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Overview of the Lincoln University Centre of Excellence in 

Transformative Agribusiness

The centre aims to be at the forefront internationally of 

the use of consumer insights, data and knowledge to 

support the transformation to farm and agribusiness 

systems that generate greater value from food, fibre 

and other bio-based products with fewer inputs and a 

reduced environmental impact. 

We work in partnership across the University, Nationally 

and Internationally to tackle the key challenges facing 

our food and nutrition systems.

https://www.transformativeagribusiness.co.nz/



Alternative 

Energies
Alternative 

Proteins

Circular 

Economies
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Chains

Transforming the way value is created by agribusiness



“Food security exists when all people, at all times, have 
physical and economic access to sufficient, safe and 
nutritious food that meets their dietary needs and 
food preferences for an active and. healthy life” FAO

Four Dimensions
• Availability
• Access 
• Nutrition
• Stability 

‘The fundamental role of New Zealand’s food system
is to ensure Food Security for New Zealanders.’ Discuss 

Food Security and The Food System

Source: Nourish



Availability

•We produce a lot of food!

•What we are not able to produce we can 
source from imports 

Source: Manaaki-Whenua- Landcare



We are different from many
other developed countries in terms
of the high proportion of our exports that
are food and fibre 



This highlights our comparative advantage.  





Food and Fibre Contribution to the Economy - 

+Induced Effects  
$57bn 

16% GDP

+Indirect Effects 
$50bn 14% GDP

+ Processing $32bn  
10% GDP

Primary $20bn

6% GDP

Source: Underlying data from National accounts (industry production and investment) Multipliers from Insight Economics 



And it is growing…….
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Contribution to GDP by Sector

01. Horticulture and fruit growing 02. Sheep, beef cattle and grain farming

03. Dairy cattle farming 04. Poultry, deer and other livestock farming

Source: National accounts (industry production and investment) 



Adding in Processing and 
Manufacturing

Source: National accounts (industry production and investment) 
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However, of Food and Fibre 
share of GDP Is 
declining 

Source: National accounts (industry production and investment) 



A slight diversion:

Productivity

Source: USDA



Productivity
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TFP 1961 - 2021 

World

New Zealand

Source: USDA

Total Factor Productivity (Ratio of Outputs to Inputs) 
appears to have stagnated in the last 20 years



Average TFP Growth in NZ and World over the last 6 
decades
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Difference in Average TFP Growth between NZ and 
World over the last 6 decades

-3

-2.5

-2

-1.5

-1

-0.5

0

0.5

1

1.5

1961-1970 1971-1980 1981-1990 1991-2000 2001-2010 2010-2021

New Zealand TFP Growth Compared to World Average

New Zealand

Source: Derived from USDA

Above the line indicates
NZ growth above world average

Below the line indicates
NZ growth above world average



Are we buying output and at what cost? 

Inputs have risen
significantly 

This figure shows
increase in Fertiliser 
and Feed use for
example

Source: USDA



Success come at a price: Pushing Against our 
Boundaries?

New Zealand has had a successful growth model based 

on traditional farm enterprises

However, according to the OECD (2017), the country is 

experiencing:

• water scarcity and quality issues, 

• very high per capita greenhouse gas (GHG) emissions, 

• threats to biodiversity, and

• significant erosion. 



Hidden (or maybe not so Hidden) Costs



FAO estimates of ‘Hidden Costs’ of NZ Food Production

Source FAO 2023 



New Zealand’s gross greenhouse gas emissions by sector and gas type in 2020

                              

https://environment.govt.nz/publications/new-zealands-greenhouse-gas-inventory-1990-2020-snapshot/#key-findings-of-the-
2022-inventory

Diversification for Climate Change: Mitigation

                              



Hidden Costs of Food:  Where does New Zealand sit?

According to FAO report for every dollar of value added from food sector, 
there are 84 cents of hidden environmental costs in New Zealand

Source FAO 2023 

Global average is 31 cents with High Income countries at 76 cents



Food and Fibre:  If we subtract these ‘hidden environmental costs’ from the value 
added then the contribution of the sector to the economy declines

+Induced Effects  
$57bn 

16% GDP

+Indirect Effects 
$50bn 14% GDP

+ Processing $32bn  
10% GDP

Primary $20bn

6% GDP

+Induced Effects  
$35bn 

10% GDP

+Indirect Effects 
$30bn 8% GDP

+ Processing $17bn  
5% GDP

Primary $3bn

1% GDP



Access: Price of Food and Incomes 

We have high food prices in NZ compared

to many OECD countries



We spend more per person on food 

than many OECD countries



Accessibility:  Is a Combination of Price of Food and Incomes 

Recent high levels of food  inflation



Accessibility: We are a wealthy country right?



Accessibility: We are a wealthy country right?



Accessibility: We are a wealthy country right?



Nutrition





Costs Associated with Diet: Where does New Zealand sit?  

Source: FAO 2023



Source: Derived from NZ Stat data in Vatsa and Renwick (under review) 

Access and Nutrition are of course linked



Who decides what we get to eat? 

Source IPES 2017



The Brands





Food System in Disarray?

• Food Insecurity – Nearly 1 in 5 Children in New Zealand

• Obesity -  1 in 3 in New Zealand

• Climate Change – 50 per cent of emissions

• Imbalance of power and lack of ‘fairness’ in food system

• High levels of food price inflation

• Food Loss and Waste – 1/3 of what is produced

• Biodiversity – 1/3 of species listed as threatened



And things may become worse!  

The Fourth dimension is Stability

Shock frequency does appear to be increasing

‘Critically, shock frequency has increased through time 

on land and sea at a global scale. Geopolitical and 

extreme-weather events were the main shock drivers 

identified, but with considerable differences across 

sectors’

Cottrell et al 2019  Nature





Diversification for Adaptation

Climate projections
• Further warming, with more hot days, fewer cold days and 

less snow
• Sea-level rise and ocean acidification 
• Changes in rainfall patterns 
• Increased heavy rainfall intensity
• More extreme fire weather in the north and east 
• Increasing frequency of drought in the north









Where does Food Security start



Our primary sectors are reliant on imports for key 
inputs
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 Horticulture and fruit growing  Sheep, beef cattle, and grain farming  Dairy cattle farming  Poultry, deer, and other livestock farming

Source:  Derived from New Zealand Input-Output Tables 



Import reliance

Source:  Derived from New Zealand Input-Output Tables 



Import and Export Trade is becoming more 

concentrated

Source Productivity Commission



Productivity Commission: Vulnerability Analysis



We are not alone



Global is made up of lots of locals: What does 
diversification mean at a country scale? 



Resilience

‘There are broadly two models of resilience. The 

equilibrium model closely follows the materials science 

concept, with a focus on absorbing and bouncing back 

from shocks. In contrast, the evolutionary model 

emphasises adaptability and transformation for the

long-run health and performance of the system (Pells, 

2023). The inquiry uses the evolutionary model, which 

makes resilience conceptually distinct from other related

economic objectives, including robustness and security.’

‘In contrast, resilient systems adapt their structures, 

functions, and behaviours – not only to survive, but 

also to learn, grow and improve. Over time, 

genuinely resilient systems continuously evolve 

towards whatever is better suited to changing 

circumstances.’

Source Productivity Commission (2024)





Rethinking Production and Distribution?

Diversification

Local Food Resilience

Circular Bioeconomy



Local Food Networks:  Becoming more possible

• Vertical Farming 

• Cultured proteins

• Circular Approaches

• Distributed manufacturing – 3D printing

• Distributed energy sources 



… many, including Starfire Energy, hope to package the 

required tech in a space as small as a shipping container, 

so that it can be made near to the point of use

Once started, the system can cycle on and off in a 

matter of minutes, following the vagaries of 

renewables. Starfire Energy aims to deliver its first 

commercial-scale devices, which could produce a tonne 

of ammonia per day, in 2025 [!!! ]



Many potential ways to get there – Diversified Businesses or Landscapes

Land-Use 
Diversification

Mixed 
Farming

Diversification

Diversified 
Specialisation

Intensified 
Diversification

Land SparingLand Sharing

Patchwork

Infrastructure 
Sharing

Land –Use 
Symbiosis

Source:  Bain and Renwick (2021)



Beware the Local Trap

• ‘Many assume that eating local food is more 
ecologically sustainable and socially just. We term 
this the local trap and argue strongly against it. We draw 
on current scale theory in political and economic 
geography to argue that local food systems are no 
more likely to be sustainable or just than systems at 
other scales.’

• Born, B., & Purcell, M. (2006).

• Many questions

• What is the extent of the trade-off between efficiency and 
resilience? 

• What would be the costs (including hidden costs) of 
production in other types of systems?

• Would food be cheaper or more expensive? 

• Does it really give us greater resilience?
• Would we have been better or worse off during the Covid-19 

Pandemic for example



X

XX X X

X X

X XX X

$

X

We can tackle the individual parts….



More investment in Research 

needed into our food system and how

we make it resilient



Scientific 
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Kai anamata mō Aotearoa –

exploring future food system 

scenarios and impacts







“Food security exists when all people, at all times, have 
physical and economic access to sufficient, safe and 
nutritious food that meets their dietary needs and 
food preferences for an active and. healthy life” FAO

Four Dimensions
• Availability
• Access 
• Nutrition
• Stability 

‘The fundamental role of New Zealand’s food system

is to ensure Food Security for New Zealanders’ Discuss 

Food Security and The Food System

Too important to leave to the market…

Source: Nourish
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