
Pollution Control ::> * Increased resilience to  floods,

droughts, and heat stress
* Adoption of climate-resilient and
high-yield crop varieties

Food Security

* Strengthened farmer knowledge and
adaptive capacity

* Contribution toward achieving SDG 2
(Zero Hunger) and SDG 13 (Climate
Action)

Figure 1: Key components and outcomes of Climate-Smart Agriculture (CSA)
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CONCLUSION
Global food security faces significant threats from agricultural
pollution, a key yet often overlooked factor in climate change. In
addition to speeding up greenhouse gas emissions, pollutants
from fertilizers, livestock, and land-use changes also damage soil
and water resources that are critical for ongoing food production.
SDG 2 (Zero Hunger) and SDG 13 (Climate Action) are deeply
impacted by a feedback loop where pollution accelerates climate
change, which then heightens agricultural stress. Climate-smart
and pollution-reduction strategies, such as precision farming,
organic amendments, biofertilizers, and efficient irrigation
systems, should be integrated to build greater future resilience.
Initial efforts need to focus on strengthening policy frameworks,
encouraging farmer education, and funding the development of
low-emission technologies. Additionally, biotechnology and
digital tools like Al-based climate forecasting and remote
sensing can improve early detection and adaptive responses. To
break the cycle of pollution, climate change, and food insecurity,
and ensure a sustainable, secure food future, global cooperation
that balances agricultural productivity with environmental
protection is essential.

REFERENCES

Adamides, G. (2020). A review of climate-smart agriculture
applications in Cyprus. In Atmosphere, 11(9).

Afroz, T., Miah, M. G., Abdullah, H. M., Islam, M. R., &
Rahman, M. M. (2023). Estimation of land cover
changes and biomass carbon stock in north-eastern hill
forests of Bangladesh. Journal of Forest Science, 69(5),
217-227.

Agbay, V. C. A,, Sanchez, P. A. J., Camus, D. R. D., Aquino-
Cando, J. O., Barroga, E. M. N., & Velasco. Ashemir B.
(2023). Farmers’Adaptation of Floods, Droughts and
Disaster Risk Preparedness: The Case of Angat,
Bulacan, Philippines. Journal of Environmental Science
and Management, 1, 71-91.

Alvi, M. H., Ali, H., Haider, K., Chughtai, A. H., Abdullah, M.,
Batool, S., Rasool, S., Anwar, R. N., & Hussain, S.
(2025). Chemically Degraded Soil: Strategies for
Mitigating its Toxicity and Enhancing Sustainable Crop
Production. In Journal of Soil Science and Plant
Nutrition 25(1), 363-381.

Anusha, Y. K., Sivakumar, U., Manoranjitha, S. K., &
Senthilkumar, M. (2024). Revolutionizing agriculture:
Innovative bioinoculant formulation technologies for
sustainability. In Plant Science Today, 11.

Bouteska, A., Sharif, T., Bhuiyan, F., & Abedin, M. Z. (2024).
Impacts of the changing climate on agricultural
productivity and food security: Evidence from Ethiopia.
Journal of Cleaner Production, 449.

Britto, S., Bijale, M., & Prashant. (2024). “Impact of Climate
Variability on Agricultural Land Use: Case Studies from
Vulnerable Regions.” Journal of Applied Bioanalysis,
10(2), 125-133.

Scientific Research Timelines Journal (2025), 3(2):23-27

Chataut, G., Bhatta, B., Joshi, D., Subedi, K., & Kafle, K. (2023).
Greenhouse gases emission from agricultural soil: A
review. In Journal of Agriculture and Food Research, 11.

Chen, Y., & Li, L. (2023). Differential game model of carbon
emission reduction decisions with two types of
government contracts: Green funding and green
technology. Journal of Cleaner Production, 389.

Dong, C., Wang, H., Long, W., Ma, J., & Cui, Y. (2023). Can
Agricultural Cooperatives Promote Chinese Farmers’
Adoption of Green Technologies? International Journal
of Environmental Research and Public Health, 20(5).

Duan, K., Sun, G., Zhang, Y., Yahya, K., Wang, K., Madden, J.
M., Caldwell, P. V., Cohen, E. C., & McNulty, S. G.
(2017). Impact of air pollution induced climate change
on water availability and ecosystem productivity in the
conterminous United States. Climatic Change, 140(2),
259-272.

Ge, P., Chen, M., Cui, Y., & Nie, D. (2021). The research
progress of the influence of agricultural activities on
atmospheric environment in recent ten years: A review.
Atmosphere, 12(5).

Ghosh, A., Sharma, P., Mondal, A., & Mondal, S. (2025).
Enabling Environment for Climate-Smart Agriculture: A
Critical Review of Climate Smart Practices from South
Asia and Sub-Saharan Africa. In Nature Environment
and Pollution Technology, 24(2).

Giulia, S., Lea, B. F., Carol, Z. C., Lisa, M., Harper, S. L., &
Elizabeth, C. J. (2020). The effect of climatic factors on
nutrients in foods: Evidence from a systematic map. In
Environmental Research Letters (Vol. 15, Issue 11). IOP
Publishing Ltd. https://doi.org/10.1088/1748-
9326/abafd4

Guan, X., Zang, Y., Meng, Y., Liu, Y., Lv, H., & Yan, D. (2021).
Study on spatiotemporal distribution characteristics of
flood and drought disaster impacts on agriculture in
China. International Journal of Disaster Risk Reduction,
64.

Hua, C., Woodward, R. T., & You, L. (2017). An ex-post
evaluation of agricultural extension programs for
reducing fertilizer input in Shaanxi, China.
Sustainability (Switzerland), 9(4).

Islam, S. (2025). Agriculture, food security, and sustainability: a
review. In Exploration of Foods and Foodomics, 3(1).

Karlsson Green, K., Stenberg, J. A., & Lankinen, A. (2020).
Making sense of Integrated Pest Management (IPM) in
the light of evolution. Evolutionary Applications, 13(8),
1791-1805.

Lee, H. S., Gwon, H. S., Lee, S. I, Park, H. R., Lee, J. M., Park,
D. G, Lee, S. R,, Eom, S. H., & Oh, T. K. (2024).
Reducing Methane Emissions with Humic Acid-Iron
Complex in Rice Cultivation: Impact on Greenhouse Gas
Emissions and Rice Yield. Sustainability (Switzerland),
16(10).

Lee, J. G., Lee, Y., Kim, C. S., & Han, S. B. (2021). Codex
Alimentarius commission on ensuring food safety and
promoting fair trade: harmonization of standards

26



Imran Raheemi et al

between Korea and codex. In Food Science and
Biotechnology, 30(9), 1151-1170.

Li, Q., & Wang, Z. (2025). Has contract farming improved the
green technology efficiency of vegetable growers?
Empirical evidence from rural areas in Shandong
Province, China. Agricultural Economics (Czech
Republic), 71(7), 378-393.

Mikula, K., Izydorczyk, G., Skrzypczak, D., Mironiuk, M.,
Moustakas, K., Witek-Krowiak, A., & Chojnacka, K.
(2020). Controlled release micronutrient fertilizers for
precision agriculture — A review. Science of the Total
Environment, 712.

Moumenihelali, H., & Amooghli-Tabari, M. (2025). Inhibitors
of the application of integrated pest management
knowledge acquired from extension-training courses.
Pest Management Science, 81(8), 4275-4285.

Murali, J., & Afifi, T. (2014). Rainfall variability, food security
and human mobility in the Janjgir-Champa district of
Chbhattisgarh state, India. Climate and Development,
6(1), 28-37.

Nasiro, K., & Mohammednur, T. (2024). Precision Nutrient
Management Amid Climate Change Challenges: A
Review. Science Frontiers, 5(3), 110-122.

Omokpariola, D. O., Agbanu-Kumordzi, C., Samuel, T., Kiswii,
L., Moses, G. S., & Adelegan, A. M. (2025). Climate
change, crop yield, and food security in Sub-Saharan
Africa. In Discover Sustainability, 6(1)

Omotoso, A. B., Letsoalo, S., Olagunju, K. O., Tshwene, C. S.,
& Omotayo, A. O. (2023). Climate change and
variability in sub-Saharan Africa: A systematic review
of trends and impacts on agriculture. In Journal of
Cleaner Production, 414.

Panday, D., Bhusal, N., Das, S., & Ghalehgolabbehbahani, A.
(2024). Rooted in Nature: The Rise, Challenges, and
Potential of Organic Farming and Fertilizers in
Agroecosystems. In Sustainability (Switzerland), 16(4).

Pereira, P., Inacio, M., Barcelo, D., & Zhao, W. (2025). Impacts
of agriculture intensification on biodiversity loss,
climate change and ecosystem services. In Current
Opinion in Environmental Science and Health, 46.

Pretty, J., Benton, T. G., Bharucha, Z. P., Dicks, L. V., Flora, C.
B., Godfray, H. C. J., Goulson, D., Hartley, S., Lampkin,
N., Morris, C., Pierzynski, G., Prasad, P. V. V.,
Reganold, J., Rockstrom, J., Smith, P., Thorne, P., &
Wratten, S. (2018). Global assessment of agricultural
system redesign for sustainable intensification. Nature
Sustainability, 1(8), 441-446.

Raidimi, E. N., & Kabiti, H. M. (2019). A review of the role of
agricultural extension and training in achieving
sustainable food security: A case of South Africa. South
African Journal of Agricultural Extension, 47(3), 120—
130.

Ramlan, Panggabean, H., Basir-Cyio, M., Masrianih, &
Marpaung, M. E. (2024). Estimation of Potential
Greenhouse Gases from the Agriculture and Livestock

Scientific Research Timelines Journal (2025), 3(2):23-27

Sectors.  International  Journal of  Sustainable
Development and Planning, 19(2), 557-565.

Ravikumar, C., Ganapathy, M., Karthikeyan, A., Senthilvalavan,
P., & Manivannan, R. (2021). Integrated nutrient
management - promising way to reduce carbon dioxide
and methane emission in flooded rice ecosystem: A
review. Journal of Applied and Natural Science, 13(1),
385-395.

Rosemarin, A., Macura, B., Carolus, J., Barquet, K., Ek, F.,
Jarnberg, L., Lorick, D., Johannesdottir, S., Pedersen, S.
M., Koskiaho, J., Haddaway, N. R., & Okruszko, T.
(2020). Circular nutrient solutions for agriculture and
wastewater — a review of technologies and practices. In
Current Opinion in Environmental Sustainability, 45,
78-91.

Sanz, M. J., & Perea Blazquez, A. K. (2025). Analysis of
international climate change governance for the
agriculture, forest and land use sector: Gaps and
recommendations for future improvement. Earth System
Governance, 25.

Shahady, T. (2024). Mitigating strategies for agricultural water
pollution exacerbated by climate change. In Living With
Climate Change, 173195

Szam, D., Keve, G., Fekete, A., & Hetesi, Z. (2025). Changing
rainfall patterns and their impact on cereal crops in the
Szentes district. Idojaras, 129(2), 201-217.

Takahashi, K., Mano, Y., & Otsuka, K. (2019). Learning from
experts and peer farmers about rice production:
Experimental evidence from Cote d’Ivoire. World
Development, 122, 157-169.

Villarino, S. H., Studdert, G. A., Baldassini, P., Cendoya, M. G.,
Ciuffoli, L., Mastrangelo, M., & Pineiro, G. (2017).
Deforestation impacts on soil organic carbon stocks in
the Semiarid Chaco Region, Argentina. Science of the
Total Environment, 575, 1056—1065.

Wenzhu, Y., Yongqin, J., Youlin, H., Jie, Y., Peng, G., & Yan,
J. (2024). Effects of irrigation and fertilization on the
emission factors and emission intensities of nitrous oxide
in alkaline soil. Environmental Research
Communications, 6(2).

Zhang, K., Wan, X., Li, C., Xia, X., Lou, Y., Bai, B., Liang, H.,
& Hu, H. (2025). The effects of the combined application
of organic and inorganic fertilizers on the annual balance
of nitrogen and phosphorus in farmlands. Scientific
Reports, 15(1), 35657.

Zhang, X., Duan, X., Zhou, X., Pang, Z., Duan, H., Teng, Y., &
Xu, H. (2025). Study on the behavioral decision of
multiple subjects of agricultural green production under
the double carbon target in China. Frontiers in Public
Health, 13.

Zhao, G., Werku, B. C., & Bulto, T. W. (2025). Impact of
agricultural emissions on goal 13 of the sustainable
development agenda: in East African strategy for climate
action. Environmental Sciences Europe, 37(1). .

27



