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Pesticide risk reduction requires system change

- Crop protection crucial for food security and economic viability (Mohring et al.
2020, Savary et al. 2019)

- Pesticide use has negative impacts on the environment, biodiversity and human
health (Kim et al. 2017, Tang et al. 2021)

— Policy targets (Finger 2021, Schneider et al. 2023)

- Fundamental changes along the efficiency-substitution-redesign gradient
required (Finger 2024)
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Ambitious European Pesticide Policies

{

Changes in Agricultural Practices, Land Use and Production Systems
(e.g. along the efficiency-substitution-redesign gradient)

{

4

{

Implications for
European Farms

(e.g. changes in yields, costs, labor
requirements, profits, risks, agri-
environmental programs)

Societal Benefitsand
Costs in Europe

(e.g. changes in health and
environmental risk, self-sufficiency,
food prices)

Implications beyond Europe

(e.g. changes in trade patterns and

standards, food prices and security,

leakage of pesticide risk, spillover of
innovations from Europe)
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Ambitious European Pesticide Policies

{

Changes in Agricultural Practices, Land Use and Production Systems
(e.g. along the efficiency-substitution-redesign gradient)

Implications for Societal Benefits and Implications beyond Europe
European Farms Costs in Europe

(e.g. changes in trade patterns and

(e.g. changes in yields, costs, labor (e.g. changes in health and standards, food prices and security,

requirements, profits, risks, agri- environmental risk, self-sufficiency, leakage of pesticide risk, spillover of
environmental programs) food prices) innovations from Europe)
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Stricter polices bring societal benefits and costs

Reduced external costs (environment, human health)

e Possible negative effects (e.g. less soil conservation)

Reduced food production
e Barreiro-Hurle et al. (2021): EU pesticide targets would imply -10% yields

o  Bremmer et al. (2021): losses between 0% (e.g., for cereals in Finland) to
up to 30% (e.g., for grapes and olives in France and ltaly)

Effects on food prices
e Possible lower extrinsic quality (e.g. visual appeal, Zachmann et al. 2024)

e Higher intrinsic quality (Grebitus and Van Loo, 2022)

Barreiro Hurle, J., et al. 2021. Modelling environmental and climate ambition in the agricultural sector with the CAPRI model (No. JRC121368). Joint Research Centre.
e . Bremmer, et al. 2021. Impact assessment of EC 2030 Green Deal Targets for sustainable crop production (No. 2021-150). Wageningen Economic Research.
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Stricter polices are affecting farms

Lower and more volatile yields and higher costs reduce economic viability

Impact on farm labor: changing the quantity (e.g., no herbicides require
more labor) and skills required (e.g., if new technologies are used)
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Possible public and private compensation for farmers

o  Agri-environmental schemes for reducing or avoiding pesticide use Moo arnasdo b - SUABOE sans poaticids
(e.9- CH and GER, Mack et al., 2023; Runge et al., 2022). B =

o  Price markups and label programs (e.g. Finger and Mohring 2024) e 220

P-SUISSE Farine feur prtewsy M-Clavaic IP-SUISSE Farine tive

o Q u eStl on on Scalabl I Ity Signalling of pesticide-free production systems at the farm and product

levels in Switzerland and Germany (Finger and Mdhring 2024)

Finger, R. and Mdhring, N., 2024. The emergence of pesticide-free crop production systems in Europe. Nature Plants, 10(3), pp-360-366.
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ZUric Runge, T., et al.., 2022. Implementation of eco-schemes in fifteen European Union Member States. EuroChoices, 21(2), pp.19-27.



Various factors enabling/limiting sustainable crop protection by farmers

Key Drivers in the Agricultural and Food Systems

Farmer Specific Behavioral Factors Technical & EconomicProperties

Maturity/availability of pesticide alternatives
Effects on yields and quality and revenue

Effects on other input use (costs)
Effects on production risks

Preferences (e.g. risk, health) and perceptions
Goals, values, innovativeness

Attitudes and awareness (e.g. environmental)
Peer effects, networks, communication channels

Farmers Adoption

of Sustainable
FARMER Crop Protection

POLICIES &INSTITUTIONS MARKETS

Policy Environment Market Environment

o Consumer demand & producer prices
o Costs of pesticide alternatives
o Prices of pesticides

o Command and control (e.g. regulation)
o Economic incentives (e.g. subsidies, taxes)
o Information, extension and education

SOCIETAL DEMANDS

m ij ["}"Ch D AE C P Finger, R., et al. (2024). Towards sustainable crop protection in agriculture: A framework for research and policy. Agricultural Systems, 219, 104037.
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