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I Origins of TEEB and 
TEEBAgriFood 



TEEB initiative (2008-2012)



TEEB for Business 



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.



‘The Bad’
- 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 TEEBAgriFood study is designed to: 
1. provide a comprehensive economic 

evaluation of the ‘eco-agri-food 
systems’ complex

2. demonstrate that the economic 
environment in which farmers 
operate is distorted by significant 
externalities, both negative and 
positive, and a lack of awareness of 
dependency on natural, social and 
human capital

Summary statement



The visible and invisible flows of agricultural production

Nature (December 2016)
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Chapter 2

Loss” for micro-economic performance, are far from 
appropriate to living systems such as food and 
agriculture. Their focus on produced capital stocks 
that have market prices by definition cannot capture 
multiple socio-ecological facets of human existence. 
As seen in the previous chapter, the agronomist 
narrative of ‘productivity per hectare’ therefore 
arguably externalizes ecological and social impacts. 

A more realistic appraisal of agricultural systems first 
requires the understanding their different constituent 
components, their visible and invisible impacts and 
dependencies, both up and down food value chains, 
while also considering time and scale, reflected in 
different stakeholder values. 

2.3 WHY DID WE INTRODUCE 
THE TERM ‘ECO-AGRI-FOOD 
SYSTEM’?

Why did we feel the need to introduce yet another 
new term in a field replete with terminology? ‘Eco-

agri-food systems’ is our collective term for the vast 
and interacting complex of ecosystems, agricultural 
lands, pastures, inland fisheries, labour, infrastructure, 
technology, policies, culture, traditions, and institutions 
(including markets) that are variously involved in 
growing, processing, distributing and consuming food. 
We felt it necessary to use this term (instead of ‘food 
systems’) in order to emphasize the importance of 
thinking in value chains and not in production silos, 
and equally to highlight the importance of recognizing 
the “eco” (i.e. natural ecosystem) source of some of 
the largest and most important but economically 
invisible inputs to most types of agriculture, delivered 
through ecosystem services such as pollination, pest 
control, freshwater provisioning, nutrient cycling, 
micro-climate regulation, flood protection, drought 
control, etc.

Furthermore, in referring above to institutions, our 
term “eco-agri-food systems” refers to the web 
of institutions and regulatory frameworks that 
influence, or are affected by, the eco-agri-food system: 
government, non-governmental organizations, 
financial institutions, businesses, research institutes 
and others who formulate, shape or implement 

Figure 2.1 Capital stocks and value flows in eco-agri-food systems (Source: Hussain and Vause 2018)
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II TEEBAgriFood for Malaysia –
hypothesis on ‘invisibilities’ 



Agro-forestry versus monoculture: 
current assumption 

Time 
2019 2050

Financial flows  
Agroforestry 
products 

Monocrop (or 
an alternative) 



Agro-forestry versus monocrop: 
Assumption about changes over time  

Time 
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Agro-forestry versus monocrop: 
Situation worsens for monocrop over time 
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Agro-forestry versus monocrop: 
2050 for agro-forestry
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Agro-forestry versus monocrops: 
2050 for the monocrop

Time 
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III TEEBAgriFood and Agro-forestry 
– work already completed 



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



Agro-forestry case studies 

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



Developing scenarios
Ø 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)

Ø Coffee profitability is very low in smallholder agroforestry systems in 
Ethiopia, mostly due to volatility in global market prices

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



Ø 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)

Ø Coffee profitability is very low in smallholder agroforestry systems in Ethiopia, mostly 
due to volatility in global market prices

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

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	

Developing scenarios



• 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



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

Agro-forestry 
Scenario analysis



Agro-forestry versus maize in Ethiopia: 
2019 including externalities 

Time 
2019 2050

Financial/Economic flows

Agroforestry 
products 

Monocrop (or 
an alternative) 
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externaities 

Monocrop including 
externaities 



Agro-forestry versus maize in Ethiopia: a partial analysis  

Time 
2019 2050

Economic flows (including externalities)  

Agroforestry 
products 

Monocrop (or 
an alternative) 

Agroforestry 
including 
externaities 

Monocrop including 
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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  



• 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?

Selecting and combining 
evaluation methods 



IV Linking TEEBAgriFood to 
Malaysian policy 



• Malaysia is recognized as one of the twelve mega 
diverse countries in the world
– over 170,000 species of flora and fauna, 
– Accounts for 16% of the worlds classified species (1)

• IUCN Red List (2) of threatened species - many of these 
iconic biological resources are increasingly under threat
– 686 plants and 225 animals in Malaysia are at risk of extinction 
– 256 are at least critically endangered
– Malaysia third in the list of countries with the largest number of 

threatened species 

1. Norowi, M. (2012). National strategies and action plans on agricultural biodiversity conservation and sustainable 
utilisation. Malaysian Agricultural Research and Development Institute, Retrieved from: http://www.fao.org/3/a-
bc259e.pdf

2. http://www.iucnredlist.org

Biodiversity 

http://www.fao.org/3/a-bc259e.pdf


• Part of Vision 2030 (1) 
– Vision 2030’s objective will be geared toward a new economic 

model which advocates shared prosperity
– 11th Malaysia Plan (2016-2020) and the 12th (2021-2025) both 

emphasize green growth that is resource-efficient, clean, and 
resilient. 

– The green growth strategy aims to significantly reduce 
greenhouse gas emissions; improve conservation of 
terrestrial and inland water, as well as coastal and marine 
areas including its ecosystems; intensified the conservation of 
natural resources, including biodiversity and promote 
sustainable consumption and production practices (2).

1. Prime minister office. (2019, July 11). Malaysia a True Entrepreneurial Nation by 2030. 
https://www.pmo.gov.my/2019/07/malaysia-a-true-entrepreneurial-nation-by-2030/.

2. GOVERNMENT OF MALAYSIA. (2015). Eleventh Malaysia Plan 2016-2020. Anchoring Growth on People. 
https://www.talentcorp.com.my/clients/TalentCorp_2016_7A6571AE-D9D0-4175-B35D-
99EC514F2D24/contentms/img/publication/RMKe-11%20Book.pdf.

Conserving natural heritage and biodiversity  

https://www.pmo.gov.my/2019/07/malaysia-a-true-entrepreneurial-nation-by-2030/
https://www.talentcorp.com.my/clients/TalentCorp_2016_7A6571AE-D9D0-4175-B35D-99EC514F2D24/contentms/img/publication/RMKe-11%20Book.pdf


Conserving natural heritage and biodiversity  
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1. The National Agro-food Policy (2011-2020), has as 
key policy objective to “tackle the issue of sustainable 
agriculture and the competitiveness of the agro-food 
industry with food safety and nutrition aspects along its 
value chain” 

Coherent (linked) policies
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The National Agro-food 
Policy (2011-2020), has 
as key policy objective 
to “tackle the issue of 
sustainable 
agriculture and the 
competitiveness of the 
agro-food industry with 
food safety and 
nutrition aspects along 
its value chain” 



2. The National Strategies and Action Plans on 
Agricultural Biodiversity Conservation and Sustainable 
Utilization

– Mainstreaming the Convention on Biological Diversity (CBD) 
objectives into the development of the agriculture sector in 
Malaysia. 

– The Government of Malaysia recognizes the huge potential 
biodiversity holds as a reservoir of future food, 

– natural gene bank harboring the key ingredients for developing 
new varieties for better yield and also to meet the potential 
impacts of climate change (1)

1. MOA. 2012. National Strategies and Action Plans on Agricultural Biodiversity Conservation and Sustainable 
Utilization. Ministry of Agriculture and Agro-based Industry. Retrieved from http://www.fao.org/3/a-bc259e.pdf

Coherent (linked) policies

http://www.fao.org/3/a-bc259e.pdf


1. CBD
2. huge potential 
biodiversity holds as a 
reservoir of future food, 
natural gene bank 
harboring the key 
ingredients for 
developing new 
varieties for better yield 
and also to meet the 
potential impacts of 
climate change



3. The National Policy on Biological Diversity (NPBD) 
2016-2025

– NPBD provides a general and overarching strategies and action 
plans with the vision of transforming Malaysia into a world centre
of excellence in conservation, research and utilization of tropical 
biological diversity by 2020. 

– current NPBD 2016-2025 specifies 5 national goals and 17 
national biodiversity targets to be implemented by all 
segments of stakeholder and society

Coherent (linked) policies



3. The National Policy on Biological Diversity (NPBD) 
2016-2025

– Target 1: By 2025 more Malaysians are aware of the values of 
biodiversity and the steps they can take to conserve and use it 
sustainably.

– Target 2: By 2025, the contributions of indigenous peoples and 
local communities, civil society and the private sector to the 
conservation and sustainable utilisation of biodiversity have 
increased significantly.

– Target 3: By 2025, biodiversity conservation has been 
mainstreamed into national development planning and sectoral 
policies and plans.

– Target 4: By 2025, our production forests, agriculture 
production and fisheries are managed and harvested 
sustainably.

Coherent (linked) policies
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Loss” for micro-economic performance, are far from 
appropriate to living systems such as food and 
agriculture. Their focus on produced capital stocks 
that have market prices by definition cannot capture 
multiple socio-ecological facets of human existence. 
As seen in the previous chapter, the agronomist 
narrative of ‘productivity per hectare’ therefore 
arguably externalizes ecological and social impacts. 

A more realistic appraisal of agricultural systems first 
requires the understanding their different constituent 
components, their visible and invisible impacts and 
dependencies, both up and down food value chains, 
while also considering time and scale, reflected in 
different stakeholder values. 

2.3 WHY DID WE INTRODUCE 
THE TERM ‘ECO-AGRI-FOOD 
SYSTEM’?

Why did we feel the need to introduce yet another 
new term in a field replete with terminology? ‘Eco-

agri-food systems’ is our collective term for the vast 
and interacting complex of ecosystems, agricultural 
lands, pastures, inland fisheries, labour, infrastructure, 
technology, policies, culture, traditions, and institutions 
(including markets) that are variously involved in 
growing, processing, distributing and consuming food. 
We felt it necessary to use this term (instead of ‘food 
systems’) in order to emphasize the importance of 
thinking in value chains and not in production silos, 
and equally to highlight the importance of recognizing 
the “eco” (i.e. natural ecosystem) source of some of 
the largest and most important but economically 
invisible inputs to most types of agriculture, delivered 
through ecosystem services such as pollination, pest 
control, freshwater provisioning, nutrient cycling, 
micro-climate regulation, flood protection, drought 
control, etc.

Furthermore, in referring above to institutions, our 
term “eco-agri-food systems” refers to the web 
of institutions and regulatory frameworks that 
influence, or are affected by, the eco-agri-food system: 
government, non-governmental organizations, 
financial institutions, businesses, research institutes 
and others who formulate, shape or implement 

Figure 2.1 Capital stocks and value flows in eco-agri-food systems (Source: Hussain and Vause 2018)
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UNEP-TEEB experience in applications
1. Global Alliance funding (July 2019) 

– 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 – organic production for rice

– Tanzania - Southern Highlands



The current project 
Year
 Work Packages and activities

WP 1 Country specific analysis – lessons learned from 
previous interventions  

WP 2 Policy mapping

WP 3 Determine and refine the case studies 

WP 4 Engaging agri-business with NCP

WP 5 Scenario Analysis

WP 6 Develop a roadmap of concrete steps to 
implement a change

WP 7 Deliver the change and ensure project 
sustainability

WP 8 Communicating biodiversity benefits and 
mainstreaming

Q1 Q2
Year 1 Year 2 Year 3

Q1 Q3 Q4Q2 Q3 Q4 Q1Q2 Q2Q4 Q1
Year 4

Q3 Q3 Q4



The Role of the Lead Ministry
• The project would be implemented by the TEEB Office

– Staff and consultants in Geneva, Nairobi, Bangkok and Brazilia
– Seven country pilots: Brazil, China, India, Indonesia, Malaysia, 

Mexico, Thailand

• The roles of the lead line Ministry is:
– To invite agencies/individuals to the Inception Workshop
– To chair and then to convene a series of Steering Committees 

(around one per year)
– To provide a policy steer, to ensure that the policy question being 

assessed is relevant 
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