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Deliver Impact – translate research to policy and 
practical recommendations

Nottingham Together – 50 colleagues from across 
range of Schools within CFPF; largest UK HEI 
Food Policy Centre

Foster Collaboration – policy demands 
interdisciplinary approaches and systems thinking

Identify Research Gaps – guiding research 
possibilities

Setting Research and Policy Agendas – priority 
setting, urgent and emergent challenges, funding 
focus

Reputation and Representation – getting UoN on 
the food policy map and in driving debate, nationally 
and internationally. 



Farming and food are …. complex



Nitrogen balance and farm performance – 15th June 2021 - Clare.Betts@defra.gov.uk | Damien.Hicks@defra.gov.uk5

37% of global land use
26% of global workforce
9% of world undernourished
25% of total GHGs

70% of global water use
4% of global GDP
8.2bn people rely on for food
8% of all trade is for food

Farming and food is …. important



Rapid growth 
in world 
population

Source: our world in data



Population 
growth 
increase is 
slowing

Source: our world in data



We use more 
land for 
agriculture than 
we have ever 
done

Source: HYDE (2023) – with 
minor processing by Our 
World in Data

1960

https://ourworldindata.org/grapher/total-agricultural-land-use-per-person#sources-and-processing
https://ourworldindata.org/grapher/total-agricultural-land-use-per-person#sources-and-processing


We use less land 
per person than 
we have ever 
done

Source: HYDE (2023) – with 
minor processing by Our 
World in Data

1960

https://ourworldindata.org/grapher/total-agricultural-land-use-per-person#sources-and-processing
https://ourworldindata.org/grapher/total-agricultural-land-use-per-person#sources-and-processing


Locally we 
are 
applying 
much less 
fertiliser 
per ha than 
30 year ago

Source: Food and 
Agriculture Organization of 
the United Nations (2023) – 
with major processing by 
Our World in Data 



Globally we 
are 
supplying 
the most 
calories per 
day ever

Source: Food and 
Agriculture Organization of 
the United Nations (2023) 
and other sources with 
major processing by Our 
World in Data 



Developed 
country 
expenditure 
on food is low 
– driven by 
agricultural 
advances that 
have allowed 
economic 
development

Source: USDA Economic 
Research Service (ERS) 
(2023) 



Source of World Agricultural Output Growth over Time

EuroChoices, Volume: 23, Issue: 3, Pages: 4-13, First published: 24 July 2024, DOI: (10.1111/1746-

692X.12434) - Productivity‐led Pathways to Sustainable Agricultural Growth: Six Decades of 
Progress



Agricultural Output Growth Shifts from Global North 
to Global South

EuroChoices, Volume: 23, Issue: 3, Pages: 4-13, First published: 24 July 2024, DOI: (10.1111/1746-

692X.12434) - Productivity‐led Pathways to Sustainable Agricultural Growth: Six Decades of 
Progress



Labour is Replaced by Capital at a Global Level

EuroChoices, Volume: 23, Issue: 3, Pages: 4-13, First published: 24 July 2024, DOI: (10.1111/1746-

692X.12434) - Productivity‐led Pathways to Sustainable Agricultural Growth: Six Decades of 
Progress



Higher Productivity leads to fewer natural and 
environmental resources per unit of Agricultural 

Output 

EuroChoices, Volume: 23, Issue: 3, Pages: 4-13, First published: 24 July 2024, DOI: (10.1111/1746-

692X.12434) - Productivity‐led Pathways to Sustainable Agricultural Growth: Six Decades of 
Progress



EU and North America Ag Productivity – similar gains, 
different drivers

EuroChoices, Volume: 23, Issue: 3, Pages: 4-13, First published: 24 July 2024, DOI: (10.1111/1746-

692X.12434) - Productivity‐led Pathways to Sustainable Agricultural Growth: Six Decades of 
Progress



Farm 
Performance 
Metric? 

TFP growth 
driven by 
lower inputs

Source: Defra 
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TFP growth 
driven by 
lower 
labour use

Source: Defra 
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TFP growth 
varies by 
farm type – 
labour 
productivity 
is key

Source: Defra 
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Success?
Perhaps only in part



Net Zero - 
Complexities

➢ Agriculture large impact on global GHGs

➢ Extensive farm level variation

➢ System and product GHG variation

➢ Scope 1, 2, 3 emissions

➢ Agriculture offers the “big win” to reduce 
GHGs – Scope 3 for the Food Industry

➢ Ag Input Carbon Border Adjustment 
Mechanisms (CBAM)



Ag-CBAM

Agricultural Carbon Border 
Adjustment Mechanism 
(Ag-CBAM) needed for 
level playing field

Ag-CBAM to support global 
Net Zero ambitions

Climate agreements need 
to include carbon 
consequence of food 
consumption



Global Trade

➢ GHG measurement is complex

➢ Protocols; directives and reporting 
standards (eg ISO)

➢ Science Based Target initiative and 
IPCC Tiers

➢ Farm Level Carbon Calculators lack 
comparability

➢ Farm to Enterprise / Product / 
Functional Unit challenges



Farming just got more complex



Win-wins?



How is farm gate N balance related to economic performance?

Gray Betts, C., Hicks, D., Reader, M. and Wilson P. (2023).  Nitrogen balance is a predictor of farm business performance in the 

English Farm Business Survey, Frontiers in Sustainable Food Systems, 7:1106196 https://doi.org/10.3389/fsufs.2023.1106196
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£ +

£ +

£ -

£ -

N remove N loss N remove N loss N remove N loss N remove N loss Good

Bad

General Cropping

Farms that lose most N 
to environment 
(>60kg/ha) are poorer £ 
performers

Own FACTS advice 
leads to better £ 
performance

No link between N-loss 
to environment and 
source of fertiliser 
advice

Resource Use Efficiency 
Matters and is a win-
win opportunity.

Farm Business Survey (England) 2015/16 to 2018/19 Cereals and General Cropping Farms n = 1475

https://doi.org/10.3389/fsufs.2023.1106196


Confused?

Let’s simplify



Paul Wilson’s 10 key 

drivers of farm 

business performance
R B R
Rural Business Research

➢ Attention to detail

➢ Typically larger farm size

➢ Educational attainment 

➢ Information seeking

➢ Environmental objectives

➢ Specialisation

➢ Focus on Margins (not yields)

➢ Cost control

➢ Business planning

➢ Open to new opportunities



Farming Futures for UK 
Agriculture

Professionalisation
Precision
Planning



Centre for Food 
Policy and 
Foresight
Professor Paul Wilson

CFPF Director

Thank you for your 
attention
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