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“Now, more than ever, we need 
to connect the dots between 
climate, poverty, energy, food 
and water. These issues can not 
be addressed in isolation.”  



Agriculture is estimated 
driver for around 80% of 
deforestation worldwide

Kissinger et al 2012  Synthesis Report
for REDD+
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Stewart et al People and Nature 2019



1. Improve efficiency in the use of 
resources

2. Conserve, protect and enhance 
natural resources

3. Protect and improve rural livelihoods, 
equity, and social well-being

4. Enhance the resilience of people, 
communities & ecosystems to climate 
change & market volatility

5. Promote responsible and 
effective governance 
mechanisms

(FAO 2017)



47 large initiatives
163M farms (29%)
453Mha (9% )



Kreman et al Science 2018

Trade-offs or 
Win-wins?

Multifunctional landscapes ?  
“changes to a farming system that 
maintain/enhance specified kinds 
of agricultural provisioning while 
enhancing/maintaining delivery of 
specified range of other ESS over 
a specified area & time frame”



Win-win: more targeted pest control

Crop protection prevents the loss of 22-40% of 

staple food production (Oerke, 2005)
76% of pesticide active ingredients have been 

removed from the EU market (Karabelas et al, 2009)

Pesticide use can be reduced 
by 42% with no negative 
effects on either yield or 
profit on 59% farms (n = 946)

Yield Profit

Positive          No difference          Negative



Win-win: non-chemical pest control

Brooker et al 2014

Meta analysis: 249 experiments on 
intercropping vs nematodes & soil-borne 
diseases; 43 focal crops, 20 intercrops, 7 
nematode types, 9 pathogen types

Soil-borne disease damage to primary crop 
reduced by 54%; nematode damage by 31%

51% reduction in damage sufficient to obtain 
equivalent yields from intercropped fields to 
those from monocrop

(unpublished data Chadfield, Hartley, Redeker)



Win-win: ley strips and soil health 



Leys rebuild soil biology and hydrological functioning 





Helgason et al 1998

Contingent benefits



Garnett T and Godfray C (2012). 
Sustainable intensification in agriculture. Navigating a course 

through competing food system priorities.

“There are major opportunities for improving environmental and 
productivity outputs simultaneously in agricultural systems with current low 
levels of production. However, trade-offs between yields and environmental 
outputs are more prevalent in high external input production systems”



“While there is a need for more scientific knowledge, it must be recognised that 
values shape stakeholders’ different attitudes to the food system and their views 
on what the way forward should be. More deliberate exploration of these 
different values will help society obtain a deeper and shared understanding of 
what the challenge is and of what solutions might work.”

“Society needs an agriculture that demonstrates resilience under 
future change, an agronomy that can cope with the diversity of trade-offs across 
different stakeholders, and a sustainability that is perceived as a dynamic process 
based on agreed values and shared knowledge, insight, and wisdom.”







Table 1. Eight categories of social capital interventions for redesign 
of agriculture and land

Farmer networks to drive change 



OECD, 2013

Rivalry

Excludability



Delivering win-wins: public money for public goods?









What do we want from 
agricultural landscapes?

“In future, 100% of any public payment should be conditional on 
meeting higher standards of wildlife, soil & water” NT

“We shouldn’t contemplate anything which undermines British 
farming’s competitiveness or its ability to produce food” NFU

Thank you! 
sue.hartley@york.ac.uk s.hartley@sheffield.ac.uk

https://www.york.ac.uk/yesi/
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“agroecological intensification integrates ecological 
principles into agricultural management to reduce 
dependency on external inputs and increase the 
productive capacity of biotic and abiotic system 
components” Milder et al. (2012)

https://link.springer.com/article/10.1007%2Fs13593-015-0333-y#CR53




Environment

• Sustainability (water, 
soil, environmental 
resilience)

• Landscape Planning and 
Policy (Habitat creation 
and protection

• Health of the 
Environment (animal, 
plant and tree health)

• Wildlife (biodiversity, 
pollinators)

• Biosecurity (AMR, 
disease risk)

• Food production (crop 
and livestock)

Social

• Social capital 
(community 
cohesion, resilience)

• Population 
demographics 
(rural/urban)

• Wellbeing (farmer, 
community physical 
and mental health)

• Animal welfare
• Food safety

Economic

• Employment (job 
creation, financial 
investment, 
tourism)

• Labour (availability, 
migration, skills)

• Infrastructure
(digital and physical 
connectivity)

• Business viability 
(profitability, 
productivity, 
incomes)

• Trade and 
regulation

• Land and housing 
(prices, availability)

Key Policy concerns likely to influence the delivery of Public Goods 
across the agricultural, environment and rural system

External Drivers
• Stakeholder views, capabilities, resistance
• Departmental resources, time, expertise
• Government funding commitments




