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November 21, 2025  
 
 
California Department of Food and Agriculture  
1220 N Street 
Sacramento, CA 95814 
 
 
RE: Pesticide Action and Agroecology Network Comments on CDFA Climate Resilience 
Strategy 
 
 
Pesticide Action and Agroecology Network (PAN), on behalf of over 8,000 supporters in 
California, appreciates the opportunity to comment on the California Department of Food and 
Agriculture Climate Resilience Strategy. Californians for Pesticide Reform (CPR), a diverse 
statewide coalition of 200+ organizations representing tens of thousands of 
Californians—especially in low-income farmworker communities—and on whose Steering 
Committee PAN serves, likewise appreciates the opportunity to submit these comments. 
 
We are thrilled to witness CDFA’s continued commitment to protecting California’s ecosystems, 
farmers’ livelihoods, and the health of farmworkers as the planet approaches the 1.5°C warming 
limit, and the political landscape denigrates sound climate change science. We are also excited to 
see CDFA’s comprehensive list of statewide strategies to boost biodiversity, air and water quality, 
and the adoption of sustainable pest management approaches. However, we are concerned that 
CDFA’s climate change resilience strategy does not place enough emphasis on the contribution of 
greenhouse gas-emitting pesticides and chemical-intensive agriculture to climate-related 
emissions. Further, the resilience strategy should be improved to center agroecology, a holistic, 
minimally technological pest management system, rooted in ecological stewardship as the 
solution to climate-related emissions from the agricultural sector.  
 
As CDFA envisions the future of agriculture in the face of climate change, PAN and CPR 
recommend that CDFA should do the following: 
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I. Gain an understanding of the contribution of pesticide-related greenhouse gas emissions 

to the climate change crisis.  
II. Prioritize agroecology (Sustainable Pest Management) as the solution to multiple 

climate-related issues detailed in the climate resilience strategy. It’s critical for CDFA to 
adopt ecosystem-based thinking in all endeavors, and recognize the need for the use of 
multiple complementary practices rather than distilling agricultural management to a few 
input- and product- centric parts. Intact, healthy ecosystems are productive, adaptive, 
and function to prevent pest problems and are resilient to both biotic and abiotic 
stressors.  

III. Support access to sustainable markets for Sustainable Pest Management Practitioners   
 
I. Chemical-intensive Agriculture and Greenhouse-gas Emitting Pesticides are contributing 
to the climate change crisis  
 
The contribution of synthetic pesticides to climate change cannot be overstated. PAN and CPR 
are highly disappointed that Chapter 9: Enhance Agricultural Practices to Support Clean Air 
Communities of CDFA’s report did not mention pesticides as a significant source of greenhouse 
gas emissions (GHGs).1,2 PAN’s internal research has revealed that the production and use of 
synthetic pesticides creates a vicious cycle, where pest problems (weeds, insects, etc.) are 
exacerbated as illustrative of the classical pesticide treadmill, leading to increased pesticide use 
and associated GHG emissions (e.g. N2O and tropospheric ozone), thus further contributing to 
climate disruption and negative human health impacts.3  Thus, the contribution of synthetic 
pesticides to climate change cannot be overstated, so CDFA should acknowledge and prioritize 
this source of GHG emissions.  
 
 
CDFA should work closely with the Department of Pesticide Regulation to identify and 
monitor all GHG-emitting pesticides.  
 
Fossil fuel-based pesticides significantly contribute to greenhouse gas emissions in California’s 
agricultural system. Pesticides release GHG emissions from extraction of fossil fuels, to the 
manufacture of chemical intermediaries and pesticide active ingredients, to the formulation of 
pesticide products, their distribution, application and disposal.4 In 2021, Syngenta’s operations 
generated 9.8 million tonnes of CO2, equivalent to the annual CO2 emissions of more than 2 
million passenger vehicles.5 The estimated amount of energy required to produce glyphosate 
globally was equivalent to the energy needed to fuel 6.25 million vehicles for one year in 2014.6 
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Also, pesticides may serve as GHGs themselves or release Volatile Organic Compounds (VOCs) 
that lead to the formation of tropospheric ozone, a GHG that’s 1,000 times more potent than 
carbon dioxide over a 20-year time horizon.7 Ozone also poses serious human health effects, 
especially for individuals with asthma, children, those who work and play outside or have 
compromised immune systems.  
 
Emissions of GHGs into the air occur directly when pesticides are applied and afterwards, when 
the formulation volatilizes into the air.8  Pesticide formulations, especially emulsifiable 
concentrate formulations, often release volatile organic compounds (VOCs).9 VOCs react with 
sunlight and other chemicals in the air to produce ozone and particulate matter (PM 2.5), an 
important air contaminant.10 Ozone is a potent greenhouse gas, respiratory toxicant, and crop 
injurer. For example, recent studies demonstrate that ozone pollution is contributing to a 2-15% 
global decline in crop yields of key staple crops.11 In an inventory of pesticide emissions from an 
agricultural area of China, the insecticide beta-cypermethrin and malathion exhibited a high 
(80%) content of inactive ingredients, translating to a high concentration of organic solvents.12 
Pesticide formulations are often considered proprietary information, hampering the ability to 
accurately measure VOC-emitting components of pesticides.  
 
Researchers have also stipulated that large N2O emissions, a greenhouse gas 300 times more 
potent than carbon dioxide, associated with certain pesticide applications may occur through 
pesticide-induced soil microbial activity. For example, researchers found a seven to eight fold 
increase in N2O emissions following application of the commonly used fumigant chloropicrin.13 
CDFA should work with CDPR and CARB to accurately measure GHG emissions from solvent 
formulations, and work with CDPR to recognize additional GHG emissions throughout the 
pesticide life cycle. 
 
CDFA should conduct more research on the impacts of climate change to pest biology.  
Climate change will significantly impact the biology, range, compositions, and competitiveness 
of pests, with altered selective pressures (how pests adapt and thrive) potentially having a strong 
effect on invasive pests.14  
 
Plants  
Research has shown that rising CO2 in the atmosphere will enhance plant growth and 
photosynthesis, potentially improving the fitness of weeds.15 Temperature and precipitation will 
also alter weed biology, with some evidence demonstrating rising CO2 levels improve plant 
water-use efficiency.16 Herbicidal efficacy may also decline, with enzyme inhibitors projected to 
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be less effective as climate change intensifies.17 As selective pressures increase on weeds, 
changing their range, growth, or competitiveness, we can expect to see an increase in the use of 
herbicides and hence expect to see a rise in herbicide-resistant weed populations.18 CDFA should 
conduct a joint study with CDPR to investigate weed’s responses to selective pressures from a 
changing climate and pesticide efficacy, as this information will be critical for managing weeds 
in agriculture. 
 
Insects 
For insect pests, warming temperatures may increase insect populations–temperature fluctuations 
can double the insect metabolic rate for each 10-degree Celsius increase.19 A cereal field study 
conducted in the UK from 1970-2011 found there was an additive, negative effect on the 
abundance of invertebrates performing ecosystem services (i.e. pollination, pest control, and 
nutrient recycling) when considering rising ambient temperatures and pesticide applications.20 

The study also demonstrated an increase in pesticide applications via percent spray area for all 
pesticides (insecticides, herbicides, and fungicides), which may have been due to reduced land 
area devoted to agriculture. Increased pesticide use is not a sustainable path to the future, and 
although this study highlighted that the loss of ecosystem services species was more-so linked to 
pesticide applications, it’s critical to highlight that all species will be necessary to imbue our 
agricultural system with climate resilience. CDFA should elevate agricultural practices that 
prevent conditions that are conducive to pests, rather than championing ‘insect surveillance 
systems’ that target a near-unpredictable onslaught of pests. Ecosystems, when in balance, 
effectively suppress pests.  
 
 
CDFA should be cautious in adopting AgTech Solutions in the new era of agriculture 
The assertion that precision agriculture is the solution to our agricultural woes is overblown. 
PAN and CPR have several concerns about precision agriculture, as these technologies are 
owned and operated by agrochemical companies which are not incentivized to shift away from 
an input-based agricultural system.21 Precision agriculture technologies are also not designed to 
empower farmers as these systems require technically sophisticated farm operators, all but 
ensuring farmer dependence on agrochemical corporations through supplier-provided 
technological assistance. There’s also been very little research on the societal implications of 
precision farming on rural communities, environmental quality, and other public goods,or, 
research on what types of farmers would benefit from this emerging technology, and by how 
much. 
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 It’s also important to note that the current applications of precision agriculture technology are 
shortsighted. Precision agriculture, if applied with optimal planetary and human health in mind, 
could be used to better manage and/or plan for compatible wildlife habitats within the farm 
system, avoid disruption of on-farm, wildlife habitats like prairie pot hotels, or locate areas 
where producers could avoid applying chemicals or other inputs to protect wildlife. Precision 
farming could also help diversified producers plan complex crop rotations based on nutrient 
cycling, pest cycles, and biological controls. With better and more precise information, producers 
interested in alternative production systems may be able to further increase the productivity of 
these systems with fewer environmentally risky inputs than conventional systems. The data 
generated could also dramatically improve our knowledge about plant growth, pest monitoring 
and pest management practices, and nutrient cycling. CDFA should be wary of championing 
solutions that uphold farmer and farmworker dependency on agrochemical inputs. If technology 
is to be incorporated into the agricultural landscape, it must benefit the farmer, be sold directly to 
producers, and enhance ecological cohesion, not degradation.  
 
 
Transitioning away from synthetic pesticides will support Agricultural Workforce Wellbeing 
and Health 
 
The agricultural workforce, residents of rural communities, and residents where pesticides are 
produced and disposed are disproportionately exposed to harmful pesticides. In California, 
people living in these pesticide-impacted communities are overwhelmingly low-income and 
People of Color.22 These communities experience acute pesticide poisonings, chronic health 
effects like cancer, and developmental harms, including serious learning disabilities among 
children. For communities, the primary route of exposure to pesticides is via contaminated air 
and water. For farmworkers, the primary routes of exposure are pesticides in the air, contact with 
pesticide residues on crops, and loading or applying pesticides.23 
 
Extreme heat exacerbates the impacts of pesticides on farmworkers by straining their 
physiological systems making them more susceptible to developing pesticide-related illnesses.24 
Pesticides are also highly susceptible to volatilization during extreme heat events. Often, 
farmworkers have to make the decision between wearing personal protective equipment (PPE) 
while handling pesticides or foregoing protection to retain safe internal body temperatures.25 As 
wildfires increase in frequency, farmworkers are also cumulatively exposed to the particulate 
matter in wildfire smoke and pesticides. CDFA should continue to invest in Sustainable Pest 
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Management, as the de facto pest management system in California to protect historically 
undervalued populations in California.   
 
 
II. Agroecology is the Solution  
 
PAN and CPR sincerely appreciate CDFA’s myriad efforts to support on-farm biodiversity and 
integration of Sustainable Pest Management approaches to production. We also appreciate the 
comprehensive list of efforts at the state level, including the Pollinator Habitat Program, 
Tricolored Habitat on Agricultural Lands programs, and others to boost biodiversity on 
California’s agricultural landscapes. PAN and CPR are strong proponents of agroecology which 
encapsulates an agricultural management system rooted in self-sustaining, balanced ecosystems 
that seeks to live in ‘right relationship’ with nature and rebuild the bonds between all beings. 
 
Ushering in a new-era of agriculture, rooted in ecological reciprocity requires a holistic shift 
in mindset  
 
Several components of CDFA’s climate resilience strategy ideate within the confines of 
chemical-intensive agriculture. For example, under Chapter 7: Deploy Sustainable, Adaptable, 
and Integrated Pest Management, the text states ‘Extended periods of pest activity and increased 
population growth due to warmer temperatures may reduce the accuracy of existing predictive 
tools such as phenology models and disease forecasts.’ Agroecology shifts this mindset of 
‘pest-related damage control’ to adopting practices that will reduce and manage on-farm 
conditions that are conducive to pest outbreaks. Several agroecology-based operations do not 
experience pest outbreaks, as the focus on building healthy, diversified ecosystems fosters 
inherent resiliency in our food production system.26 Although PAN and CPR welcome all tools 
that will support producers in preventing economically-relevant pest damage, and tracking pest 
characteristics, it’s critical to adopt tools that will support resilient, healthy ecosystems. CDFA 
should re-evaluate the current application of pest surveillance technologies and reconfigure them 
to also monitor the presence of natural pest predators on farms. CDFA should also support 
research and practices that boost populations of natural pest predators naturally, followed by 
using surveillance technology to evaluate efficacy of approach.  
 
 
CDFA should recognize ancient, indigenous-based food production systems when 
championing climate-resilient agricultural systems  
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Under Chapter 7: Deploy Sustainable, Adaptable, and Integrated Pest Management, the report 
states ‘As new pest invasions become more frequent, greater resources will be needed to prevent 
invasive pest establishment and further spread into new regions–Although investment and 
interest in developing alternative pest management solutions is increasing, many of these actions 
are recent, and there are several areas for continued research, investment, and focus.’ PAN and 
CPR contest the notion that alternative pest management practices are a recent endeavor. 
Humans have been growing food without pesticides for millennia, as the first pesticide was not 
developed for its pesticidal properties until 1939. A long history exists behind the concept of 
agroecology, which is rooted in traditional Indigenous, peasant, pastoralist and forest-dwelling 
communities’ sophisticated approaches to land use, frequently based on an understanding of our 
reciprocal relationship with the Earth. CDFA should review US-based and global agro-ecological 
case studies, and educate the general public about bustling, thriving food production systems in 
the U.S. and globally before and after the widespread adoption of synthetic pesticides.27 
 
CDFA should ensure the Pest Control Advisory (PCA) Workforce is incentivized to champion 
Sustainable Pest Management  
 
Under ‘Expansion of Pest Control Advisory Workforce’, the report states ‘Workforce 
development is an overarching component of building resilience across California agriculture, 
and pest prevention is no exception. As new protocols and management programs are developed, 
training and certifying staff to implement these strategies is essential.’ An investigation 
conducted by the University of California, Davis investigating the likelihood for PCAs to 
recommend alternative pest management practices revealed PCAs receive additional 
compensation when certain pesticides are recommended to producers; thereby, incentivizing the 
application of pesticides.28 Further, the report found that PCAs tend to recommend the 
application of more pesticides than necessary. CDFA must ensure that PCAs are incentivized to 
champion Sustainable Pest Management, and PCAs do not exhibit conflicts of interest with their 
pest recommendations.  
 
 
CDFA should place more weight on climate-resilient on-farm practices versus products  
 
In Chapter 7, CDFA mentions that ‘OPCA also provides annual funding to the IR-4 Project to 
help register pest control products for small acreage specialty crops–This program helps ensure 
California growers have access to the newest, most effective tools–Products aimed at managing 
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newly introduced invasive pests are prioritized, providing important tools that allow growers to 
address emerging pest problems.’ Although we understand that products have a place in our food 
production systems, PAN and CPR encourage CDFA to highlight on-farm practices as opposed 
to products, especially for small acreage specialty crops.29 The ideological shift from products to 
practices is paramount, as this shift places the power back into the hands of producers and the 
planet. It’s important that our agricultural system reduce dependency on agrochemical inputs and 
products that place the expertise outside of the hands of farmers and farmworkers, and stymy 
food sovereignty.  
 
 
CDFA should continue to champion enhancing on-farm biodiversity through various 
CA-based programs  
 
PAN and CPR appreciate CDFA’s comprehensive list of state agency programs tasked with 
boosting on-farming biodiversity. We will continue to track the progress of these programs, and 
seek to improve the depth, reach, and functionality of these programs.  
 
We are very happy to see progress in the Pollinator Habitat Program, Healthy Soils Program, 
Tribal Nature Based Solutions Grant Program, Tri-colored Habitat on Agricultural Management 
Program, and many more. We also strongly support this excerpt from the report ‘research is 
needed to continue to understand the connections between biodiversity, agricultural practices, 
and climate resilience–looking at not just the impacts of agriculture and changing climate on 
biodiversity, but how biodiversity supports a productive agricultural economy.’ Agroecology 
supports biodiversity–above and below ground, providing critical resources for a diversity of life 
to flourish–and maintains the healthy functioning of surrounding natural ecosystems and 
important ecosystem services such as pollination and biological control of pests. We also 
appreciate acknowledgement of the importance of protecting belowground biodiversity in the 
face of climate change. Intensive pesticide use can result in the death of soil invertebrates, like 
earthworms that are critical for aerating and maintaining the structural integrity of soil, which 
improves moisture retention.30,31 Research has also shown that increasing temperatures results in 
faster pesticide degradation.32 This makes pesticides less effective over time and increases the 
need to apply more pesticides, further impacting belowground biodiversity. 
 
 
Incidental ‘takes’ of critically endangered, candidate, or threatened species is less likely to 
occur in an agroecological system.  
 

2029 UNIVERSITY AVE. STE. 200 BERKELEY, CA 94704 
510.788.9020 ● PANNA.ORG 



 

                                                                                                     
___________________________________________________________________________________________ 

 
In Chapter 8: Boost Biodiversity on Farmlands, the text states ‘Some farmers have been reticent 
to protect species or their habitat, especially species listed as threatened or endangered–This is 
because the presence of such a species may prevent them from managing their land or farming 
operation the way they need without being cited or fined’. It’s important to note that 
agroecological operations are less likely to face this challenge, as the use of heavy-duty 
machinery is minimized and agrochemical inputs significantly reduced or eliminated, thus, 
showcasing another reason to champion the state’s successful transition from industrial-based 
agriculture to regenerative, ecologically-centered food production systems.  
 

 
CDFA should focus on pesticide reduction and Agroecology as a critical solution to GHG 
emissions 
 
GHG emissions can be reduced by reducing reliance on pesticides. Agroecological principles 
focus on what makes a farm ecosystem vulnerable to pest pressures, and relies on strategies like 
biodiversity and healthy soils to manage the agro-ecosystem with low agrochemical use. PAN 
and CPR strongly support CDFA’s consideration to expand the land eligibility requirements 
under the Healthy Soils Program to be more inclusive to Indigenous food production practices. 
As agroecology is rooted in Indigenous-based knowledge that inherently fosters healthy soil, 
balanced ecosystems, nutrient dense foodstuff, carbon sequestration, and harmony with all 
beings, these practices are critical for the future of agriculture.33 Research has shown that 
biodiversity is richer in areas managed by Indigenous peoples. However, PAN and CPR request 
that CDFA attributes credit to any indigenous-based practices that are adopted by highlighting 
them on any public outreach materials, trains indigenous on-farm educators, and compensates 
indigenous peoples that participate in knowledge-sharing (if desired). With the permission of 
Indigenous peoples, Indigenous-led farm education tours on indigenous farming operations may 
also be a great way to showcase intact, diverse agroecology-centric farm operations to interested 
producers. PAN and CPR also encourage CDFA to showcase agroecological practitioners that 
use a diverse set of on-farm practices, via educational materials for example, to new producers 
when they apply for the Healthy Soils program. 
 
Agroecology is profitable & economically feasible  
Agroecology-based operations are great opportunities to support food sovereignty for producers. 
Since agroecology enables ecosystems to naturally manage pests, low or no input costs puts 
more money in the pockets of producers.34 A case study of an agroecological operation in 
Argentina named the Calderón family successfully transitioned 45 hectares of cultivation to 
organic farming with no use of agrochemicals. This operation went from purchasing 70% of the 
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supplies they used to 20%. Similarly, in Costa Rica, “Tierra de Sueños” generates $50,000 per 
year, in just one hectare, not counting the income from the farm, by the sale of seedlings, seeds, 
training courses, products processed and other foods produced on the farm that reach the market. 
CDFA should highlight that farm operations will save money when transitioning to sustainable 
pest management systems.  
 
CDFA should champion agroecology on the global stage  
We’re enthusiastic about CDFA’s involvement in the United Nations Climate Change Conference 
of the Parties (UN COP) meetings, especially bringing California’s perspective on agricultural 
management systems to an international audience. However, CDFA’s involvement to-date has 
bolstered California’s advancements in technological applications within the agricultural sector. 
As California implements the Department of Pesticide Regulation’s Sustainable Pest 
Management Roadmap, it’s critical that CDFA champions a transition away from all Highly 
Hazardous Pesticides by 2030. We also encourage CDFA to champion the global inventory of 
pesticide-related emissions, from extraction to disposal. Finally, we encourage CDFA to 
highlight any progress in helping producers adopt agroecological practices, and to share 
California’s commitment to making Sustainable Pest Management the de facto pest management 
system to international partners.  
 
Multifunctional Benefits of Agroecology  
Agroecological farming supports the multifunctional dimensions of agriculture, which include 
not only food, fiber, jobs and economic well-being, but also cultural, social and environmental 
benefits, and important ecosystem services such as pollination, natural pest control, nutrient, 
carbon and water cycling, and erosion control. PAN and CPR encourage CDFA to review the 
multifunctional benefits of agroecology below compiled from numerous studies35: 
 

● Improves health and nutrition through more diverse, nutritious and fresh diets and 
reduced incidence of pesticide poisoning and pesticide-related diseases  

● Conserves biodiversity and natural resources (e.g. soil organic matter, water quality and 
quantity, crop genetic diversity, natural enemies of pests, pollinator protection, and other 
ecosystem services) 

● Improves economic stability and rural livelihoods with increased productivity and more 
diverse sources of income over extended growing seasons, creating great jobs 
opportunities and reducing vulnerability associated with single commodity price swings  
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● Mitigates climate change and its impact on farmers through reduced reliance on fossil 

fuel-based agriculture, increased carbon sequestration and improved soil health that 
enhances efficiency of nutrient cycling and water capture.  

● Increases social resilience and community capacity by fostering farmer-to-farmer 
knowledge sharing networks, producer cooperatives, and direct producer-consumer 
relationships based on mutual trust.  

 
 
III. Sustainable Pest Management operations must have markets  
 
We appreciate CDFA’s commitment to ensuring our food production systems are economically 
feasible. We wanted to highlight PAN’s and CPR’s involvement in the implementation of the 
Department of Pesticide Regulation’s Sustainable Pest Management Roadmap. PAN and CPR 
are actively focusing on the roadmaps’ commitment to increase procurement of SPM-compliant 
food by 50% by 2050. To achieve this, PAN is facilitating several ‘SPM subgroups’ including the 
SPM Institutional Learning Opportunities subgroup, SPM Procurement Landscape subgroup, 
SPM Food Hubs, SPM Compliance, and SPM Policy subgroup. These groups were developed 
following a multistakeholder convening, facilitated by PAN to advance procurement of 
SPM-grown food in California. The work most relevant to CDFA may be the SPM compliance 
subgroup, as CDFA may be interested in working with PAN and our allies to help producers 
become ‘SPM-compliant’, so they may access state institutional procurement contracts (e.g. 
State Hospitals, Prisons, Senior Care Homes, etc.). We hope to continue dialogue with your 
agency on SPM-related endeavors in the future.  
 
As the state grapples with warmer temperatures, variable precipitation events, and strained 
ecosystems, it’s critical for us to be intentional about how we structure our agricultural food 
systems in the near- and long-term. CDPR should prepare California for a complete transition 
away from chemical-based agriculture, as climate change will likely require more pesticide 
applications further exacerbating the climate crisis. PAN and CPR encourage CDFA to 
re-envision a future that does not rely on agrochemical inputs which have decimated soil 
microbes, ecosystems, farmworker health, and the livelihoods of rural communities.  
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