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Why select the Agriculture sector?  



‘The Good’
+ Agriculture employs 1 in 3 of the world’s 

economically active labour force, or about 1.3 billion 

people. For the 70 per cent of the world's poor living in 

rural areas, agriculture is the main source of income 

and employment. 

+ Smallholder farms (i.e. less than 2 hectares) 

represent over 475 million of the world’s 570 million 

farms and, in much of the developing world, they 

produce over 80 per cent of the food consumed.

+ Food production systems produce approximately 

2,800 calories per person per day which is enough 

to feed the world population.



- Eighty per cent of new agricultural land has 

replaced tropical forests since the 1980s, a trend 

resulting in significant biodiversity loss and ecosystem 

degradation.

- Crop and livestock farming produce between five 

and six billion tons of CO2-equivalent in greenhouse 

gas (GHG) emissions each year, mostly in developing 

countries where the agricultural sector has expanded in 

recent years.

- The agricultural sector utilizes 70 per cent of the

water resources we withdraw from rivers, lakes

and aquifers, raising serious concerns in terms of

sustainability and security.

‘The Bad’





Nature (December 2016)



The Evolution of The Framework: 

2014 Concept note 

















2014-2016 ‘Exploratory studies’ 



• Agroforestry is a practice involving the deliberate 

integration of trees or shrubs in farming landscapes

involving crops or livestock in order to obtain benefits 

from the interactions between trees and/or shrubs the 

tree and crop or livestock component 

Agro-forestry study



Agro-forestry case studies 

www.teebweb.org/agriculture-and-

food/agroforestry



Developing scenarios

➢ In Ethiopia, the rate of deforestation is estimated at 1-1.5% per year (Teferi et 

al. 2013), mostly driven by smallholder coffee expansion (Davis et al. 2012)

➢ Coffee profitability is very low in smallholder agroforestry systems in Ethiopia, 

mostly due to volatility in global market prices

➢ Climatic predictions show that areas bioclimatically suitable for coffee 
production may reduce by 65% (Davis et al. 2012)
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Scenarios plausible?

I: Conversion to maize monocrop - drivers include price volatility, climate change, 
allocation of land to investors for biofuel

II: Conversion existing agroforestry coffee to heavy shade grown coffee – drivers: 
ongoing Climate Resilience Green Growth Strategy, the national REDD+ program, 
certification programs and improvements in land tenure conditions.

III: Conversion and further expansion of heavy shade grown coffee – drivers: 
contingent on success of scenario II 



• The WaterWorld model was also used to 

model ecosystem services change 
– freshwater provision and runoff

– increased water quality

– above ground carbon stock 

– reduction of soil erosion

Agro-forestry: 
Scenarios and modelling



Agro-forestry valuation methods



Ecosystem service Scenario 1: 

Converting to Maize  

monoculture 

(million $/y)

Scenario 2: 

Canopy cover ≥ 30% [due to 

REDD+ or certification incentive] 

(million $/y)

Scenario 3: 

Canopy  cover ≥ 30% & expansion 

of agroforestry to all areas bar: (I) 

urban; 

(II) priority land use such as forests; 

and (III) wildlife reserves (million 

$/y)

Increase in system extent (ha) -202,342 0 +286,852

Provisioning -38.4 No change 73.4

Coffee -115.9 No change +143.9

Maize +90.5 No change -128.3

Other ES (fuel wood, honey) -13.0 No change +57.9

Carbon regulation -435 +292 +655

Other regulating -19 +74.5 +54.3

Water yield -34.9 +58.6 +10.7

Soil erosion +15.9 +15.9 +43.6

www.teebweb.org/agriculture-and-food/agroforestry

Agro-forestry 

Scenario analysis
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From: Foreword, by Prof. Partha Dasgupta

“Inclusive wealth is the social value of an
economy's capital assets. The assets comprise
(i) manufactured capital (roads, buildings,
machines, and equipment), (ii) human capital
(skills, education, health), and (iii) natural
capital (sub-soil resources, ecosystems, the
atmosphere).

Such other durable assets as knowledge,
institutions, culture, religion – more broadly,
social capital – were taken to be enabling
assets; that is, assets that enable the
production and allocation of assets in
categories (i)-(iii). The effectiveness of enabling
assets in a country gets reflected in the shadow
prices of assets in categories (i)-(iii)”



I. Evaluate the full value chain:
o Production
o Manufacturing /  Processing
o Distribution / Marketing
o Household consumption

II. Measure stocks of all four capitals:
o Natural capital
o Produced capital
o Human capital
o Social capital

III. Measure all classes of flows or “impacts”
o Ag, forest, livestock output
o Purchased inputs
o Ecosystem services
o “Residuals” (Pollution and waste)

Applying the TEEBAgriFood     
Framework 



VALUE CHAIN CATEGORY

Agricultural 
Production

Manufacturing & 
Processing

Distribution & 
Marketing

Household 
Consumption

STOCKS / OUTCOMES (Change in capital)

Natural capital
Soil (type, structure)
Vegetation cover
Habitat (connectivity)
Water (stock)
Biodiversity
Stored carbon

Produced capital
Infrastructure
Research and development
Technology, equipment
Financial capital

Human capital
Education, skills
Workforce
Health

Social Capital
Rights and empowerment
Social cooperation and 
governance
Institutions and agencies
Rule of law (e.g. land 
tenure)

Four Capital Stocks
How have these stocks changed as 
a result of agriculture and food 
systems?  

How do these stocks vary between 
plausible future scenarios?



VALUE CHAIN CATEGORY

Agricultural 
Production

Manufacturing 
& Processing

Distribution & 
Marketing

Household 
Consumption

FLOWS / IMPACTS 

Agriculture, forest, or livestock 
outputs
Food products
Timber products
Income (jobs)
Profit (businesses)

Purchased inputs
Energy (fuel, electricity)
Fertilizer, pesticides, tools
Transportation

Ecosystem services
Water quality & quantity 
(seasonal)
Soil fertility
Pollination
Climate regulation (GHG and 
local)
Ecotourism

Residuals
Pollution
Solid waste
GHG Emissions

Four Classes of Flows
What are the benefits and costs 
along the value chain, including 
non-market ecosystem services 
and ecosystem damages?





Selecting and combining 
evaluation methods 

• Agronomic or soil models (e.g. CROPWAT) - What areas are 
most suitable for what crops? How do land use practices depend 
upon or impact soil?

• Hydrologic models (e.g. SWAT) – Models of seasonal water 
budgets under different land use scenarios  



Selecting and combining 
evaluation methods 

• Agronomic or soil models

• Hydrologic models 

• Ecosystem services models (e.g. InVEST) – Programs to model 
other services such as carbon sequestration, water pollution 
(siltation and nutrient loading), or habitat, or biodiversity

• Ecosystem services valuation – Revealed preference, stated 
preference etc. 



Selecting and combining    
evaluation methods 

• Agronomic or soil models

• Hydrologic models

• Ecosystem services models 

• Ecosystem services valuation 

• Economic impact modelling or livelihoods analysis 
(input/output, CGE, SLF) 

• Social and Human Capital impacts (e.g. Network Analysis, 
health, education) –
• Agriculture and environment research teams are traditionally biophysical 

scientists.

• Have the researchers conducted human or social capital analysis?  How 
can we pair this with the biophysical analysis?



Agro-forestry:
Phase I ‘landing page’



Agro-forestry Phase II: next steps



What is due when? 
1. Global Alliance funding (February 2018) 

– Haripriya Gundimeda (Wheat value chain North India) 

– Peter May (Cattle and Soy in Amazon) 

2. TEEBAgriFood DEVCO Africa (April 2019) 
– Livestock (Tanzania), cocoa (Ghana), coffee (Ethiopia), rice (Senegal)

3. IKI studies (December 2019)
– Colombia: Putumayo Department - includes Amazon lowlands, highland 

forests, Colombian plateau and several important water basins

– Kenya, options are two upper Basin areas (Tana Basin and Ewaso Njiro
Basin), the Mau catchment area/ Mara River Basin and the drainage basin 
from Mt Suswa to Lake Magadi

– Thailand – organics production 

– Tanzania - Southern Highlands - upstream of the proposed Stiegler
hydropower dam 

4. EU Partnership Instrument (December 2022)
– Brazil, China, India, Indonesia, Malaysia, Mexico, Thailand



TEEB for Agriculture 
and Food 
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Win more, lose less:

Capturing synergies between
SDGs through agricultural research

Science Policy Forum 2018
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