
1

2023 COMPENDIUM OF ACTIONS 
AND LESSONS LEARNED



2

TABLE OF CONTENTS
In the table of contents, each initiative is listed in only one major category, though many initiatives overlap 
multiple categories.  Readers are encouraged to search the Compendium by their own choice of key words to 
create a categorization highlighting topics of particular interest to them. 

INTRODUCTION & ACKNOWLEDGMENTS                 4

CROPS

Building Community Resilience to Climate Change in Senegal               6
Climate-Smart Nutrient Management in Smallholder Cereal Production              8
Developing Vegetable Production to Meet Evolving Market Expectaions in the Philippines         10
Empowering Smallholder Farmers Across the Asia Pacific              12
Environmental Benefits of the World’s First Genetically Engineered Wheat            14
Feed the Future Nepal Seed and Fertilizer (NSAF)                16
Genetically Modified Crops & Carbon Sequestration in the Canadian Praries            18
KAJVA: Prosperity Comes in Grains                  20

Pakistan Agricultural Development: Improving Sustainable Agricultural Production and Expanding 
Access to Horticultural Markets                  22
Perennial Cover Crops: Enhancing Productivity & Sustainability              24
Protected Cropping Systems in the Pacific                 26
Save and Grow: Climate Resilient Cropping Systems               28
Sustainable Control of Fall Armyworm: Native Genetic Resistance in Maize            30
Transfer Efficient Agricultural Technologies through Market Systems (TEAMS) Program           32
U.S. Cotton Trust Protocol                              34

LIVESTOCK, DAIRY, AND AQUACULTURE

Alfalfa as an Alternative to Nitrogen Fertilizer in Irrigated Pastures                         37
Australian Beef Sustainability Framework                 39
 
Capacity Building of Actors in the Fish Farming Sector in the Republic of Congo                                              41
New Research Shows Cows Fed Canola Meal Produce Less Methane             43
Reducing Antimicrobial Resistance                                                                                                                     45
U.S. Dairy Net Zero Initiative                                                                                                                               47
Water Quality Management in IN-Pond Raceway Systems (IPRS)              49



3

GENERAL SPG RESEARCH AND TECHNOLOGY DEVELOPMENT 

Climate Services Australia: Combining Historical, Seasonal Forecast, and Projected Climate Data                 52
Cropwise® Sustainability: Empowering Farmers on their Sustainability Journey                54
Digital Remote Monitoring to Improve Horticulture Environmental Performance            56
Enhanced Farm Dams                    58
FAO’S Drought Program                   60

Farmers’ Organisations Leading Research & Innovation on Agroecology for Sustainability Food Systems
(FO-RI)                              62
Farming Innovation Programme                  64
Flooding Fields May Be a Win-Win for Farmers and Birds in the Mississippi Delta                      66
FORGROUND                   68
Global Agriculture Productivity Initiative                 70
Global Soil Partnership: On a Mission to Soil Mapping               72
He Waka Eke Noa: The Primary Sector Climate Action Partnership             74
Innovative Soil Management Practices Across Europe (iSoMPE)              76

Integration of Traditional and Modern Bioproduction Systems for a Sustainable and Resilient Future Under 
Climate and Ecosystems Changes (ITMoB)                 78
Living Laboratories Initiative: A New Approach                80
Manage Resistance Now                   82
NUTRIent MANagement and Nutrient Recovery Thematic Network (NUTRIMAN)            84
Scaling Sustainability Outcomes Across Agriculture                86
Soil Health & Plant Nutrition                   88
Sunn Pest Forecasting And Warning System                90
Sustainable Forest Management Impact Program on Dryland Sustainable Landscapes (DSL-IP)         92
Sustainable Pesticide Management Framework                94
2SCALE Inclusive Agribusiness                  96
WASAG: The Global Framework on Water Scarcity in Agriculture in a Changing Climate           98

TABLE OF CONTENTS



4

Coalition on Sustainable Productivity Growth for Food Security 
and Natural Resource Conservation:

2023 Compendium of Actions and Lessons Learned

The Coalition on Sustainable Productivity Growth for Food Security and Resource Conservation (SPG Coa-
lition), which was launched at the 2021 UN Food Systems Summit, has grown to include over 110 members, 
including 22 countries plus the European Commission, the UN Food and Agriculture Organization, research 
and non-governmental organizations, and private sector groups and businesses.  

This diverse membership shares a vison of a world in which everyone has access to safe, nutritious, and af-
fordable diets; farmers and farmworkers have decent incomes and safe working environments; natural resourc-
es and biodiversity are sustainably used and managed; and agriculture plays a positive role in climate change 
adaptation and mitigation. 

SPG members recognize the essential role that raising the productivity of natural resources—rather than bring-
ing new resources into production—plays in advancing this vision. They also recognize the importance of a 
holistic approach to accelerating productivity growth that considers impacts and tradeoffs among social, envi-
ronmental, and economic objectives.  

Since its creation, SPG Coalition members, together and individually, have supported a wide variety of projects 
to accelerate sustainable productivity growth for the transition to more sustainable, resilient, and inclusive food 
systems. This compendium highlights a number of these, as submitted by Coalition members.  

The projects included here are real-life examples of innovative, evidence-based approaches for accelerating 
sustainable productivity growth, inclusive of those rooted in traditional knowledge and experience; those involv-
ing innovations in social, behavioral, managerial, and institutional structures; and those incorporating cutting 
edge technologies. Each project report includes information on realized and potential social, economic, and 
environmental impacts.

The SPG Coalition provides this compendium to share best practices and lessons learned. It is our hope that 
the diversity of projects included here will help inspire action by governments, researchers, NGOs, and the 
private sector around the world.  

Acknowledgment:
We would like to thank the Coalition members who submitted material.  We would also like to thank Sara 
Hendery for doing such a fantastic job editing the Compendium. With her keen eye and supreme patience, 
she smoothed rough text and put a polish on the finished product. We would also like to thank the Sustainable 
Food Systems Program of the One Planet Network for sharing their case study template as a model for the 
Compendium.  

INTRODUCTION

https://www.oneplanetnetwork.org/programmes/sustainable-food-systems
https://www.oneplanetnetwork.org/programmes/sustainable-food-systems
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AT A GLANCE

Objective: 
To improve rural communities’ resilience to climate 
change, especially women, in the Kedougou region of 
Senegal.

Lead countries/organizations: 
Led by Global Affairs Canada and implemented by the 
Jane Goodall Institute of Canada

Place:
Kedougou region, Senegal

BACKGROUND AND OBJECTIVES

The Kedougou region of Senegal is increasingly more vulner-
able to climate change. Natural disasters such as prolonged 
droughts, erratic rainfall, floods, and soil erosion have a signifi-
cant impact on the region’s food security, such that 70% of the 
population rations to survive (Jane Goodall Institute (JGI)). As 
a result of Senegal’s increasing vulnerability to climate shocks, 
adapting to efficient agricultural and forest management prac-
tices has become critical.

Within the Kedougou region, 50% of active farmers are wom-
en. Fornio, a type of heritage drought-resistant grain, is a crop 
that is exclusively grown, harvested, transformed, and mar-
keted by women in the region. Women are also the primary 
collectors of firewood for use as fuel. Due to their active roles 
in production in Senegal, women are particularly adversely 
affected by climate shocks in the region. Thus, developing 
a gender-sensitive response to climate change is key to 
addressing its effects as well as ensuring women’s greater 
decision-making roles (JGI).

Building Community Resilience to Climate Change in Senegal 
was launched in February 2020 to improve rural communi-
ties’ resilience to climate change, especially women’s, in the 
Kedougou region of Senegal. 

This project works to:
• increase the use of climate-smart agricultural techniques,
• increase women’s role in decision-making for sustainable 
livelihoods, and;
• encourage the adoption of forest protection practices by local 
government and community partners in ecologically vulnerable 
areas.

This project recognizes the intersection of climate change and 
gender, factors that are not mutually exclusive.

ACTIONS

The project is implemented by the Building Community Re-
silience to Climate Change in Senegal (BCR) team who:
• Provide training to 360 farmers from 21 villages on im-
proved planting techniques, considering gender integration,
• Provide farmers with fonio seeds and agricultural inputs, 
including soil nutrient field test kits,
• Train women-led cooperatives on the creation and mar-
keting of biomass briquettes (an alternative fuel made from 
green biomass that produces low net total greenhouse gas 
emissions and reduces the need to cut down forests while 
potentially providing additional revenue) and the use of 
grain/cereal husking machines.
• Train community members on forest product harvesting 
and bushfire prevention,
• Seed 28,000 indigenous plants, and;
• Promote agroforestry and the use of an indigenous tree 
species to enhance forest carbon sinks.

The BCR team follows up with the program participants 
and conducts interviews to assess the effectiveness and 
implementation at different junctures. At the beginning 
of the project, a baseline survey was conducted to gath-
er information on the use of drought-resistant crops and 
climate-smart agricultural techniques. Approximately 50% 
of respondents reported that they used drought-resistant 
crops and none reported that they used climate-smart agri-
cultural practices.

Engagement with women’s groups and communities is 
key to this project, as it allows for the BCR team to identify 
women beneficiaries, catalyze fonio production, and ensure 
women are the primary producers of fonio. Training on 
improved agricultural techniques, marketing, sowing meth-
ods, purchasing, hygiene practices, storage techniques, 
transforming and packaging fonio, communication, and 
negotiation and sales strategies is provided by Réseau des 
Femmes pour le Développement (REFDEV) .

BUILDING COMMUNITY RESILIENCE TO 
CLIMATE CHANGE IN SENEGAL
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RESULTS SUCCESSES AND LESSONS LEARNED

Website(s):
https://janegoodall.ca/what-we-do/africa-programs/build-
ing-community-resilience-to-climate-change/

Given that the four-year project is ongoing and is in its sec-
ond year of implementation, and that some elements of the 
project will only be implemented in year three, preliminary 
results include: 
 
 Social: Through consultation processes of the 
program, women representatives to participate in the 
improved agricultural techniques training were identified. 
These women were provided training on improved planting 
techniques, minimizing post-harvest loss, and improving 
storage techniques. Feedback from women participants 
has been positive, with participants reporting feelings of 
empowerment and improved ability to embrace networking 
opportunities, capacity building, and increased indepen-
dence.

 Environmental: Enhancing carbon sinks is a goal 
of this project. Tools and knowledge on climate-smart agri-
cultural practices were shared through training and at least 
147 of the women who participated in the training reported 
applying improved agricultural techniques. In addition, 
1,037 community members (men and women) were trained 
on sustainable harvesting of forest products and bush fire 
prevention. Training was provided on ecosystem man-
agement in protected reserves for firebreak management 
and fire prevention. In year one and two of the program, 
progress has been made on strengthening relationships 
with communes and villages. Activities related to biomass 
briquettes was delayed and will begin in year three.

 Economic: In addition to training on improved 
farming techniques, women farmers were provided fonio 
seeds and other agricultural inputs to facilitate income-gen-
erating activities and food security. Women were provided 
with the required tools to increase their efficiency, such 
as the provisions of tarps and basins. While still too early 
to measure the outcome, it is expected that these ac-
tions will contribute to improved food security for targeted 
households. Preliminary data shows a greater percentage 
of farmers are reporting produce of more than 200kg per 
year, increasing the likelihood that the target for increased 
productivity and food security set at the beginning of the 
project will be surpassed.

• Through the training, women had opportunities to meet 
and connect with other women. Women were provided 
with skills and a certificate of participation, resulting in an 
increased sense of pride and accomplishment.

• An important lesson from the project so far is the impor-
tance of engaging with women’s partners to support their 
participation in similar activities, as many of the activities 
pull women away from the home.

• The project initially intended to target both men and wom-
en with fonio production support, however, after engaging 
with communities, it was obvious fonio is exclusively grown, 
harvested, transformed, and marketed by women in the 
region. Thus, the project team shifted to focus on support of 
women farmers.

• The team agreed that conservation agreements should 
be signed with authorities who have the most influence. 
Therefore, the target of signing community conservation 
agreements with each community and commune mayor 
was updated to have these agreements signed with region-
al and departmental Inspection des Eaux et Forêts (E&F) 
instead.

Photo Credits: Maraîchage 
Badiari

https://janegoodall.ca/what-we-do/africa-programs/building-community-resilience-to-climate-change/
https://janegoodall.ca/what-we-do/africa-programs/building-community-resilience-to-climate-change/
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AT A GLANCE

Objective: 
To improve nutrient-use efficiency to increase food pro-
duction, enhance climate resilience, and reduce green-
house gas emissions.

Lead countries/organizations: 
International Maize and Wheat Improvement Center 
(CIMMYT)

Place:
India

BACKGROUND AND OBJECTIVES

The use of chemical fertilizers in crop production is at the 
center of managing food security and environmental chal-
lenges. Increasing crop yields through increased fertilizer 
use is essential to meeting current as well as future food 
demands. Nevertheless, fertilizer application in croplands is 
a major source of anthropogenic greenhouse gas (GHG) – 
reducing GHG emissions through proper fertilizer manage-
ment is essential to addressing agriculture’s contributions 
to climate change. Moreover, excess and improper use of 
nutrients in crop production have large cost implications for 
farmers. Improving nutrient use efficiency (NUE) in crop-
lands not only increases food production but also helps 
adaptation to and mitigation of climate change.

The Indian food system feeds 18% of the human population 
and 15% of livestock population globally, and consumes 
about one-fifth of global fertilizer. Proper fertilizer manage-
ment in Indian food systems is of global importance both 
for food security and environmental sustainability. NUE of 
Indian food production is the lowest in the world, mainly 
due to blanket fertilization practices, but there are opportu-
nities to improve NUE, increase yields and profitability, and 
minimize negative environmental consequences. In this ini-
tiative, we demonstrated how nutrient management through 
the use of digital tools, such as the Nutrient Expert (NE) 
decision support tool, can boost rice and wheat productiv-
ity and increase farmers’ income, while reducing chemical 
fertilizer use and GHG emissions.

ACTIONS

NE is an easy-to-use interactive computer-based decision 
tool that can rapidly provide nutrient recommendation for 
individual farmers’ fields in the presence or absence of soil 
testing data. NE estimates the attainable yield for a farm-
er’s field based on the growing conditions, determines the 
nutrient balance in the cropping system based on yield and 
fertilizer/manure applied in the previous crop, and com-
bines such information with soil characteristics to predict 
expected N, P, and K response in the concerned field to 
generate a location specific nutrient recommendation. 

Led by the International Maize and Wheat Improvement 
Center (CIMMYT) in partnership with the Borlaug Institute 
for South Asia (BISA), the International Rice Research Insti-
tute (IRRI), CGIAR Research Program on Climate Change, 
Agriculture and Food Security (CCAFS), Indian Council of 
Agricultural Research (ICAR), Alliance CIAT- Biodiversity, 
former International Plant Nutrition Institute (IPNI), and Afri-
can Plant Nutrition Institute (APNI), researchers tested the 
NE decision tool against typical farmer fertilization practices 
using approximately 1,600 side-by-side comparison trials in 
rice and wheat fields across the Indo-Gangetic Plains over 
a period of four years. Of these, 730 and 864 trials were 
conducted on rice and wheat, respectively. The plot size 
ranged from 1,000 to 2,000 m2 in Haryana and Punjab, and 
from 500 to 1,500 m2 in Bihar. All practices, except fertilizer 
management, were similar in the comparison trials. 

Although the participating farmers primarily managed the 
plots, researchers collected relevant crop management 
data, combined them with relevant soil and climatic data, 
and compared the outputs of farmers’ fertilizing practices 
with NE-based fertilizer management in terms of crop yield, 
cost of production, net return, and environmental footprint, 
calculating NE-based recommendations using the Nutrient 
Expert® tool.  

CLIMATE-SMART NUTRIENT 
MANAGEMENT IN SMALLHOLDER CEREAL 
PRODUCTION
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RESULTS SUCCESSES AND LESSONS LEARNED

Website(s):
https://www.cimmyt.org/

https://www.nature.com/articles/s41598-020- 79883-x

https://www.cimmyt.org/news/digital-nutrient-manage-
ment-tool-reduces-emissions-improves-crop-yields-and-boo
sts-farmers-profits/

Project impacts on sustainable development include: 

 Social: The majority of participating farmers 
achieved yield gains and increased their farm income by 
adopting NE-based fertilizer recommendations when com-
pared with farmers’ existing fertilizer management prac-
tices. Although the effect of NE on crop yield increases is 
significantly influenced by the crop type, agro-ecology, soil 
properties, and farmers’ current level of fertilization, adop-
tion of this practice in all rice and wheat acreage in India 
would result in additional production of 8.5 and 5.4 million 
tons of rice and wheat, respectively, without incurring addi-
tional production costs.

 
 Environmental: The study found that NE-based 
recommendations lowered GHG emissions by 12- 20% 
in wheat and by around 2.5% in rice as compared with 
conventional fertilization practices. If these GHG emissions 
reductions of 2.5% in rice and 20% in wheat due to NE-
based fertilizer management practices could be achieved 
in all rice and wheat areas in India, this would translate into 
GHG cuts of 5.2 million tons CO2e, i.e., 0.61 million tons of 
CO2e from rice and 4.63 million tons of CO2e from wheat.

 Economic: The use of the NE tool resulted in 
reduced N application in all cases. Estimated N fertilizer 
savings due to NE-based fertilizer management in rice and 
wheat in India will be about 1.44 million tons, which would 
have major implications on costs and GHG emission cuts. 
Adoption of the NE tool reduced phosphorus application in 
some cases, although potash application increased in most 
cases, resulting in both positive and negative impacts on 
total cost of fertilizer use. In cases where yield gain was ob-
tained due to increased fertilizer use, the increase in fertiliz-
er cost was compensated by the yield gains. Many farmers 
have achieved double gains, i.e. decrease in fertilizer cost 
as well as yield gains.

Each farmer’s field is different, which is why blanket fertiliz-
er recommendations are not always effective in producing 
better yields. By using nutrient management tools such as 
NE, farmers can obtain fertilizer recommendations spe-
cific to their field and economic conditions and thus avoid 
under-fertilizing or over-fertilizing. In smallholder production 
systems of South Asia such as India, which has diverse soil 
conditions, nutrient recommendation based on soil tests are 
financially and logistically impossible. Therefore, a decision 
support tool such as NE could be an important factor for 
implementing site-specific nutrient management recom-
mendations that account for each field’s nutrient supplying 
capacity.

Given the magnitude of potential implications in terms 
of increasing yields, reducing fertilizer consumption and 
GHG emissions, governments need to consider scaling out 
NE-based fertilizer management by enabling policies and 
institutional arrangements. Implementation of NE at field 
level requires some level of technical knowledge to run this 
tool via computer or smartphone. Given this requirement, 
the technology is best scaled-up through the network of 
government extension systems, leader farmers, and civil 
society organizations working directly with farmers.  

Photo Credits: Petr Kosina/CIMMYT and Dakshinamurthy 
Vedachalam/CIMMYT

https://www.cimmyt.org/news/digital-nutrient-management-tool-reduces-emissions-improves-crop-yields-and-boosts-farmers-profits/
https://www.cimmyt.org/news/digital-nutrient-management-tool-reduces-emissions-improves-crop-yields-and-boosts-farmers-profits/
https://www.cimmyt.org/news/digital-nutrient-management-tool-reduces-emissions-improves-crop-yields-and-boosts-farmers-profits/
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AT A GLANCE

Objective: 
Improve the capacity of selected vegetable producers to 
better meet consumer expectations in terms of quality, 
food safety, nutritional value, and price.

Lead countries/organizations: 
Australia - Australian Centre for International Agricultural 
Research, Applied Horticultural Research. Philippines – 
Visayas State University

Place:
Smallholder vegetable farms in the Southern Philippines

BACKGROUND AND OBJECTIVES
On average, Filipinos eat less than 25% of the World 
Health Organization’s recommended intake of vegetables. 
Reasons include availability, affordability, cultural and 
dietary factors, and the negative perception of vegetable 
quality and safety.

It is common to find pesticide residues and microbial 
contamination above permissible limits in vegetables, soil, 
and water in the Philippines. Vegetable farmers are poor-
ly trained in the appropriate application of pesticides and 
continue to use unsafe pest control practices involving 
broad-spectrum and persistent insecticides. This leads to 
excessive pesticide residues on harvested crops and ex-
poses farm workers to pesticide poisoning. Aware of these 
issues, consumers are increasingly interested in purchas-
ing vegetables that are certified safe to eat.

The Government of the Philippines has promoted the use 
of a national Good Agricultural Practice standards, called 
PhilGAP. This certification program outlines on-farm and 
postharvest practices required to produce vegetables that 
are safe to eat, of good quality, and produced with consid-
eration of worker health and safety and the environment. 
However, the uptake of PhilGAP by farmers has been slow.

A scaled Good Agricultural Practice (GAP) system, eas-
ily implemented by farmers, could be a better solution. If 
linked with the right markets, and supplied with certified 
safe-to-eat produce, this system could attract a premium 
price for high quality vegetables.

ACTIONS

The Australian Centre for International Agricultural Re-
search, Applied Horticultural Research, and Visayas State 
University in the Philippines are developing six pilot value 
chains in the Southern Philippines to supply safe-to-eat 
vegetables to higher value markets. 

The following components support the value chains:

Stepped GAP training and farmer assistance
A new approach to PhilGAP training breaks the full certifi-
cation into four steps, which cover PhilGAP accreditation, 
crop management, business management, and compli-
ance. The training addresses barriers to implementation 
by starting with easily implementable practices that have 
benefits for farmers and those which the market is most 
interested in (e.g. food safety and quality). Farmers are pro-
vided with follow-up support to help adopt the practices on 
their farms.

Food safety research
Microbial contamination and pesticide residues are tested 
on farms and in supply chains. Interventions are trialed to 
help reduce and manage these risks, such as the potential 
for persistence of human pathogens from animal manures 
and irrigation water.

Socio-economic research
Market and consumer studies are undertaken to identify 
opportunities for GAP-certified produce, as well as new 
vegetable crops and varieties. Farmers are linked to new 
markets through market matching forums with the buyers, 
and support is provided to establish the value chain.

Agronomic research
Agronomy trials are used to test the production of new 
high-value vegetable crops and varieties and resolve pro-
duction issues that arise in the pilot value chains.

Communication with government
Research results are shared with key players in the policy 
arena to integrate findings with the Government of the Phil-
ippines’ PhilGAP training program.

DEVELOPING VEGETABLE PRODUCTION 
TO MEET EVOLVING MARKET 
EXPECTATIONS IN THE PHILIPPINES
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RESULTS SUCCESSES AND LESSONS LEARNED

The project has identified a pathway for the sustainable 
adoption of PhilGAP-compliant vegetable production in the 
Philippines. Vegetable farmers are now producing safe-to-
eat vegetables and receiving price premiums and opportu-
nities to link to higher value markets.

 Social: PhilGAP requires farmers to use pesticides 
safely and use an integrated approach to pest manage-
ment, ultimately reducing farmer exposure to potentially 
harmful pesticides. The project is improving the supply of 
safe-to-eat vegetables, which will benefit consumer health. 
Capacity-building of researchers, trainers, and farmers in 
the Philippines provides an ongoing source of skills and 
knowledge related to GAP. Wherever possible, the involve-
ment of women and youth is supported in the project, and 
many of the pilot farmers are female.

 Environmental: One of the four pillars of the Phil-
GAP standard is environmental management. Farmers are 
required to adopt practices for improved soil management 
and conservation, sustainable use of fertilizers, efficient use 
of water, improved waste management, and energy effi-
ciency.

 Economic: Pilot farmers have achieved a 48% 
price premium on average compared to traditional mar-
kets for PhilGAP-produced vegetables. An emerging onion 
industry was identified through the project, and is now 
commercial in tropical lowland areas, where onions are not 
typically grown. The PhilGAP standard requires farmers to 
maintain good production records, which are now used by 
farmers to evaluate profitability of crops and make better 
financial decisions.

Six pilot value chains have been established in Leyte and 
Mindanao, Philippines. Many of the 130 farmers involved 
are now earning 48% higher prices on average compared 
to traditional markets and are maintaining sustained link-
ages to markets, including supermarkets, concessionaires, 
hospitals, fast food chains, and public market stalls. The 
farmers are increasing their supply of high-quality vegeta-
bles produced with PhilGAP protocols.

Some of the key lessons learned are that farmers need to 
see financial incentives to encourage changed behaviors 
in technology use, and that farmers often learn best from 
other farmers. Working with lead farmers who are willing to 
adopt new practices and investigate new markets has been 
useful in demonstrating to other farmers the benefits of 
adopting PhilGAP protocols.

The stepped approach to PhilGAP training has successfully 
encouraged the adoption of practices required to produce 
vegetables that are safe to eat, of good quality, and pro-
duced with consideration of worker health and safety and 
the environment.

The Department of Agriculture’s Agricultural Training 
Institute is working towards using the stepped approach in 
some of their PhilGAP training programs.
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AT A GLANCE

Objective: 
Increase smallholder farmer access to sustainable crop 
protection technologies and agronomic advice to improve 
their yields, grow their incomes, and enhance their qual-
ity of life

Lead countries/organizations: 
FMC Corporation

Place:
Pakistan, India, Philippines, Malaysia

BACKGROUND AND OBJECTIVES

Smallholder farmers are a vital part of the food production 
system globally and are responsible for producing up to 
one-third of the world’s food supply. They are an increas-
ingly important farmer segment in Asia Pacific, contribut-
ing to both economic stability and food security within the 
region. At the same time, these smallholders often lack 
access to the latest advancements in sustainable crop 
protection and support due to a variety of factors, including 
size of their operations, location, and cost of inputs.

Recognizing the needs and challenges of smallholder 
farmers in the region, FMC Corporation launched a three-
year initiative to improve smallholder productivity through 
technology, knowledge-building, and community engage-
ment. Engagement with these farmers is centered around 
good farming practices and the safe, responsible, and 
sustainable use of crop protection products. This includes 
education and training on newer, more sustainable tech-
nologies, how to select the appropriate products for their 
needs, proper use rates, application techniques and timing, 
identifying counterfeit products, connecting with FMC-rec-
ommended retailers, financing, and more.

The first phase of the initiative targets smallholder farmers 
from marginalized farming communities in Pakistan, India, 
and the Philippines. Average land holding for this segment 
of farmers is <4 hectares, which is generally below the 
industry standard customer base. For this reason, these 
smallholders have historically been overlooked. The goal is 
to engage and ultimately improve the
sustainable productivity of ~120k smallholder farmers by
the end of the three-year initiative.

ACTIONS

FMC’s approach to improving smallholder productivity 
through this initiative is focused on three key actions: 1) es-
tablishing FMC Model Villages, 2) expanding geographical 
reach into new farmer segments, and 3) executing “produc-
tivity challenges.”

The initiative’s approach is based on local needs, condi-
tions, and farming practices. For example, in India, where 
FMC already has a significant presence and strategic 
partnerships, the company is launching the Sustainable, 
Transformational Initiative
towards Development – or STRIDE –program. The program 
will establish local farm economies supported by farmer 
services (financial and mechanical), agronomic advisory 
services, training and upskilling, community investments, 
and model plots for demonstration of the latest advance-
ments in sustainable crop care. Demonstrations will intro-
duce farmers to modern crop protection solutions, including 
new mode-of-action pesticides that are more targeted and 
help farmers manage resistance, as well as biological prod-
ucts and digital and precision technologies. 

One of the key program elements centers around produc-
tivity challenges. In the Philippines, FMC has been running 
a “productivity challenge” (200 Cavan or 10MT Challenge) 
with rice farmers since 2019. Rice is a staple food in many 
Asian countries and serves as a primary source of income 
for farmers and agricultural workers. The challenge pro-
vides farmers with tools and training on crop protection 
products and proper timing, dose rate, and application tech-
niques to increase their crop yields from a national average 
4-5MT to 10MT. As part of an integrated pest management 
program, farmers participating in the challenge use Prev-
athon® insect control powered by Rynaxypyr® active. Ry-
naxypyr® active is a newer, highly targeted mode-of-action 
insecticide effective against destructive rice insects.

Over the course of the growing season, FMC teams sup-
port and advise challenge participants with targeted solu-
tions to improve field productivity. In addition to guidance 
on specific inputs, teams advise farmers on the proper use 
of crop protection products, including proper timing, dose 
rate, safe handling, and disposal.

EMPOWERING SMALLHOLDER FARMERS 
ACROSS THE ASIA PACIFIC
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RESULTS SUCCESSES AND LESSONS LEARNED

Website(s):
https://www.fmc.com/en

Project impacts on sustainable development include:
 
 Social: FMC’s productivity challenges have im-
proved both the productivity and profitability of smallholder 
farmers. With the additional income, farmers have been 
able to improve their health and nutrition, support their 
children’s education, build homes for their families, and 
achieve a better quality of life.
Farmer safety is another important goal/outcome of our en-
gagement with farmers in the region and around the world. 
Product stewardship is an essential component of the 
initiative, and farmers are trained on proper handling and 
application of crop protection products, disposing of leftover 
products and empty containers, and use of personal protec-
tive equipment (PPE). 

 Environmental: Product stewardship is a critical 
part of FMC’s approach to smallholder engagement. As 
part of the 200 Cavan Challenge, for example, farmers 
were introduced to sustainable crop protection solutions 
and trained on how to properly apply them to prevent mis-
use or overapplication that may be harmful to the environ-
ment on and around the farm. Stewardship principles also 
include the safe handling and disposal of product contain-
ers to ensure products don’t leach into local waterways or 
impact the surrounding ecosystem.

 Economic: In 2021, 90% of the farmers who 
participated in the third season of the 200 Cavan Challenge 
increased yields compared to their previous harvest. About 
half were able to achieve the 200 Cavan (10MT) yield. For 
comparison, the average yield of the country is just 4-5MT. 
On average, participants saw a 50% increase in yields, 
which can be life-changing for many smallholder farmers. 
The income growth of these individual farmers ultimately 
contributes to the economic development of the broader 
farming community.

It has been inspiring to see farmers who have been produc-
ing their whole lives access for the first time good agricul-
tural practices that optimize the use of inputs and more 
than double their outputs in just one crop season.

Through this initiative, FMC is also playing a role in sup-
porting the Philippines Department of Agriculture’s rice 
resiliency initiative, which aims to increase the country’s 
rice production to feed a growing population. The learnings 
from the productivity challenges are being applied to FMC’s 
overall approach to empowering smallholder farmers 
across the Asia Pacific region, and in particular, the three-
year initiative launched in 2022. Future yield improvement 
projects will focus more on low-yielding areas of the region. 
In addition, the team will look to expand collaboration with 
local government and stakeholders who can provide infor-
mation on key areas of need as well as support to farmers 
to ensure the program and its impacts can be sustained for 
the long-term.
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AT A GLANCE

Objective: 
Analyze the environmental impacts of Argentina’s new 
genetically engineered, drought-tolerant wheat

Lead countries/organizations: 
The Breakthrough Institute

Place:
Global

BACKGROUND AND OBJECTIVES

Climate change is threatening crop production through 
changes in temperature, precipitation, and pest and dis-
ease damage, all of which can decrease crop yields. Geo-
political concerns only add to this uncertainty; for example, 
the Russian invasion of Ukraine is threatening the global 
wheat supply. In order to maintain yields, technological 
advances and improvements to production must be devel-
oped. As the speed of climate change quickens, tools like 
genetic engineering and genome editing will enable faster 
adaptation     .

In October 2020, Argentina became the first country to 
approve a genetically engineered wheat variety – the 
drought-tolerant HB4 wheat – for cultivation and con-
sumption. Production rapidly expanded. The Breakthrough 
Institute analyzed the potential environmental impacts of 
widespread HB4 wheat cultivation and demonstrated how 
other countries’ choices will determine the scale of these 
impacts.

ACTIONS

The increased yield potential of HB4 wheat can already be 
observed in initial planting seasons within Argentina. HB4 
wheat developer Bioceres found that the trait increases 
yields by up to 20% compared to other similar varieties that 
are not genetically engineered for drought resistance. A 
larger-scale set of plantings spread across Argentina in the 
2021-2022 season provided additional data. The average 
yield benefit of HB4 wheat across all conditions in the 
2021-2022 season was 13%.

According to Bioceres, farmers have been satisfied with 
HB4 wheat, with satisfaction rates ranging from 60 to 100% 
in regions where it increased yields the most.

The Breakthrough Institute estimated the extent to which 
growing drought-tolerant HB4 in a significant portion of 
Argentina’s wheat-growing area could reduce global green-
house gas emissions using the Carbon Benefits Calcula-
tor (Searchinger et al. 2018). This method assesses how 
changes in agricultural production in one location, such as 
an increase in yields, affects emissions, land use change, 
and carbon sequestration elsewhere.

ENVIRONMENTAL BENEFITS OF THE 
WORLD’S FIRST GENETICALLY 
ENGINEERED WHEAT
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RESULTS SUCCESSES AND LESSONS LEARNED

Website(s):
https://thebreakthrough.org/issues/food-agriculture-environ-
ment/the-worlds-first-genetically-engineered-wheat-is-here

The analysis estimates that growing drought-tolerant HB4 
wheat in one-third of Argentina’s wheat-growing area could 
reduce global greenhouse gas emissions by at least 0.86 
million metric tons of CO2-equivalents per year (MtCO2e/
yr) if yields increase 13%, and up to 1.29 MtCO2e/yr if 
yields increase 20%. These greenhouse gas emissions 
savings are equal to 34% and 51% of the yearly on-farm 
emissions from Argentina’s wheat production, respectively.

 Social: With potential yield increases of 20%, the 
production of HB4 could significantly help address food 
insecurity, and thus, major global nutrition gaps. Many 
countries are currently in the process of deciding whether 
or not to import HB4 wheat or grow it domestically. Their 
decisions matter because wheat is the staple crop for 35% 
of the world’s population and provides 20% of food calories 
worldwide, but climate change is threatening its production. 
Increasing yields is key to meeting growing food demand 
without farmland expansion. 

 Environmental: As Argentina’s wheat yields have 
decreased, there has been an expansion in the area plant-
ed. This is a pressure faced worldwide – in order to meet 
the growing global demand for crop products like wheat, 
there must be an increase in yield or the total area cultivat-
ed. On a global scale, such farmland expansion leads to 
deforestation, which releases greenhouse gases, nega-
tively impacts biodiversity, and impairs ecosystem services 
like water filtration. Since 2000, 102 million hectares of land 
globally—nearly the size of Egypt—have been converted 
from native vegetation to cropland (not including pasture 
and rangeland). HB4’s ability to grow more crops with less 
water will help reduce land use, thus reducing greenhouse 
gas emissions and preserving biodiversity by limiting defor-
estation.

 Economic: If more countries allow farmers to grow 
genetically engineered drought-tolerant HB4 wheat, even 
more cropland expansion and greenhouse gas emissions 
can be avoided, while also contributing to increased food 
security and reduced risk of global grain supply shocks. 
For now, the global wheat trade can somewhat balance 
low production years in some countries. In 2020-2021, 
Argentina experienced low yields, and other major export-
ers were split between shortfall and surplus, meaning that 
global production remained consistent. But as the impacts 
of climate change on agriculture increase worldwide, a fa-
vorable balance between high and low production globally 
in a given year becomes less likely. Geopolitical concerns, 
such as the Russian invasion of Ukraine threatening the 
global wheat supply and increasing wheat prices, only add 
to this uncertainty. In addition to countries’ decisions about 
whether to grow HB4 wheat domestically, their decisions 
about whether to import it also impacts the extent of global 
cultivation and thereby the food security and environmental 
benefits that could come from the wheat.      

Genetically engineered drought-resistant HB4 wheat could 
significantly abate global GHG emissions, ultimately safe-
guarding human, animal, and environmental health. 

Breakthrough’s analysis is based on the 2020-2021 wheat 
production year in Argentina because this year had the 
lowest yields of the last five years, due in-part to drought. 
The lessons from Argentina’s experience and environmen-
tal impacts estimated in Breakthrough’s analysis will be 
important to consider as other countries decide whether 
they want to follow suit.

https://thebreakthrough.org/issues/food-agriculture-environment/the-worlds-first-genetically-engineered-wheat-is-here
https://thebreakthrough.org/issues/food-agriculture-environment/the-worlds-first-genetically-engineered-wheat-is-here
https://www.frontiersin.org/articles/10.3389/fsufs.2020.617009/full
https://link.springer.com/article/10.1007/s12571-013-0263-y
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AT A GLANCE

Objective: 
Build competitive and synergistic seed and fertilizer sys-
tems for inclusive and sustainable growth in agricultural 
productivity, business development, income generation, 
and scaling improved seed and fertilizer technologies to 
120,000 smallholder farmers in Nepal.

Lead countries/organizations: 
U.S Agency for International Development (USAID), 
CIMMYT

Place:
21 Feed the Future districts and 5 earthquake-affected 
districts in Nepal

BACKGROUND AND OBJECTIVES

The Feed the Future Nepal Seed and Fertilizer (NSAF) 
project (2016-2022) contributes to Feed the Future’s goal 
of sustainably reducing global poverty and hunger and 
USAID Nepal’s Country Development Strategy for Nepal 
(2020-2025). The project aims to strengthen the country’s 
seed and fertilizer systems by enhancing public, private, 
and community capacity and roles in the seed and fertilizer 
value chain. To do this, NSAF provides technical and busi-
ness development services; improves private sector access 
to improved seeds, new fertilizer products, and research 
knowledge developed out of national and international 
research institutes; and enhances public-private partner-
ships and coordination to scale seed and soil-manage-
ment innovations for 120,000 smallholder farmers, while 
establishing a seed and fertilizer information system at the 
national level. The project is implemented in both the seed 
and fertilizer sectors.

ACTIONS

NSAF’s inclusive market systems approach increases 
farmers’ access to improved seeds, fertilizers, and ex-
tension services by strengthening public-private sector 
partnerships. The NSAF project provides policy support to 
Nepal’s Agriculture Ministry to improve seed and fertilizer 
supply systems. Through the national research system, 
new seed technologies (including hybrid varieties) and 
fertilizer innovations, combined with improved capacities 
of intermediary service providers (agro-dealers, extension 
workers, and other development partners), have expanded 
farmers’ access to improved technologies and agricultural 
inputs. Better seeds, the judicious use of appropriate fertil-
izers, and timely knowledge through extension services can 
improve crop productivity and farmer incomes. The NSAF 
program introduces best practices in crop management 
through integrated soil fertility management (ISFM), includ-
ing integrated use of improved seeds, mineral fertilizers, 
and organic inputs.

In the fertilizer sector, NSAF develops site-specific fertilizer 
recommendations for cereals and vegetables through dig-
ital soil maps (DSM). IFDC, through international experts, 
assists in the design and promotion of balanced fertilization 
strategies and extension packages that teach the 4Rs (right 
source, right rate, right time and right placement) of plant 
nutrient stewardship in Nepal. These inclusive activities, 
which strengthen the capacity of women and youth in ag-
riculture, improve fertilizer use efficiency and crop produc-
tivity, and increase farmers’ access to fertilizers through 
linkages with private-sector-led fertilizer supply systems.

NSAF activates linkages between farmers and agri-input 
suppliers so that farmers receive both the appropriate 
inputs and the correct technical information. NSAF’s inno-
vative extension tools include information and communica-
tions technology (ICT) platforms, such as SMS messaging, 
mobile applications, and digital vouchers for agricultural 
inputs, to raise farmers’ awareness on the correct use of 
agricultural inputs, increasing efficiency of inputs.

NSAF links farmers with agribusiness, e.g., seed compa-
nies and feed millers, so that farmers can sell their products 
directly from the field without involving a middleman. For 
example, NSAF strengthens agribusinesses’ and agro-deal-
ers’ capacities to deliver technical messages to others in 
the agriculture value chain; one way this is accomplished is 
through the organizing of extension events such as technol-
ogy demonstration plot visits and farmer field days.

EMPOWERING SMALLHOLDER FARMERS 
ACROSS THE ASIA PACIFIC
FEED THE FUTURE NEPAL SEED AND 
FERTILIZER (NSAF)
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RESULTS SUCCESSES AND LESSONS LEARNED

Website(s):
https://ifdc.org/projects/feed-the-future-nepal-seed-and-fer-
tilizer-nsaf-project/

Project impacts on sustainable development include:

 Social: NSAF has disseminated good agricultural 
practices to 123,851 smallholder farmers, including 60,634 
women farmers. At the field level, NSAF trained community 
volunteers on providing and disseminating technical ser-
vices to farmers, which increased famers’ trust in improved 
technologies and expedited technology dissemination. Of 
the total number of training participants, 49% were women. 
NSAF also trained other marginalized groups of farmers, 
including those from lower castes, those who were re-
source-poor, and youth.

 

 Environmental: 24,750 farmers adopted cli-
mate-adaptive technologies, such as stress-tolerant crop 
varieties and climate-smart fertilizers, with the potential to 
mitigate greenhouse gas emissions.

 Economic: Farmers adopted improved agricultural 
practices on 68,999 ha of land. Due to the increased yields 
from NSAF commodity crops (rice, maize, lentil, tomato, 
cauliflower and onion), the total annual profit (2020-21) was 
$59,801,991. Crop productivity increased by 10-30% due 
to adoption of improved agricultural practices. NSAF has 
also facilitated the Nepal Agricultural Research Council to 
develop Zn-enriched maize varieties, which supports the 
country’s nutritional security.

The improved agricultural practices promoted by the NSAF 
project effectively increased farmers’ resilience to plant 
threats, improved crop productivity, and enhanced incomes, 
enabling them to more promptly respond to erratic climate 
events. Private sector involvement in subsidized fertilizer 
distribution has increased farmers’ access to fertilizers. 
Innovative extension strategies, including an ICT platform 
with digital vouchers for agricultural inputs, has increased 
adoption of the 4Rs of nutrient stewardship and has led to 
balanced fertilization.

NSAF’s digital soil maps have become the foundation for 
soil fertility management, related research, and exten-
sion works. With project facilitation, the national research 
system has moved from a blanket approach to fertilizer 
management to a site-specific approach for new recom-
mendations.

For commercial farmers, NSAF has developed a commer-
cial model of maize cultivation that links farmers with feed 
millers, which ensures farmers that their crops will be sold 
at a fair price. Thanks to NSAF interventions, farmers can 
now sell their product directly to millers, avoiding mid-
dle-men or brokers. This could be a good future model for 
promoting the commercial production of crops.Photo Credits: IFDC

https://ifdc.org/projects/feed-the-future-nepal-seed-and-fertilizer-nsaf-project/
https://ifdc.org/projects/feed-the-future-nepal-seed-and-fertilizer-nsaf-project/
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AT A GLANCE

Objective: 
Determine the relationship between farmer adoptions of 
herbicide-tolerant cropping systems beginning in 1995 
and increased soil carbon sequestration from reductions 
in tillage and summerfallow.

Lead countries/organizations: 
University of Saskatchewan, Department of Agricultural 
and Resource Economics. CropLife Canada & Research 
Chair partners

Place:
Saskatchewan, Canada

BACKGROUND AND OBJECTIVES

In the latter part of the 20th century, farmers began adopt-
ing sustainable management practices, including no-till 
and continuous cropping in place of frequent tillage and 
summerfallow. These changes have positively impacted the 
environmental footprint of crop production by decreasing 
greenhouse gas (GHG) emissions, improving soil quality, 
and improving soil carbon sequestration.
Though previous research suggested that soil carbon 
storage would reach capacity 10-20 years after a change in 
land management, recent research indicates that through 
continuous sustainable management, soil organic carbon 
(SOC) levels can continue to increase beyond 20-30 years.

There is a complementary relationship between adoption 
of herbicide-tolerant (HT) canola and conservation tillage. 
Though improvements in equipment and input technologies 
play an important role, mounting evidence suggests that 
sustained land-use changes would not be possible without 
genetically modified (GM) HT crops.

Efficiently controlling weeds without damaging crops was 
challenging for farmers in the early 1990s. The introduction 
of GMHT cropping systems in 1995 allowed farmers to 
rely on more environmentally benign chemicals, such as 
glyphosate, reducing fossil fuel use and minimizing tillage 
and summerfallow, which contributed to reduced net GHG 
emissions.

The environmental contributions of farmer adoption of con-
servation cropping practices, and the role played by various 

ACTIONS
Data was collected through an online survey of Saskatche-
wan crop farmers between November 2020 and April 2021. 
The survey asked farmers about their land management 
practices during 1991–94, prior to the introduction of GMHT 
canola, and from 2016-19. Farmers provided details on 
their seeding, fertilizer, tillage, spraying, and harvest op-
erations on one specific field in each year under study. An 
additional questionnaire asked farmers to comment on how 
the adoption of HT crops and glyphosate impacted changes 
in their land management practices.

The change in carbon sequestration was quantified using 
a carbon accounting framework adapted from the Prairie 
Crop Energy Model and using a specific equation. The 
emission factors included were developed by Agriculture 
and Agri-Food Canada for Canada’s National GHG Inven-
tory Reporting. Emission factors were separated into the 
semi-arid and sub-humid regions of Saskatchewan based 
on climate and moisture conditions.

All soils were assumed to have equal sequestration po-
tential. Due to the uncertainty in the interaction between 
carbon sequestration from reductions in tillage and from 
reductions in summerfallow, the resulting changes in SOC 
from the two practices were presented separately.

To estimate a range of economic values (in 2019 C$) for 
the change in SOC levels, four carbon pricing scenarios 
were applied: the Nori online carbon removal marketplace, 
the 2019 Canadian federal carbon tax, a cap-and-trade 
system modelled after Alberta’s Emission Offset Registry, 
and the Canadian social cost of carbon (SCC).

1. Nori Carbon Marketplace: $19.86/tonne CO2 equivalent  
(t CO2e)
2. Carbon tax: $20/t CO2e
3. Cap-and-trade: $30/t CO2e
4. SCC: $45.89/t CO2e

GENETICALLY MODIFIED CROPS & 
CARBON SEQUESTRATION IN THE 
CANADIAN PRARIES

technologies, are not often recognized in environmental 
policy discussions. Furthermore, discussions of the specu-
lative risks surrounding these technologies sometimes 
outweigh their benefits. Thus, the objective of this research 
was to quantify how agricultural carbon sequestration has 
changed since reductions in tillage and summerfallow amid 
the introduction of GMHT crops in 1995.
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RESULTS SUCCESSES AND LESSONS LEARNED

Website(s):
https://doi.org/10.3390/su132111679

The survey was successfully completed by 127 Saskatch-
ewan farmers, 64 of whom farmed during 1991-94 and 
126 who farmed during 2016-19. Survey results show that 
between 1991-94 and 2016-19, summerfallow management 
decreased from 44% of hectares to 1%. No-till (NT) man-
agement increased from 14% to 55% of hectares, minimum 
tillage (MT) increased from 35% to 42%, and conventional 
tillage (CT) decreased from 51% to 3%.

 Social: On a scale from 1-10, with 10 being the 
highest, to what extent various technologies contributed to 
farmer reductions in tillage and summerfallow practices, 
glyphosate and HT canola received average contribution 
factors of 9 and 7.3, respectively. Participants commonly 
reported that without HT crops, changes would occur in 
their chemical use (30% of participants), yield and profit-
ability (27%), tillage (20%), and summerfallow (11%). In the 
absence of glyphosate, 54% and 14% of participants would 
increase their tillage and summerfallow practices, respec-
tively, while 4% indicated they would no longer be farming. 
The combined effect of reduced yields and increased inputs 
(chemical use and fuel) would negatively impact farmer live-
lihoods. 

 Environmental: In 1991-94, Saskatchewan soils 
were releasing 0.02 Mg carbon per ha, per year (C/ha/yr) 
from tillage. By 2016-19, adoptions of NT and MT resulted 
in SOC levels increasing by 0.12 Mg/ha/yr. Changes in 
SOC levels from reductions in summerfallow were neg-
ligible (0.03 Mg/ha/yr) in 1991-94, as summerfallow was 
still practiced on roughly 50% of hectares. By 2016-19, the 
virtual elimination of summerfallow resulted in SOC levels 
increasing by 0.42 Mg/ha/yr. The impact of reduced tillage 
and summerfallow has significantly reduced net green-
house gas emissions. While not the focus of this paper, 
the additional reduction in fuel use, as a result of reduced 
tillage, further contributes to overall farm benefit.   

 Economic: The increase in annual carbon se-
questration between 1991-94 and 2016-19 resulting from 
reductions in farmer tillage practices is valued between 
$9.99-$23.07/ha. From the virtual elimination of summerfal-
low in Saskatchewan between 1991-94 and 2016-19, the 
increase in annual carbon sequestration is valued between 
$28.24-$65.24/ha. Based on the average Saskatchewan 
farmer’s annual carbon tax expense of $4.30/ha, the value 
of annual carbon sequestration in 2016-19 ($30.67- $70.87/
ha) represents 201-465% of a farmer’s annual carbon tax 
costs.

Saskatchewan farmers’ changes in soil and land manage-
ment since 1995 were facilitated by adoptions of GMHT 
crops and their complementary chemicals. The opportunity 
for improved weed control helped farmers minimize tillage 
and summerfallow practices, reducing net GHG emissions 
through improved carbon sequestration. The economic 
value of the carbon sequestration is significant, represent-
ing at least double farmers’ average annual carbon tax 
expense.

Total emissions were not examined in this analysis, and 
therefore the results cannot comment on changes in net 
crop production emissions. However, they highlight the im-
portance of including net carbon sinks as well as sources in 
emission calculations. Through the adoption of sustainable 
management practices, Saskatchewan crop farmers are re-
ducing the carbon footprint of their operations by up to 8.2 
million Mg/yr, contributing to Canada’s climate objectives.

This research confirms the contributions to improving agri-
cultural sustainability made by GM crops and glyphosate. 
It also provides insights into the challenges of reducing 
emissions facing jurisdictions with restrictions on the use of 
these technologies.

Change in SOC from changes in summerfallow practices 
(Mg/ha/yr)

Change in SOC from changes in tillage practices (Mg/ha/
yr)
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AT A GLANCE

Objective: 
Improve coffee farmer livelihoods while respecting ethnic 
diversity and cultural heritage.

Lead countries/organizations: 
BASF Agricultural Solutions

Place:
The rural communities of Jaltenango, Chenalhó, and 
Grecia in the State of Chiapas, Mexico

BACKGROUND AND OBJECTIVES

Mexico is one of the top 20 countries for global coffee 
production, with about 500,000 families depending on 
cultivating this crop for their livelihood. Many are small 
producers who come from 30 different indigenous groups. 
In the southern part of the country, along the Guatemalan 
border, the state of Chiapas ranks first among Mexico’s 
states in coffee production. As 51% of the state is rural and 
65% of the population falls below the poverty line, Chiapas 
communities face limited access to basic needs, such as 
education, health, and nutrition.

Coffee rust, a foliar disease caused by a fungus, has been 
present in Latin America since the 1970s. While the dis-
ease has long been managed by growers, in recent years 
its incidence has increased, with significant negative effects 
on coffee yield and quality. The threat of rust in Chiapas 
is latent and the adoption of technology is low. Combined 
with the current low global coffee market prices, the ram-
pant spread of the rust disease caused a 50% decrease 
in national coffee production in Mexico. To improve coffee 
productivity –and protect livelihoods – Good Agricultural 
Practices (GAP) that increase farm productivity and coffee 
quality are vital.

Under the premise of inciting innovation while upholding 
the important tenets of three indigenous communities of 
the State of Chiapas, the Kajve project was born. In collab-
oration with UNESCO and partners along the coffee value 
chain, the project focuses on improving the quality of life 
for coffee growers and increasing coffee yield and quality. 
The Good Agricultural Practices applied for this increased 
productivity are culturally appropriate and respectful of 
community traditions.

ACTIONS

Together with our partners and starting from UNESCO’s 
baseline community analysis, we explore the role of alter-
native coffee production and trading systems for improv-
ing smallholder incomes. The project focuses on training 
farmers on Good Agricultural Practices and Integrated Pest 
Management using educational plots, increased extension 
services for farmers with face-to-face farm visits, providing 
support for farmers to rejuvenate coffee plantations, and 
implementing clean-field programs for improved man-
agement of farm waste. The training strongly emphasiz-
es environmental education, with a focus on conserving 
biodiversity at the Biosphere Reserve – a learning space 
for sustainable development and testing of interdisciplinary 
approaches – and identifying existing water resources to 
reinforce production activities and the sustainable use of 
water. 

The cultural aspects of our ojective were reinforced with 
activities explaining concepts of community heritage, 
identification of the cultural elements of coffee cultivation 
as a practice of generational transmission, and inclusion of 
women and youth in farming practices.

KAJVE: PROSPERITY COMES IN GRAINS
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RESULTS SUCCESSES AND LESSONS LEARNED

Website(s):
https://agriculture.basf.com/global/en/sustainable-agricul-
ture/partnerships/farming-stories/mexico.html

Project impacts on sustainable development include:

 Social:
• 66 long-lasting Personal Protective Equipment (PPE)   
kits were delivered to communities
• 1 collection point for empty agrochemical containers   
installed
 
 Environmental:
• 20 training sessions on Good Agricultural Practices and  
Integrated Pest Management
•16% increased yield at farm level

 Economic:
• 10% higher price for coffee beans for farmers in the   
program due to improved coffee quality

U.N. Sustainable Development Goals (SDGs):

• SDG 1 – No Poverty: Enhancing farm income and liveli-
hoods by helping farmers increase yields, improve quality 
of coffee, and facilitate access to potential customers in the 
food value chain.
• SDG 2 – No Hunger: Together with partners, supporting 
smallholder farmers to produce more high-quality coffee 
beans by providing them with technical advice and plants 
for crop rejuvenation.
• SDG 3 – Good Health and Well-Being: Providing custom-
ized training on responsible use of agricultural technologies 
and Personal Protective Equipment to promote safe work 
on the farm.
• SDG 4 – Quality Education: Promoting agricultural educa-
tion for farmers and their communities, improving learning 
outcomes for people in vulnerable settings.
• SDG 11 – Sustainable Cities and Communities: Training 
farmer communities on the responsible use of resources 
and the relevance of environmental protection for future 
generations. Intangible cultural heritage is a living element 
of the community’s interaction with nature. Such interac-
tion should aim to use resources more sustainably, making 
agroecosystems more resilient.
• SDG 17 – Partnerships for the Goals: BASF works closely 
with UNESCO and partners in the coffee value chain to 
ensure agricultural methods that respect the community’s 
cultural identity and to facilitate farmers’ access to fair 
markets.

Photo Credits: BASF Agricultural Solutions

https://agriculture.basf.com/global/en/sustainable-agriculture/partnerships/farming-stories/mexico.html
https://agriculture.basf.com/global/en/sustainable-agriculture/partnerships/farming-stories/mexico.html
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AT A GLANCE

Objective: 
Improve sustainable productivity growth and expand 
market access in four horticulture value chains: red chili, 
tomato, dates, and banana. 

Lead countries/organizations: 
U.S. Department of Agriculture and Winrock International

Place:
Punjab and Sindh provinces of Pakistan

BACKGROUND AND OBJECTIVES

Agriculture is the largest sector of Pakistan’s economy, 
accounting for 24% of GDP, and together with agro-based 
products, accounts for 80% of the country’s total export 
earnings. Half of the country’s labor force is engaged in this 
sector. Horticulture is a vital sub-sector of agriculture. Paki-
stan is the fourth largest producer of dates and red chili in 
the world. Despite their economic potential, both crops face 
challenges due to climate change and other stressors.

Climate change is a persistent threat to horticultural pro-
duction in Pakistan – flooding and drought affect crop yields 
and quality, which in turn impacts the incomes of farmers 
and businesses. In 2022, extreme temperatures followed 
by unprecedented monsoon rains inflicted major damage 
to crops and agricultural infrastructure across Sindh, a 
southeastern region of Pakistan. Climate change impacts 
are further compounded by challenges related to standards 
compliance, farm management, storage, and marketing. As 
a result, 25% to 40% of horticultural crops grown in Paki-
stan are lost due to mishandling, spoilage, or pest infes-
tation. Smallholder farmers, particularly women, are most 
severely affected by post-harvest losses due to lack of 
resources, lack of access to credit, and poor extension ser-
vices. Women farmers often do not have control of resourc-
es and farm-level decision-making. Additionally, losses due 
to weather, market inefficiencies, or infrastructure failure 
directly impact smallholder incomes. 

The project has two strategic objectives:

Strategic Objective I: Increased agricultural productivity by 
building capacity of producers to improve productivity and 

ACTIONS

The Pakistan Agriculture Development (PAD) project is an 
ongoing multi-year program (September 2016 to March 
2024) implemented by Winrock International and funded 
by the Food for Progress Program of the United States De-
partment of Agriculture (USDA). PAD focuses on the stra-
tegic value chain development of four horticulture crops, 
including dates, banana, tomato, and red chili in 12 priority 
districts of the Sindh and Punjab provinces of Pakistan.

To improve agricultural productivity and product quality, the 
project partners with the private sector to provide farmers 
with training and services that encourage the adoption of 
improved agricultural production and post-harvest technol-
ogies and practices. Trainings take place on demonstration 
sites where farmers are invited during critical stages of 
the production cycle to observe firsthand the outcomes of 
improved practices on yields and quality. Technologies in-
clude chili drying on raised platforms, soil nutrition manage-
ment based on soil analysis for tomato, and solar drying for 
dates, to name a few.

PAD also works to expand farmer access to financial ser-
vices, grants, and improved market information, as well as 
activities that facilitate access to new markets for farmers 
and firms. PAD actively tests and promotes the adoption of 
Good Agricultural Practices (GAP) and new technologies 
through market channels. The project follows a private 
sector-led training model, similar to farmer field school, in 
which partners market their products and services while 
imparting embedded information, training, and services to 
farmers. Training partners identify host farmers and estab-
lish demonstration plots via a cost-share model (i.e. 50% 
PAD, 25% partner, 25% host farmer). This reduces the risk 
for host farmers and motivates them to innovate. 

profitability; training producers in improved production tech-
niques, including post-harvest handling, marketing, sanitary 
and phytosanitary practices; and providing grants and loans 
for equipment and agriculture inputs.

Strategic Objective II: Expanded trade of agricultural 
products through the development of both domestic and 
export market linkages; facilitation of trade relationships 
and research of export opportunities; promotion of a coor-
dinated and strategic approach to building market share 
by associations and promotion of food safety issues and 
requirements.

PAKISTAN AGRICULTURAL DEVELOPMENT: 
IMPROVING SUSTAINABLE AGRICULTURAL 
PRODUCTION AND EXPANDING ACCESS TO  
HORTICULTURAL MARKETS
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RESULTS

SUCCESSES AND LESSONS LEARNED

Website(s):
www.winrock.org/project/PAD

As of September 2022, PAD had reached approximately 
41,321 direct beneficiaries including: 37,226 producers/
workers (34,444 male, 2,782 female), 79 agro-dealers 
and suppliers, and 115 traders. PAD has trained a total of 
34,172 individuals on production techniques and post-har-
vest methods (with a project goal of about 49,107 trained). 
PAD targets small and medium-sized farmers who con-
stitute the largest group of agricultural producers in the 
project areas.

Due to the adoption of GAP and new technologies, ba-
nana farmers are producing one kg extra weight per bunch 
and have increased prices of PKR 1.25-3.75 per kg (PKR 
1,250-3,750 per MT). Chili and tomato farmers who partic-
ipated in training on nursery raising reported an average 
cost savings of PKR 35,000 and PKR 22,000 per acre, re-
spectively. Sixty-seven percent of chili farmers also report-
ed that their yields of dry chili doubled from 2 to 4 MT per 
acre in some cases, while half of tomato farmers reported 
yield increases from 2.4 MT to 4 MT per acre.

 Social: Through an inclusive approach, the project 
is building the capacity of smallholders and women, thereby 
helping to support economic development of historically 
marginalized groups. Smallholder farmers in Pakistan are 
generally overshadowed by larger and more influential 
growers operating in clusters. These growers capture most 
of the benefits from development projects implemented 
by NGOs. PAD, in line with its selection criteria, promotes 
the selection of smallholder farmers by putting a cap on 
landholding. This ensures inclusivity and equal distribution 
of benefits of the project interventions among diverse mem-
bers of the farming community. By working with these

The project has demonstrated that the private sector-led 
approach to training and service provision can accelerate 
the uptake of GAP and increase the resilience of farmers 
and firms to climate change.

One important lesson learned from PAD’s mid-term review 
pertained to the constraints posed by input costs for GAP 
uptake and educational barriers. For instance, many date 
farmers said that despite appreciating the harvest and 
post-harvest methods taught in the training, they were not 
able to apply the techniques due to difficulty in organizing 
human, financial, and logistical resources during the very 
short harvest season. Moreover, availability and cost of 
inputs such as harvesting ladders and baskets as well as 
trained labor were also cited as a hurdle by date farmers. 
Many farmers expressed the need for input grants or other 
resources.

Programs that complement training with resources and 
advisory support, such as the drip irrigation systems, plug 
trays, and storage bags supplied through the private sector 
under the PAD project, will likely have larger impacts than 
training alone in many cases.

Additionally, a series of training sessions for farmers focus 
on real-time practical demonstrations of good agricultur-
al practices that showcase results. Visiting farmers get a 
first-hand account of how impactful the techniques are and 
learn how they can replicate these on their farms in the fol-
lowing season. This model also promotes market linkages 
between the farmers and agri-input suppliers and buyers. 
As a result, private sector businesses expand while assur-
ing farmer access to high quality inputs and services.

The project uses WhatsApp to regularly update PAD trained 
farmers on important news and new techniques and tools. 
The team also shares various refresher contents from the 
training in advance of the crop season so that farmers are 
reminded about the recommendations provided to them on 
the training days. Through this forum, testimonials of past 
farmers who had significant success can also be shared.

In 2020, to address concerns related to climate change 
and the environmental impacts of agricultural production on 
water use, the project partnered with a private firm to install 
38 high efficiency drip irrigation systems on red chili farms 
in Sindh and 10 in Punjab.

farmers to scale, PAD can also motivate the private sector 
to develop and pilot specific technologies and services 
that cater to their needs. This is important for opening new 
market segments. 

 Environmental: The high efficiency irrigation 
systems, combined with GAP, resulted in a 51% savings 
in water costs, a 53% savings in nutrient costs, and a 37% 
savings in pest management costs. The use of drip irriga-
tion addresses critical water scarcity issues while maintain-
ing profitable returns for producers. The project is currently 
on track to meet its target of 35,480 farmers applying 
improved farming practices over 136,000 hectares.

 Economic: So far, 37,000 beneficiaries of the 
project have reported more than $792.2 million in combined 
sales of chili, tomato, dates, and bananas, leading to im-
proved incomes for many small and medium farmers in the 
target areas. The project is on track to meet its projected 
result of $3,165,000 of new private sector investment in the 
agricultural sector.
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AT A GLANCE

Objective: 
To develop models for sustainable supply chains that 
create markets for crops farmers can grow between 
seasons.

Lead countries/organizations: 
The University of Minnesota, Foundation for Food and 
Agriculture Research 

Place:
Minnesota and regionally, with pilot supply chain projects 
underway in Minnesota, Kansas, Wisconsin, and Mon-
tana

BACKGROUND AND OBJECTIVES

Summer crops such as wheat, rice, and corn can be profit-
able for farmers, but post-harvest farmland is unproductive 
for several months during the off-season. This unproductive 
farmland can accumulate a variety of water-related chal-
lenges, including soil nutrient loss, erosion, and precipi-
tation runoff. However, continuous living cover crops can 
prevent these challenges.

While popular cover crops can be used as food or as inputs 
in other products, there are currently no large markets for 
them. The Foundation for Food & Agriculture Research 
(FFAR) is funding research to increase the use of cover 
crops – and reap the environmental benefits – by creating a 
sustainable market with consistent buyers for these crops.

Planting continuous living cover crops, such as interme-
diate wheatgrass, winter camelina, pennycress, winter 
barley, and hybrid hazelnut, has numerous environmental 
benefits. These perennials, which do not require replanting, 
and winter-hardy annual crops, decrease fertilizer runoff to 
surface and groundwater and increase farmland’s ability to 
absorb and hold rainfall. Croplands that better retain water 
can reduce soil erosion and prevent downstream flooding 
of cities and infrastructure. However, farmers are often hes-
itant to plant these crops because most are not widely used 
commercially, making farming and supply chain logistics 
risky or cost prohibitive.

Most importantly, sustainable supply chains link on-farm 
crop production to end-use markets in economically, envi-
ronmentally, and socially beneficial ways.

ACTIONS

FFAR awarded a $1.9 million grant to the University of 
Minnesota to develop models for sustainable supply chains 
that create markets for crops that farmers can grow be-
tween seasons.

University of Minnesota researchers are working with 
cross-sector partners to develop and scale sustainable 
supply chains for continuous living cover crops. Research-
ers are conducting six regional pilot projects to determine 
appropriate crops for various sites and growing conditions. 
This research involves examining potential markets, water 
management needs, and other environmental and social 
benefits of perennials and cover crops. The multi-level 
strategy will lead to a larger supply-and-demand system for 
a wider adoption of cover crops.

The project involves interviews and focus groups between 
growers, end-user companies, and other stakeholders ad-
dressing water management and environmental concerns. 
The planning process identified how to integrate production 
with post-product supply chain infrastructure and how to 
connect farmers with private-sector firms interested in pur-
chasing continuous living cover crops for commercial use.

The project builds upon a previously awarded FFAR grant 
to the University of Minnesota in 2020 aimed at acceler-
ating the development of intermediate wheatgrass, trade-
marked as Kernza® by The Land Institute. A perennial 
plant, Kernza® is a nutritious grain commercially used 
in some small niche market health foods and products 
such as bread, cookies, and beer. However, challenges 
surrounding this crop, including its production cost and 
decreased yield over time, prevent widespread adoption. 
University of Minnesota researchers are developing tech-
niques to speed breed high-yield and disease-resistant 
varieties of Kernza® to replace some of the annual grains, 
while bringing added environmental benefits to growers.

PERENNIAL COVER CROPS: 
ENHANCING PRODUCTIVITY & 
SUSTAINABILITY 



25

RESULTS SUCCESSES AND LESSONS LEARNED

Website(s):
https://forevergreen.umn.edu/

Robust supply chains that link supply to demand are key 
to farmer adoption of continuous living cover crops and to 
realizing the social, environmental, and economic benefits 
that these crops offer. 

These benefits include:

 Social: The results of this research provide a path 
for Kernza® and other perennials to become resilient, inex-
pensive crops that meet the needs of growing populations 
– and still provide some of the same nutritional benefits 
as other annual grains. The research has focused on two 
aspects, one, building a sustainable supply chain develop-
ment and scaling system that uses emerging “best practice” 
principles for collaborative groups, and, two, developing 
a Learning and Experimentation Network (LEN) of actors 
working on the ground. In each pilot project location, a clus-
ter of growers are provided financial assistance for piloting 
Kernza® production. The Economic and Environmental 
Clusters of Opportunity system, which was originated by 
the project, is designed to incentivize Kernza® production 
by coupling model-based environmental benefit payments 
and outcomes-based risk management payments. This 
combination of payments recognizes both the value to the 
public in reducing negative externalities that private mar-
kets tend to overlook or under-value and the risk of bringing 
novel crops into farm operations, offering a safety net to 
growers. Other initiatives include a novel production coop-
erative (the Perennial Promise Growers Cooperative), a 
new “steward ownership” structure to hold crop intellectual 
property for public good through the Kernza® Stewardship 
Alliance, and a new public funding program in Minnesota 
that provides seed capital for start-up supply-chain enter-
prises.  

 Environmental: The proposed structure for the 
sustainable supply chain development and scaling system 
is replicable and designed to advance scaling of new crops 
that offer a market-driven pathway to enhancing water 
resources. The research team expects improved varieties 
to yield more while withstanding environmental variables, 
thereby improving upon its current footprint as an important 
perennial cover crop. 

 Economic: Research will provide growers the data 
that shows the financial benefits of cover crops. The Kern-
za® project, for example, seeks to improve agronomic traits 
of Kernza to increase the profitability of this cover crop for 
growers by making its yield competitive with the currently 
grown grain crops. This project will better define supply 
chain opportunities, including examining potential markets 
for growers of environmentally important cover crops.

The greatest successes so far are an improved under-
standing of trait genetics followed by population develop-
ment, made possible by application of breeding tools such 
as refined genome assembly, genomic prediction, and gene 
discovery. Routine application of high-throughput sequenc-
ing technology in genotyping the breeding population has 
allowed for discovery of abundant genomic markers, which 
are used in numerous applications, including the creation of 
future Kernza® varieties. 

Additionally, this research has also developed a cross-scale 
network that can build and scale up new supply chains 
that link on-farm production and end-use markets for novel 
crops. Creating market incentives to produce continuous 
living cover crops may increase farmer incentive to pro-
duce more of these environmentally beneficial crops, and 
ultimately improve water resource management.  

This research has brought together  broad cross-sector 
coalitions to advance climate-smart commodities. Through 
this investment, the agriculture sector is better positioned to 
mitigate and adapt to climate change. 

Broader impacts have included a successful policy initia-
tive in Minnesota by the project’s sustainable supply chain 
development and scaling network, in which bipartisan 
legislative support was obtained for a pilot “CLC Value 
Chain Development Fund,” initially funded by the State at 
$400,000 per year. This fund focuses on grants to organi-
zations in Minnesota to develop enterprises, supply chains, 
and markets for continuous living cover crops in the early 
stage of commercial development.

In addition, project personnel participated in two recent 
proposals to the USDA’s Partnerships for Climate-Smart 
Commodities funding program, with total budgets exceed-
ing $70 million between the two projects. The concept 
for scaling supply chains for emerging crops that were 
advanced in this project’s first year were integral to both 
project proposals.
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AT A GLANCE

Objective: 
Strengthen production of high-value vegetables through 
protected cropping systems.

Lead countries/organizations: 
Australian Centre for International Agricultural Research, 
CQUniversity Australia, Pacific Community

Place:
Fiji, Samoa, Tonga, Australia

BACKGROUND AND OBJECTIVES

Vegetable crop production in the Pacific Island countries of 
Fiji, Samoa, and Tonga is largely conducted by smallhold-
ers who are only able to produce crops for part of the year 
due to high precipitation damage in the wet season and 
lack of water in the dry season. Off-season vegetable avail-
ability is low and prices are high as the production shortfall 
is supplied by imports. This restricts population access to 
fresh vegetables, which are needed to maintain healthy 
diets, and limits farmers’ capacity to engage high-value 
markets, such as tourist resorts, which require a year-round 
supply of quality produce.

Low-cost protective cropping structures (rain shelters such 
as walk-in tunnels and small greenhouses) can effectively 
and economically overcome many off-season vegetable 
production challenges. The Australian Centre for Interna-
tional Agricultural Research, CQUniversity Australia, and 
Pacific Community partnered together to assess a range of 
protected cropping technologies suitable for smallholders. 
Structure designs and materials as well as crop agronom-
ic practices and business and marketing strategies for 
specific crops, environmental constraints, farming systems 
scenarios, and target markets were evaluated.

ACTIONS

A survey of existing structures found that many were not 
in use. The structure itself is only one part of the protected 
cropping system, and often the other components (e.g. 
agronomy and marketing strategies) are not considered in 
enough detail by farmers entering protected cropping. This 
was particularly evident where previous aid programs had 
donated structures to farmers.

An analogy, based on the stability of the culturally signifi-
cant kava bowl used in Pacific Island countries, was used 
to promote a protected cropping training program. The four 
legs holding up the bowl represent the physical infrastruc-
ture (the greenhouse design, materials and associated 
equipment used in production), the crop agronomy (man-
agement of the crop, including varietal selection, pruning, 
training, irrigation and fertilizer use), management of pests 
and diseases, and the value chains linking production to 
market. Training in all four areas was delivered to farmers 
adopting protected cropping systems.

Demonstration farms were set up with low-cost, passively 
ventilated structures that could be disassembled in a short 
time, a useful design feature when a cyclone event is pre-
dicted to occur. Data on the production environment, input 
costs, and crop yields were collected.

The potential impact of increased availability of vegetables 
on the diets of smallholder farming families and village 
members was assessed using a household dietary diver-
sity survey. The need for promotion of healthy diets as a 
component of the agricultural production system develop-
ment was essential to reduce the risk of unintended dietary 
changes linked to increasing income from adoption of 
protected cropping.

PROTECTED CROPPING SYSTEMS IN THE 
PACIFIC
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RESULTS SUCCESSES AND LESSONS LEARNED

Website(s):
https://www.aciar.gov.au/project/hort-2014-080

Protected cropping has been successfully introduced as 
a production system suitable for high-value vegetables in 
Pacific Island countries. Farming communities adopting the 
system have benefitted through new income opportunities 
and improved access to fresh produce.

 Social: Households that used protected cropping 
were able to generate increased income from produce 
sales and had access to a higher diversity of vegetables, 
both of which were shown to increase the likelihood of 
having improved dietary diversity. The high prevalence of 
diet-linked noncommunicable diseases in the Pacific Island 
countries underscores the importance of increasing dietary 
diversity, particularly through vegetable consumption.

 Environmental: Inclusion of Integrated Pest Man-
agement (IPM) approaches in protected cropping has al-
lowed increased production compared to field-grown crops, 
and without the need for higher use of chemicals that may 
adversely impact the environment.

 Economic: Crops grown via protected cropping 
out-yielded field-grown crops by 2-3 times and generated a 
higher proportion of quality produce acceptable to high-val-
ue markets. Working together, farmer collectives were able 
to deal directly with resorts to supply them with vegetables 
at prices higher than they would receive in the urban mar-
kets during peak production season. When COVID-19 shut 
down the resort market, the growers successfully pivoted 
to supplying urban markets in the off season and achieved 
sales that encouraged further investment into their protect-
ed cropping activities.

A training program capturing project results has been de-
veloped with agricultural ministry staff in partner countries. 
The information has been compiled into a training manual, 
which is now being used by staff to develop and administer 
their own set of training activities for local farmers. Building 
the local capacity, knowledge, and ownership of the training 
program has developed momentum for future growth in the 
area of protected cropping in the Pacific.

The successes in establishment of sustainable protected 
cropping operations with smallholder farmers was due to 
the participatory approach that ensured farmers, commu-
nities, government ministry staff, and researchers were all 
engaged in guiding project developments.

• Providing local relevance: Use of the kava bowl analogy 
to assist farmers in understanding the importance of all 
aspects of the production system was a valuable strategy, 
creating a point of reference for them to remember key 
areas of information needed to succeed in protected crop-
ping.

• Local farming system integration: Unique social and 
cultural aspects of local production systems needed to be 
understood and respected in development and implementa-
tion of project activities, with new knowledge being inte-
grated into existing practices in a production system that 
worked for the farmers.

• Unintended consequences: Analysis of dietary diversity 
highlighted that while protected cropping has the potential 
to improve the dietary situation in farming communities, ed-
ucation about diet was needed to ensure increasing income 
did not result in a transition to purchasing of processed 
food products with low nutritional value.
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AT A GLANCE

Objective: 
Advance climate-smart crop production for maize and 
rice. 

Lead countries/organizations: 
FAO funding from the German Federal Ministry of Food 
and Agriculture

Place:
Sri Lanka and Zambia

BACKGROUND AND OBJECTIVES

Small family farmers produce a third of the world’s food, 
yet they are the most vulnerable to the effects of climate 
change. Given their vulnerability, smallholder crop produc-
tion can often be unprofitable and environmentally unsus-
tainable.

FAO’s Plant Production and Protection Division – with 
funding from the German Federal Ministry of Food and 
Agriculture – is working to advance climate-smart crop 
production with a focus on maize in subtropical climates of 
Zambia, and rice-based crop systems in tropical climates of 
Sri Lanka. This project aimed to assist small-scale farmers 
in Sri Lanka and Zambia to overcome challenges to the 
adoption of sustainable crop production practices through 
the implementation of Save and Grow practices.

The project identified the following areas as key constraints 
farmers face: (i) inadequate knowledge of sustainable 
agronomy and of its benefits; (ii) inadequate market linkag-
es, limiting the availability of sustainable agronomic inputs 
and mechanization services; and (iii) inadequate market 
linkages for the sale of crop yields. 

The Save and Grow approach, promoted by FAO, is a 
means of intensifying sustainable crop production and 
comprises agronomic practices that leverage ecosystem 
services, resulting in increased crop yields while simultane-
ously preserving financial and natural resources.

ACTIONS

In Sri Lanka, with the adoption of the Save and Grow 
approach, smallholder farmers optimized their water, 
fertilizers, and labor use, ultimately transitioning to a more 
sustainable farming system. In the lowlands, by starting 
field operations at the beginning of the rainy season, farm-
ers capitalized on rain water and didn’t need to use irriga-
tion water. Farmers were trained on using leaf color charts 
and how to assess the actual needs of crops throughout 
the growing season. They were also trained on the use 
of cover crops in the fallow season to diversify production 
and mitigate weeds as well as the use of parachute trays 
– which help transplant plantlets – enabling them to apply 
fertilizer more precisely. This resulted in higher yields and 
less waste. 

In Zambia, an econometric analysis captured the inter-
actions between crop production, the environment, and 
the influence of agricultural policies. The project aimed to 
prioritize policies such as fertilizer subsidies and variet-
ies distribution to target field level solutions, including the 
diversification of crop rotation and use of green manure 
cover crops to increase the income and standard of living of 
smallholder farmers sustainably. In addition to crop rotation 
and cover crop use, farmers were trained on mechanization 
operation for reduced labor and increased yields. 

SAVE AND GROW: CLIMATE RESILIENT 
CROPPING SYSTEMS
SAVE AND GROW: CLIMATE RESILIENT 
CROPPING SYSTEMS
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RESULTS SUCCESSES AND LESSONS LEARNED

Website(s):
https://www.fao.org/in-action/save-grow-climate-smart/en/

https:// www.fao.org/3/cc0767en/cc0767en.pdf

Project impacts on sustainable development include:

 Social: By improving smallholder farmers’ agro-
nomic practices and providing access to inputs, technical 
advice, and credit among services through agri-business 
hubs, these two projects helped farmers improve resilience 
of crop systems to specific climate stressors and reduce 
yield gaps. Improved resilience ultimately leads to in-
creased yields, helping to maintain food security in commu-
nities. 

 Environmental: In Sri Lanka, 20% of the total 
irrigation requirement saved for rice cultivation in the main 
season allowed farmers to use conserved water in the next 
cropping season. This resulted in 15% more land being 
irrigated in the dry season thanks to the water saved in the 
main season.

In addition, fertilizer use was reduced by 27% as a result 
of cover crops, leaf color charts, and parachute trays which 
enabled farmers to apply fertilizer more precisely. Excess 
fertilizers can wash off and pollute the surrounding environ-
ment. 

 
 Economic: In Zambia, there was a 25% increase 
in crop yields thanks to the application of climate-smart 
agronomic practices, such as cover crop planting. Addition-
ally, smallholder farmers who applied mechanical planting 
produced up to 36% higher yields. Higher yields increased 
farmers’ income and standard of living. 

The Save and Grow approach simultaneously addresses 
environmental and economic sustainability, while remaining 
replicable and scalable. The outcomes of these projects 
contributed to the guide co-developed with The World 
Bank, “Decarbonization of Air, Recarbonization of Land-
scapes – Climate-smart Rice.”

An important lesson learned is that a climate-smart crop 
system requires quality seeds, diverse crops, sustainable 
no-till mechanization for soil and water conservation, and 
renewed capacities. Additionally, linking farmers to markets 
creates traction for sustainable agriculture. Sustainably 
intensifying agriculture on existing land and protecting nat-
ural areas preserves biodiversity and cuts emissions from 
land-use change.

Photo Credits: Asanga Ranas-
inghe

https://www.fao.org/in-action/save-grow-climate-smart/en/
https://www.fao.org/3/cc0767en/cc0767en.pdf
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AT A GLANCE

Objective: 
To develop and deploy elite, climate-resilient maize 
hybrids with native genetic resistance to Fall Armyworm 
(FAW) in sub-Saharan Africa as a part of an integrated 
pest management strategy.

Lead countries/organizations: 
CIMMYT and NARES Partner Institutions in Eastern and 
Southern Africa

Place:
Sub-Saharan Africa

BACKGROUND AND OBJECTIVES

The emergence of the fall armyworm (FAW; Spodoptera 
frugiperda) pest in sub-Saharan Africa (SSA) in 2016 has 
caused devastating effects on maize crops and put at risk 
the food security and livelihoods of millions of African small-
holders. FAW has since become an endemic pest in nearly 
all of SSA. Together with challenges such as drought, 
floods, conflicts, and economic crises, the negative effects 
of FAW on smallholder farmers’ livelihoods have exacerbat-
ed the region’s food insecurity.

Host plant resistance to FAW is an important component of 
the integrated pest management (IPM) framework for FAW 
management. However, elite maize varieties with native ge-
netic resistance to FAW are unavailable to farmers in SSA. 
Synthetic pesticides, especially when used without proper 
personal protective equipment, pose a serious threat to 
human health and to the environment, and in the long-term, 
can adversely affect the natural parasites and predators 
of the pest. Elite maize varieties with climate resilience 
and native genetic resistance to FAW will not only reduce 
farmers’ dependence on synthetic pesticides, but will also 
contribute to positive health and economic outcomes for 
smallholder farmers and their families. When used in con-
junction with other IPM tactics, host plant resistance results 
in a sustainable and long-term control of the pest.

The primary objective of the project is to develop and de-
ploy FAW-tolerant and climate-resilient elite maize hybrids 
(based on CIMMYT maize germplasm) in partnership with 
NARES and seed companies in SSA for effective and sus-
tainable control of FAW.

ACTIONS

CIMMYT has:

• Established a FAW Screening Facility (with 16 net-hous-
es) in partnership with Kenya Agriculture and Livestock 
Research Organization (KALRO) at Kiboko, Kenya.
• Optimized FAW larvae mass-rearing and germplasm 
screening protocols for intensive evaluation of maize germ-
plasm under artificial infestation in the net-houses.
• Screened over 10,000 maize germplasm entries from 
CIMMYT’s maize breeding hubs, especially Mexico and 
Kenya.
• Developed extensive on-station and on-farm evaluation 
of promising hybrids for identification of a subset of hybrids 
with native genetic resistance to FAW and other farmer-pre-
ferred traits.
• Published comprehensive IPM-based manuals for FAW 
control in Africa (in 2018) and Asia (in 2021).

SUSTAINABLE CONTROL OF FALL 
ARMYWORM: NATIVE GENETIC 
RESISTANCE IN MAIZE
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RESULTS SUCCESSES AND LESSONS LEARNED

Website(s):
FAW IPM Guide for Africa: https://repository.cimmyt.org/
handle/10883/19204?show=full

Prasanna BM et al. (2022) Host plant resistance for Fall 
Armyworm management in maize: relevance, status and 
prospects in Africa and Asia. Theoretical and Applied Ge-
netics: https://doi.org/10.1007/s00122-022-04073-4

https://www.cimmyt.org/tag/fall-armyworm/

• Identification of inbred lines and hybrids with native 
genetic resistance to FAW after intensive screening under 
artificial infestation at the FAW Screening Facility in Kiboko, 
Kenya.

• Dissemination of a set of 10 elite CIMMYT Maize Lines 
(CMLs) with native genetic resistance to 92 institutions in 
34 countries globally (Prasanna et al., 2022).

• Announcement by CIMMYT (in December 2020) of a set 
of three FAW-tolerant elite maize hybrids for uptake by part-
ners in SSA.

• Licensing of the FAW-tolerant maize hybrids to NARES 
institutions in 13 countries across SSA.

• National Performance Trials (NPTs) initiated in 12 target 
countries in SSA in 2021.

• Thus far, South Sudan, Zambia, Kenya, and Malawi have 
released the three FAW-tolerant maize hybrids. Eight other 
countries in SSA (including Angola, Cameroon, Ethiopia, 
Ghana, Rwanda, Somalia, Uganda, and Zimbabwe) are in 
pipeline to release the FAW-tolerant hybrids in 2023.

Additional project impacts on sustainable development 
include:

 Social: Climate-resilient maize varieties, with 
native genetic resistance to FAW, have the potential to im-
prove food and nutritional security of resource-constrained 
farm households globally.

 Environmental: FAW-tolerant maize hybrids can 
significantly contribute to environmental health by reducing 
application of synthetic pesticides in Africa by at least 20%. 
Studies showed that some farmers were applying, on aver-
age, as many as 6.4 pesticide applications per crop season 
for FAW control.  Intensive use of pesticides, especially 
highly toxic pesticides, can have undesired environmental 
impacts, including loss of biodiversity of natural enemies of 
pests.

 Economic: According to a recent study, a Kenyan 
farmer spends on average $70.68/ha for pesticides and 
$28.69/ha for labor to control FAW up to harvest, excluding 
personal protective equipment. Such costs are beyond the 
reach of many resource-constrained smallholders in Africa. 
Climate-resilient maize varieties, with genetic resistance 
to FAW, could significantly reduce farmer input and labor 
costs, in addition to increasing income from improved 
yields.

Establishment and operationalization of a state-of- the-art 
FAW screening facility in Africa, which enables breeding 
and deploying elite maize varieties with native genetic re-
sistance to FAW, was a major success of this program. De-
velopment, evaluation, and identification of first-generation 
FAW-tolerant maize hybrids (along with farmer-preferred 
traits) within a short timeframe was also an important suc-
cess. The NPTs ongoing in 13 countries across Africa for 
release of FAW-tolerant maize hybrids will continue to have 
implications on the sensitization of partners on the need to 
adopt host plant resistance as a part of the IPM strategy for 
sustainable control of FAW.

In addition to these successes, there is a need for greater 
sensitization of policymakers for accelerating the NPT pro-
cess for release of FAW-tolerant maize varieties that are in 
strong demand in several countries across Africa.

Anticipating delays in the NPT process, we should have 
mobilized resources for early generation seed scale-up 
(especially breeder’s and basic seed) for rapid production 
and deployment of commercial/certified seed to the farming 
communities.

Photo Credits: B.M. Prasanna 
(CIMMYT)

FAW-tolerant CIMMYT 
hybrid maize

FAW-susceptible maize

https://repository.cimmyt.org/handle/10883/19204?show=full
https://repository.cimmyt.org/handle/10883/19204?show=full
https://doi.org/10.1007/s00122-022-04073-4
https://www.cimmyt.org/tag/fall-armyworm/
https://www.cimmyt.org/news/announcing-cimmyt-derived-fall-armyworm-tolerant-elite-maize-hybrids-for-eastern-and-southern-africa/
https://www.cimmyt.org/news/announcing-cimmyt-derived-fall-armyworm-tolerant-elite-maize-hybrids-for-eastern-and-southern-africa/
https://www.cimmyt.org/news/announcing-cimmyt- derived-fall-armyworm-tolerant-elite-maize-hybrids-for- eastern-and-southern-africa/
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AT A GLANCE

Objective: 
To increase food availability and access for 15,500 small-
holder farmers (60% women) in Mozambique.

Lead countries/organizations: 
IFDC, United Purpose, AKSM, and the African Fertilizer 
and Agribusiness Partnership (AFAP)

Place:
Manica and Sofala Provinces, Mozambique

BACKGROUND AND OBJECTIVES

The Transfer Efficient Agricultural Technologies through 
Market Systems (TEAMS) program (2021-2022) is a con-
tinuation of the Food Security Through Climate Adaptation 
and Resilience (FAR-Sofala) program. In partnership with 
the Mozambican government, the program is implemented 
by a consortium of four organizations: IFDC (lead orga-
nization), African Fertilizer and Agribusiness Partnership 
(AFAP), United Purpose, and Associação Kwaedza Simu-
kai Manica (AKSM).

TEAMS aims to increase availability and access to food for 
15,500 smallholder farmers (60% women) in three districts 
of Sofala Province (Nhamatanda, Buzi, and Chibabava) 
and four districts of Manica Province (Macate, Vanduzi, 
Sussundenga, and Manica).

The program is organized under three results areas for 
strategic interventions: (1) Scaling Improved Smallholder 
Productivity, (2) Scaling Agro-Dealer Networks for Input/
Output Market Development, and (3) Scaling Proven Tech-
nologies.

ACTIONS

TEAMS uses an inclusive market systems approach to 
engage in facilitative partnerships with market actors that 
enhance smallholder linkages with input and output mar-
kets, improve access to services and information that can 
improve farm productivity, and increase access to diversi-
fied sources of income and nutritious foods. The TEAMS 
program addresses resilience to shocks brought on by 
climate change, conflict, as well as the COVID-19 pandem-
ic, as these factors will have potentially long-lasting and 
adverse effects on the agriculture sector and household 
food security, particularly for women farmers.

As factors like the COVID-19 pandemic evolved, TEAMS 
adapted its interventions to their context. Using a series of 
risk analysis assessments, TEAMS was able to address 
challenges by introducing practices that safeguard pro-
duce’s quality post-harvest, allow more farmers to receive 
training on climate-smart agriculture, and prepare for future 
shocks by introducing Information and Communications 
Technologies for Agriculture (ICT4Ag) solutions to local 
agribusinesses and extension services.

TEAMS expands program-supported linkages by connect-
ing market actors (farmers, agro-dealers, input suppliers, 
agricultural service providers, and local buyers) to develop 
a continuous agribusiness supply network for essential 
cost-effective inputs and extension services, ultimately 
scaling farmer adoption of productivity-enhancing technol-
ogies—practices through on-farm technology transfer units 
organized under public and private sector partnerships—lo-
cal incomes, and food security. 

TEAMS also conducts activities for integrating ICT4Ag in 
agribusiness and extension services that will make inter-
ventions more adaptive within the context of the ongoing 
COVID-19 pandemic and adverse climate events. These 
activities include radio messaging, SMS messaging to give 
program farmers awareness of key agronomic aspects 
according to cropping stage, and soil moisture sensors to 
analyze the need for irrigation in vegetable production.

Mozambique has faced several calamities in the recent 
past, including drought. The TEAMS program implements 
interventions to create and improve access to climate-smart 
agricultural inputs and increase resilience to shocks by 
intensifying vegetable production through the promotion of 
crop diversification and cost-effective, environmentally 

TRANSFER EFFICIENT AGRICULTURAL 
TECHNOLOGIES THROUGH MARKET 
SYSTEMS (TEAMS) PROGRAM 
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RESULTS

SUCCESSES AND LESSONS LEARNED

Website(s):
ifdc.org

In their own words: Meet some of the women playing a suc-
cessful role in Mozambique’s Agriculture Value Chain.

Project impacts on sustainable development include:

 Social: The TEAMS program is implemented in 
districts where former RENAMO combatants have become 
farmers, as part of the Disarmament Demobilization and 
Reintegration process. TEAMS collaborated with the Peace 
Process Secretariat (PPS) to train demobilized guerrillas 
in CSA and business skills as part of social reintegration. A 
total of 623 (74 women) ex-combatants were integrated into 
program-assisted farmer groups.

 Environmental: 17,321 farmers (61% women) 
benefitted from improved access to climate-smart agricul-
tural inputs, and cost-effective, environmentally friendly 
irrigation systems, which increase resilience to climate 
shocks by intensifying vegetable production. Farmers using 
flood-tolerant varieties of rice managed successful harvests 
despite Cyclone Eloise, which made landfall in January 
2020.

 Economic: 10,112 producers (57% women) dou-
bled crop productivity through the adoption of climate-smart 
agricultural practices and inputs, increasing their income 
from USD $0.38 to $1.10 per day.

In addition, 10,827 farmers (59% women) from associations 
were trained in post-harvest handling, storage, aggregation, 
collective marketing, and other skills to minimize post-har-
vest losses and adequately bulk and store their produce. 
As a result, farmers were able to command higher market 
prices for their produce.

The CSA practices and technologies promoted by TEAMS 
effectively increased farmers’ resilience and their abil-
ity to respond to climate changes. Improved access to 
climate-smart agricultural inputs and practices for food 
production and conservation has helped 58% (10,112) of 
the assisted farmers to improve income and food security 
and become more resilient to climate threats. In addition, 
crop diversification, achieved by intensifying horticulture 
production through water harvesting, conservation, and en-
vironmentally friendly irrigation solutions, allowed farmers 
to produce outside the rainy season.

Farmers reduced losses by 50% through the combined use 
of crop varieties tolerant to extreme weather conditions, 
pests, and diseases, improved spraying services, and 
improved post-harvest technologies. These reduced losses 
improved the availability of products for household con-
sumption and sale for 75% (11,558) of program-assisted 
farmers.

5,318 women with access to post-harvest technologies 
promoted by the program reduced time and effort by 85% 
for threshing cereals and beans.

Sustainable, productive, food-secure communities require a 
functioning, inclusive market system that provides farm-
ers with the appropriate knowledge, skills, inputs, market 
access, and financial services to make informed decisions 
and successfully manage production in the face of climate 
and other shocks.

Photo Credits: IFDC

friendly irrigation systems. The program strengthens local 
market systems and helps farmers improve their resilience, 
productivity, and production using climate-smart agriculture 
(CSA). Farmers are also trained on spraying, post-harvest 
handling, storage, aggregation, collective marketing, and 
other skills to minimize post-harvest losses and adequately 
bulk and store their produce. These actions, in turn, ad-
dress the food security gap experienced by much of the 
population due to unpredictable climatic changes.

http://ifdc.org
https://ifdc.org/2022/03/03/women-playing-a-successful-role-in-mozambiques-agriculture-value-chain/
https://ifdc.org/2022/03/03/women-playing-a-successful-role-in-mozambiques-agriculture-value-chain/


34

AT A GLANCE

Objective: 
Provide quantifiable, verifiable goals and measurement 
in six key sustainability metrics as well as article-level 
supply chain transparency. Set a new standard in more 
sustainable cotton production.

Lead countries/organizations: 
National Cotton Council, U.S. Cotton Trust Protocol

Place:
United States

BACKGROUND AND OBJECTIVES

The U.S. Cotton Trust Protocol is a voluntary, farm-level 
science-based program that is setting a new standard in 
more sustainably grown cotton, ensuring it contributes to 
the protection and preservation of the planet by using the 
most sustainable and responsible techniques. 

With increased scrutiny on sustainability, the program pro-
vides access to more sustainably grown cotton for brands 
and retailers, and science based, data-led assurances that 
consumers can have confidence in — something that has 
been lacking in the industry to date.  

The U.S. Cotton Trust Protocol sets out to, first, highlight 
and document the hard work and commitment of many U.S. 
cotton growers to the highest environmental and labor stan-
dards, and, second, to provide brands and retailers with a 
sustainably sourced and traceable cotton fiber. Brands and 
retailers are under increasing pressure from consumers 
and legal regulations to source only sustainable products 
and the U.S. Cotton Trust Protocol is able to fulfill that 
requirement with measurable, quantifiable, and verifiable 
data.

Combining verified cotton growing data with blockchain- 
enabled supply chain transparency delivers the assurance 
that brands and retailers need to evidence their responsible 
sourcing practices and demonstrate progress toward envi-
ronmental targets.

ACTIONS

The program was built on a foundation of science-based 
data capture, aggregation, and reporting that drives con-
tinuous improvement across six key sustainability metrics: 
GHG Emissions, Irrigated Water Use, Soil Conservation, 
Energy Use, Soil Carbon, and Land Use Efficiency. The 
U.S. Cotton Trust Protocol integrates these sustainabil-
ity metrics from Field to Market’s Fieldprint® Platform, 
enabling enrolled growers to measure the environmental 
impacts of their operation and identify opportunities for 
continuous improvement, while empowering brands and 
retailers to report on aggregate sustainability data, which is 
verified by Control Union Certification.

Participating U.S. cotton farmers complete a self-assess-
ment questionnaire that captures practices they have ad-
opted on their farms, submit field level agronomic produc-
tion data into Field to Market’s Fieldprint® Calculator, and 
commit to continuous improvement on their farms.  After 
enrollment is complete, each grower receives a scorecard 
of their performance (based on the information provided in 
the Fieldprint® Calculator) and can compare their farm to 
regional and national benchmarks. The grower is also pro-
vided a report that highlights practices that they could adopt 
to improve sustainability outcomes on their farm. 

After harvest, bales from participating U.S. cotton farmers 
are uploaded into the Protocol Consumption Management 
Solution (PCMS), where blockchain and other digital tech-
nologies within all stages of manufacturing create a digital 
chain of custody that provides brands and retailers visibility 
across their supply chain. Brands and retailers request 
Protocol Cotton Consumption Units (PCCUs) based on the 
total volume of eligible cotton tracked through the system 
and are able to make claims based on data-backed, veri-
fied PCCUs linked to their consumption of eligible cotton.

U.S. COTTON TRUST PROTOCOL
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RESULTS SUCCESSES AND LESSONS LEARNED

Website(s):
TrustUSCotton.org

Project impacts on sustainable development include:
 
 Social: In 2021-22, all U.S. Cotton Trust Protocol 
growers complied with the required practices in farm safety 
and worker well-being. These practices include the safe 
handling of pesticides and other farm products, regular 
employee training, fair wages, and no forced labor.  Any 
grower who does not comply with these requirements is 
denied membership.
 
 Environmental: In 2021-22, the U.S. Cotton Trust 
Protocol data set included farming practices for 624 grower 
members on more than 1.1 million cotton acres, producing 
over 1.6 million bales. The data set shows improvement 
in each of the six-sustainability metrics measured by the 
program.

2021-22 Trust Protocol growers increased land and water 
use efficiency on their farms by 13% and 14%, respec-
tively, compared to the established 2015 baseline. Green-
house gas emissions and energy use was reduced by 
2021-22 Trust Protocol growers by 21% and 25%, respec-
tively, compared to the 2015 baseline.  2021-22 Trust Pro-
tocol growers also observed a 78% reduction in soil loss 
compared to the 2015 baseline. Seventy percent of Trust 
Protocol growers saw a positive soil conditioning index, 
which is a direct representation of practices that improve 
soil organic matter.

A cohort group of growers that participated in the U.S. 
Cotton Trust Protocol in both 2020-21 and 2021-22 was 
identified and used to track continuous improvement. In 
2021-22, this group produced more fiber with the same 
land and water usage, used less energy, decreased GHG 
emissions and soil loss, and increased soil carbon com-
pared to the 2020-21 production year.

 Economic: Completed grower enrollment in the 
Trust Protocol paves the way for a redistribution of pro-
gram revenue.  Membership fees paid by supply chain 
members will cover administrative costs with the goal of 
providing financial support back to Trust Protocol growers.

The 2021-22 year was focused on foundational growth 
and making innovative decisions. To continue the learning 
process, we held regular industry meetings and events, 
learning sessions, and farm tours. These conversations 
reaffirmed our commitment to more sustainable cotton pro-
duction and increased supply chain transparency. We also 
continue to lay the groundwork to be further recognized as a 
sustainable cotton sourcing option that brands and retailers 
can use to fulfill their sustainability commitments. As a re-
sult, the Trust Protocol was accepted as an ISEAL Commu-
nity Member, approved as a standard for sustainable cotton 
by German Federal Government Initiative Siegelklarheit, 
and recognized and published in the standard mapping pro-
cess by the International Trade Centre. These announce-
ments are important for the U.S. cotton industry because 
they provide brands and retailers guidance on the standards 
and programs they can rely on to source sustainable cotton. 
There is a growing expectation of brands and retailers to 
not only provide goods that have highly transparent supply 
chains and a robust sustainability profile, but to provide the 
evidence of this, too. 

We saw the supply chain positively respond as we doubled 
the number of acres enrolled in the program, increased 
mill and manufacturer membership by more than 50%, and 
successfully completed pilots in our PCMS with nine brands 
and retailers and nearly 150 mills tracking purchase orders 
as well as individual units. 

Finally, our commitment to innovation, transparency, and 
providing measurable, verifiable data will remain at the 
forefront of our efforts. The Trust Protocol’s collaborative 
journey will continue as we work to increase grower partic-
ipation in the program by providing resources to assist with 
enrollment and become better educated on sustainability 
practices. This includes helping the grower with question-
naires on their processes and a team of scientists who can 
examine their individual farm-level data and answer inqui-
ries. We are also creating custom crop rotation templates 
and streamlining the identification of field borders through 
software enhancements. Additionally, we will provide better 
access to the ecosystem of people that growers rely upon, 
including crop consultants and extension experts, who can 
provide further guidance and resources on sustainability 
practices.

We know that the environmental benefits of continuous 
improvement practices such as biodiversity and regenera-
tive agriculture help U.S. cotton growers and their partners 
meet consumer demand for more sustainably grown and 
produced products. These practices also allow growers to 
be more efficient with their resources and how they manage 
their own farming operation.

The U.S. cotton industry is determined to deliver sustainabil-
ity progress currently laid out in the 2025 National Goals for 
Continuous Improvement, and the Trust Protocol aims to be 
a vital driving force in this journey.

http://TrustUSCotton.org
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LIVESTOCK, 
DAIRY, AND 
AQUACULTURE
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AT A GLANCE

Objective: 
Provide an environmentally beneficial alternative to ap-
plying nitrogen-rich fertilizers for improving grass pas-
tures for cattle grazing while maintaining or enhancing 
steer productivity.

Lead countries/organizations: 
U.S. Department of Agriculture, Utah State University

Place:
Utah and Idaho, United States

BACKGROUND AND OBJECTIVES

Beef cattle production is one of the dominant agriculture 
sectors in the United States, and most of the 30 million beef 
cows spend at least part of each year grazing pastureland. 
For decades, ranchers have enhanced the forage value 
of pastures by applying nitrogen-rich fertilizers to increase 
pasture productivity and cattle weight gain. However, the 
environmental consequences of applying high levels of 
nitrogen, which can runoff pastures into waterways, is now 
a major environmental concern.

Reduced public grazing, increasing feed costs, and new 
grazing-associated environmental regulation all threaten 
the future sustainability of the beef cattle industry in its 
current configuration. Improving grazing systems so that 
the level of productivity is at least maintained, while main-
taining environmentally sustainable systems, is critical for 
the survival of the beef cattle industry.

The rising costs of nitrogen fertilizer coupled with the poten-
tially negative environmental effects of applying fertilizer 
to pastures is especially problematic given that nitrogen is 
often the limiting factor to increased forage, especially in 
the highly productive, irrigated pastures of the western U.S. 
To support beef producers in facing this challenge, the ob-
jective of this project is to develop alternatives to applying 
nitrogen-rich fertilizers while also placing an increased em-
phasis on environmental stewardship. One possible answer 
to both concerns is to integrate alfalfa and other legumes 
into highly productive, irrigated pastures. These legumes fix 
nitrogen into the soil, working as replacement for applying 
chemical nitrogen.

The overall objective of this project was to evaluate the 

ACTIONS

Scientists from the U.S. Department of Agriculture’s 
(USDA) Agricultural Research Service (ARS) in Logan, UT, 
and Utah State University, compared pasture productivity, 
beef steer growth, economic return, and environmental 
impact (e.g., nitrogen leaching potential and greenhouse 
gas production) of tall fescue pastures mixed with alfalfa 
or birdsfoot trefoil compared to fescue-only pastures with 
nitrogen fertilizer. Tall fescue is a popular pasture grass 
widely grown in the United States. It produces substantial 
forage and is typically very responsive to supplemental 
irrigation and fertilizer. Alfalfa and birdsfoot trefoil are both 
nutritious perennial forage legumes that, with the aid of rhi-
zobium (root-colonizing bacteria), produce and deposit ni-
trogen in the soil. When grown in mixtures with grass, these 
legumes can potentially supply some of the large nitrogen 
requirement needed for productive pastures. Birdsfoot 
trefoil plants also contain low levels of condensed tannins. 
Tannins have been shown to improve protein digestion and 
utilization by livestock, including cattle, so that there is less 
nitrogen and ammonia excreted and lower levels of meth-
ane (greenhouse gas) emissions.

To compare the two systems, Angus beef steers were 
allowed to graze through two summers (May to September) 
on either tall fescue pastures mixed with alfalfa or birdsfoot 
trefoil or fescue-only pastures that had received nitrogen 
fertilizer. Scientists measured forage mass, nutritive value, 
steer growth performance, and production economics. In 
addition, cooperating producers planted these same mix-
tures on their farms and observed cattle grazing behavior 
and growth.

ALFALFA AS AN ALTERNATIVE TO 
NITROGEN FERTILIZER IN IRRIGATED 
PASTURES

economic and environmental benefits of grass-legume pas-
ture mixtures as compared to using commercial nitrogen 
fertilizer.
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RESULTS

SUCCESSES AND LESSONS LEARNED

Website(s):
https://scientificdiscoveries.ars.usda.gov/explore-our-dis-
coveries/pacific-west/ut-take-your-alfalfa-out-to-pasture/

The grass-legume mixed pastures produced slightly less 
forage, but nutrition and steer growth were higher com-
pared to fertilized grass pastures. Researchers determined 
that the amount of dietary energy, fiber, and digestibility, 
and proportion percentage of legume in the forage, were 
the primary influencers of the differences in steer growth.

 Social: Grazing on pastures has been shown to 
benefit society at large as it reduces concentrated manure 
storage (odor, flies, and nutrients), reduces use of fossil 
fuels to harvest forages, can improve livestock health, 
and has high public acceptance. Nearly 50% of western 
U.S. beef cattle are from small- to medium-sized farms, 
often relying heavily on grazing, and owned and operated 
by families that form the backbone of rural communities. 
This research documented cost-saving, quality of life, and 
good environmental practices that will help farms remain 
multi-generational and public-friendly, thus supporting sta-
ble rural communities.

 Environmental: The grass-trefoil mixtures en-
hanced digestion for grazing cattle, resulting in less pro-
duction of greenhouse gases, ammonia, and methane. In 
addition, both grass-legume mixtures produced less excess 
nitrogen in the water that leached through the soils com-
pared to nitrogen fertilizer; this reduced nitrogen leached 
could help mitigate groundwater contamination.

 
 Economic: Without the added cost of fertilizer, 
economic returns for grass-legume pastures were 2.4 (tre-
foil) and 1.7 (alfalfa) times greater than fertilized grass pas-
tures. Importantly, economic returns for both grass-legume 
pastures were equal to or better than growing irrigated 
wheat or corn (common crops in the area), demonstrating 

By nature, grazing research on a landscape scale is highly 
variable, resource intensive, and requires expertise in live-
stock, forages, and environment.

Success of the initiative was in part due to a multi- dis-
ciplinary team, external grant funding, excellent grazing 
research facilities (Utah State University), and farmer 
input on research questions and ‘proof of concept’ on-farm 
evaluations. The results not only showed the economic and 
environmental benefit of grazing grass-legume mixtures but 
indicated that such mixtures with a greater proportion of 
legume (up to 50%) or added dietary energy may provide 
even further benefits. This led to two subsequent grass-le-
gume grazing research projects. An important lesson 
was the discovery that that there were major differences 
between the cows themselves. Some cows were more effi-
cient grazers than others. In this study, data was based on 
the average of a group of three steers grazing together but 
collecting data on each steer would have shown that some 
steers are better for grazing grass-legume mixtures. 

Photo Credits: B. Waldron 
(USDA)

an alternative to public land grazing when high-quality irri-
gated pastures are available. Also, grass-legume mixtures 
can reduce dependence on petroleum-based commercial 
fertilizer.
 

https://scientificdiscoveries.ars.usda.gov/explore-our-discoveries/pacific-west/ut-take-your-alfalfa-out-to-pasture/
https://scientificdiscoveries.ars.usda.gov/explore-our-discoveries/pacific-west/ut-take-your-alfalfa-out-to-pasture/


39

AT A GLANCE

Objective: 
Reduce risks and leverage opportunities by managing 
what stakeholders value inside and outside the Austra-
lian beef industry.

Lead countries/organizations: 
Red Meat Advisory Council, Meat & Livestock Australia

Place:
The Australian Beef Industry

BACKGROUND AND OBJECTIVES

The Australian beef industry is committed to using transpar-
ent, sustainable pathways to achieve best practices. The 
Australian Beef Sustainability Framework (ABSF) tracks 
performance of the industry against a series of indicators 
under four themes: Best Animal Care, Economic Resil-
ience, Environmental Stewardship, and People and the 
Community. Within those themes the industry has identified 
24 priority issues, including biosecurity, climate change 
resilience, biodiversity, antimicrobial stewardship, food 
safety and quality, and beyond. The ABSF reduces risks 
within the Australian beef industry and leverages opportu-
nities by managing what is most important to stakeholders 
inside and outside the industry. The Sustainability Steering 
Group (SSG) is appointed by the Red Meat Advisory Coun-
cil (RMAC) to ensure the ABSF progresses toward these 
goals on behalf of the beef industry.

The ABSF aims to:
• Promote industry transparency and progress to customers 
and the community
• Inform industry investment for continuous improvement in 
areas important to the beef industry and its stakeholders
• Help protect and grow access to financial capital
• Foster constructive relationships with external stakehold-
ers to work collaboratively with the industry

The ABSF does not:
• Establish or endorse measurement systems at an individ-
ual business level
• Provide an accreditation or certification system
• Endorse prescriptive management practices
• Create additional work for individual businesses

The ABSF supports the strategy outlined in Red Meat 2030, 

ACTIONS

In January 2021, the SSG completed a project to review 
and update the current list of priorities in which the ABSF 
reports on for a materiality review. The 2020 materiality 
review identifies and prioritizes the industry’s material 
topics – topics that reflect the industry’s significant econom-
ic, environmental, and social impacts or that substantively 
influence the assessments and decisions of stakeholders. 
Impacts can be positive or negative. The assessment iden-
tified 24 priorities which the ABSF reports on currently. The 
final prioritization was informed by global standards and 
practices, including the Global Reporting Initiative (GRI) 
Standards 2016.

Throughout 2021, the SSG assessed all available industry 
data relevant to the 24 priorities as a result of the mate-
riality assessment. While minimal new data points were 
discovered, the work continued to confirm Australia is a 
leader in data. The ABSF delivers specific research proj-
ects to provide data where gaps exist. For example, the 
ABSF continues its balance of tree and grass cover spatial 
monitoring on grazing properties and collaborates with 
Meat & Livestock Australia to deliver net greenhouse gas 
emission annual calculations. In 2022, an on-farm survey of 
animal husbandry practices was completed to provide key 
insights into pain relief usage for livestock.

AUSTRALIAN BEEF SUSTAINABILITY 
FRAMEWORK

The SSG is currently assisting the beef industry to set 
further goals against all priorities. For instance, there has 
been success in progressing toward the Carbon Neutral 
2030 goal, the 100% pain relief use goal, and the 100% ac-
cess to shade goal, which the industry is eager to expand 
upon. This process will further enhance alignment with both 
the Global Roundtable for Sustainable Beef (GRSB) Goals 
and the UN Sustainable Development Goals (SDG).

a red meat-focused strategic plan, to deliver for the lon-
gevity and prosperity of our people, our livestock, and the 
communities we serve.
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RESULTS

SUCCESSES AND LESSONS LEARNED

Website(s):
www.sustainableaustralianbeef.com.au

Project impacts on sustainable development include:

 Social: The ABSF has made important strides 
toward upholding vital safety practices within the beef 
industry, ensuring improved health for both humans and 
livestock. The number of producers using pain relief for 
invasive animal husbandry procedures, for example, has 
increased to 35%, as the industry strives to 100% usage 
by 2030. Australian cattle producers continue to implement 
good agricultural practices, with the National Residue 
Survey recording a 99.6% compliance. Australia’s robust 
traceability systems have ensured Australia remains free 
from exotic diseases and has increased responsiveness 
to biosecurity threats, with 83% of properties covered by a 
documented biosecurity plan. Additionally, 58.9% of cattle 
in feedlot have access to shade, as the industry plans to 
have 100% access by 2026.

 Environmental: The Australian beef industry has 
continued to reduce its net CO2e emissions since 2005, 
recording a reduction of 58.21% in 2019. Native vegeta-
tion regrowth has also immensely improved, as the area 
of forest on Australian grazing properties increased from 
12.94% in 2004 to 15.32% in 2020. Additionally, 7.6 million 
hectares of  land typically used for cattle – an area larger 
in size than Ireland – has been set aside for conservation 
or protection purposes. 79.6% of Natural Resource Man-
agement regions achieved healthy groundcover thresholds, 
further protecting soils and ecosystem services. 2.39 million 
tons of food waste was recovered along the supply chain in 
2021, diverting this from landfill. Finally, the amount of wa-
ter used per kilogram of liveweight gain when raising cattle 
has decreased significantly. 

 Economic: Climate-adjusted farm productivity has 
increased, demonstrating that producers are adapting to cli-
mate change impacts. This adjustment will ultimately bring 
major cost savings to farms as they grow more resilient to 
erratic weather patterns and other climate change impacts. 
The simply reduction of CO2e emissions, for example, 
shrinks operating expenses in the long-run. 

The ABSF’s legacy will be the fulfillment of its vision of a 
thriving Australian beef industry that strives to continuously 
improve the wellbeing of its people, animals, and the en-
vironment. This legacy will support the prioritization of the 
Australian beef industry in global market access arrange-
ments and as a strategic sustainable supply source for our 
international and national customers, enabling access to 
competitive financial capital from our investors.

As the impacts of global warming and greenhouse gas 
emissions become more apparent, and social and envi-
ronmental governance, disclosures, and reporting become 
required by governments, investors, and customers, it is 
important to acknowledge the Australian beef industry’s 
commitment to and leadership of the ABSF.

Most importantly, the success of the ABSF will lead to con-
tinuous improvement in environmental outcomes, animal 
health and welfare standards, community prosperity, and 
the health of the world achieved through ensuring a secure 
supply of nutrient dense food to an increasing population.

As the ABSF continues this work, increased access to data 
– understanding the current status of the 24 SSG priorities 
and beyond – will be vital for reaching social, environmen-
tal, and economic goals. 

Photo Credits: Amy Holcombe

http://www.sustainableaustralianbeef.com.au
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AT A GLANCE

Objective: 
Improve fish production in a sustainable and cost-effec-
tive way and strengthen fish value chains.

Lead countries/organizations: 
European Commission, European Union

Place: 
Republic of Congo

BACKGROUND AND OBJECTIVES

The EU-funded Projet de renforcement des capacités des 
acteurs de la filière piscicole en République du Congo 
(RECAFIP), implemented by APDRA Pisciculture Paysanne 
and the Congolese NGO Forum for the Promotion of Rural 
Groups (FPGR), aims to strengthen civil society actors 
and local authorities in the fish farming sector. The project 
ventures to improve fish production in a sustainable and 
cost-effective way and strengthen local value chains in the 
Congo. 

Due to largely insufficient production, demand is partial-
ly satisfied by frozen fish imports in the Congo. The first 
phase of the project aims to promote short supply chains by 
strengthening the organization of the fresh fish value chain. 
The integration of producers into networks will contribute 
to their enhanced role in the local economic fabric. The 
second phase of this project aims to increase supply and 
improve the quality of fish on the market in the Congo. 

ACTIONS

The project strengthens the capacities of fish farmers by 
helping them make investments through the mobilization 
of their own resources (funding and labor) and the devel-
opment of their own economic activities that are or can be 
made environmentally sustainable.

Technical support is provided to help farmers build their 
own ponds. The training method is based on a collective 
approach that integrates exchange of experience and 
promotes the empowerment of producers in the sector. Fish 
farmers are organized into groups to facilitate the sharing of 
knowledge and networking among the groups. In addition, 
local and international exchange trips (for example, with 
farmers in Côte d’Ivoire) are organized to share experienc-
es on fish farming  as well as tutoring of beginner fish farm-
ers by experienced fish farmers living in the same area.

Trials on an array of skills, including how to raise fry fish, 
feed fish, manage the temperature of water, and grow rice 
in ponds, are carried out by fish farmers with the support of 
experts who help identify suitable solutions to problems that 
arise. The organization of the value chain is improved with 
the collective transportation of fish in the surrounding cities. 

CAPACITY BUILDING OF ACTORS IN THE 
FISH FARMING SECTOR IN THE REPUBLIC 
OF CONGO
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RESULTS SUCCESSES AND LESSONS LEARNED

In the first phase of the project, 200 fish farmers were 
supported and fish production increased by 20% in 40 
hectares of functional ponds. Thirty women were trained in 
marketing of fish and 20 local entrepreneurs worked with 
producers providing services such advisory services and 
cold chain support during transport. Results include: 
 
 
 Social: The project strengthens capacities of 1,000 
farmers, 20 farmer organizations, and numerous value 
chain actors. It also works to increase economic oppor-
tunities for women by designing fish marketing trainings 
targeted toward women. Additionally, with improved yields, 
local food security among fish farmers is improved.
 
 Environmental: The principle of the project is to 
use only resources available locally. Agricultural by-prod-
ucts (cassava, taro, sweet potato leaves) or compost made 
from plant waste or animal waste are recycled to fertilize 
ponds. The integration of rice farming with fish farming 
contributes to environmental performance. The pond water 
can be used for other uses within the family farm, such as 
gardening or extensive pig or poultry farming. In addition to 
providing fertilization and free feeding of fish, this recycling 
practice does not yield greenhouse gas (GHG) emissions in 
its production. 

 Economic: The project facilitates diversification 
of livelihoods of small family farms. Fish farming activity 
provides additional income while contributing to the food 
diversification of households (600 kg of fish per ha every 
6 months). Food diversification is reinforced by the possi-
bility of associating rice and vegetable production with fish 
production. The simultaneous breeding of several species 
(tilapia, catfish, heterotis, hemichromis) enhances the natu-
ral productivity of the pond. 

The project intervention takes place throughout the fish 
farming sector. Farmed fish, which represent only 0.5% of 
Congolese freshwater fish production, is usually sold direct-
ly near the pond. The development of farmed fish produc-
tion contributes to the diversification of the local economy 
as it generates the emergence of different types of actors 
(service providers, traders) around this activity. 

This project’s fish farming approach focuses on fish farm-
ers investing in themselves with their own resources, tools, 
and skills, and only intervenes with advisory support and 
on the supply of the first fingerlings to start production. This 
approach requires important preliminary discussions with 
communities. Such an approach leads to sustainability of 
the fish production as farmers are able to maintain their 
activities without additional external support. Additionally, 
the partnership between APDRA (international NGO) with 
a Congolese NGO ensures continuity until the end of the 
project.

In terms of lessons learned, this approach is limited in that 
it requires fish farmers to mobilize their own resources early 
on in order to carry out their work. These constraints dis-
proportionately impact women, young people, and people 
who do not have secure access to land. In order for the 
project to be as inclusive as possible, it emphasizes self-
help groups to build pounds and the sharing of experiences 
and know-how. 

Website(s): 
https://www.apdra.org/index.php/en/our-projects/congo-en

https://www.apdra.org/index.php/en/our-projects/congo-en
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AT A GLANCE

Objective: 
To reduce methane emissions while increasing milk pro-
duction by applying canola meal to dairy rations.

Lead countries/organizations: 
Canada, Agriculture and Agri-Food Canada, Canola 
Council of Canada

Place:
Canada, United States, and other countries using canola 
meal in dairy rations

BACKGROUND AND OBJECTIVES

Canola is one of Canada’s most important cash crops. 
Every summer, about 20 million acres (8 million hectares) 
of prime Western Canadian farmland turn brilliant yellow 
as canola crops bloom. These vast fields yield millions of 
tons of tiny round seeds, containing 40-45% oil, which is 
extracted for use as one of the world’s healthiest culinary 
oils. After the oil is extracted, the seed solids are processed 
into a protein-packed meal co-product that is a valuable 
addition to livestock feed.

Canola is an offspring of rapeseed (Brassica napus and 
Brassica campestris/rapa) that was bred through traditional 
plant-breeding techniques to contain low levels of erucic 
acid (<2%) in the oil portion and low levels of glucosinolates 
(< 30 μmol/g) in the meal portion. The glucosinolates were 
reduced due to their negative impact on certain livestock 
species.

The term “canola” (Canadian oil) was coined in order to 
differentiate the product from rapeseed. Some countries, 
especially in Europe, use the term “double-zero rapeseed” 
(low erucic acid, low glucosinolate) to identify “canola quali-
ty” seed, oil, and meal.

Canola meal is approximately 36% crude protein on an as-
fed basis. The superior amino acid profile, along with a high 
percentage of rumen bypass protein, has repeatedly been 
shown to support increased milk production and to lower 
levels of milk urea nitrogen (MUN) in dairy cows, resulting 
in less waste. Canola meal is a well-researched feed in-
gredient for dairy cows that consistently provides value for 
producers, as shown in academic studies.

ACTIONS

The Canola Council of Canada, along with provincial 
canola grower associations, partnered with the Government 
of Canada to fund research projects under the Canadian 
Agricultural Partnership’s AgriScience Program, a federal, 
provincial, territorial initiative.

One project examined how canola meal can improve effi-
ciency and sustainability of dairy production. Diets involved 
in the study contained 52% forage and 48% concentrate 
(on dry matter basis). The diets were balanced to provide 
16% crude protein, with all the supplemental protein in the 
control diet provided by soybean meal. The test diets con-
tained (on dry matter basis) 8, 16, or 24% canola meal. 

Multiparous cows were used in the study (4 cows/treat-
ment/period) with periods of 35 days in length. Cows were 
housed in individual tie stalls for the duration of the feeding 
trial, with ad libitum access to feed and water. Greenhouse 
gas production was measured using closed respiratory 
chambers from days 14-21 of each period. Total tract di-
gestibility was assessed from days 28 to 33. 

NEW RESEARCH SHOWS COWS FED 
CANOLA MEAL PRODUCE LESS METHANE

While the benefits of increased production were well 
known, little was known about the effects that feeding cano-
la meal to dairy cows had on greenhouse gas emissions, 
particularly enteric methane emissions. To fill these knowl-
edge gaps, a study was designed to determine the optimal 
inclusion level of canola meal in dairy cow diets to mitigate 
enteric methane emissions, reduce nitrogen excretion, and 
enhance milk production and efficiency.
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RESULTS SUCCESSES AND LESSONS LEARNED

Website(s):
canolamazing.com

Results from the study, “Diet supplementation with canola 
meal improves milk production, reduces enteric methane 
emissions, and shifts nitrogen excretion from urine to feces 
in dairy cows,” were published in the September 2021 issue 
of Journal of Dairy Science. 

Researchers found that methane, expressed on a dry mat-
ter intake basis, as a percentage of gross energy intake, 
or grams per kg of energy corrected milk, declined as the 
amount of canola meal in the diet increased. This energy 
was captured in greater milk production, rather than lost to 
the atmosphere. Dry matter intake and energy-corrected 
milk increased as canola meal in the diet increased, with no 
effect on feed efficiency (energy corrected milk/dry matter 
intake). Researchers also found that more of the dietary ni-
trogen from canola meal was converted to milk protein, and 
less was lost in the urine with each incremental increase in 
dietary canola meal. Urine nitrogen contributes to atmo-
spheric ammonia and nitrous oxide.

 Social: Cattle producers face societal pressure 
regarding methane emissions from their animals. Using a 
sustainably grown feed source like canola meal to reduce 
methane emissions could provide a positive message to 
consumers, helping to tell a different story about cattle and 
their environmental impact. It could help secure dairy pro-
ducers’ access to markets.

 Environmental: Reducing methane and nitrous 
oxide emissions from agriculture is one of the many ways 
humans can reduce climate change impacts. The global 
warming potential of methane and nitrous oxide are 28 and 
285 times, respectively, more potent than carbon dioxide. 
Canola meal reduces methane emissions, shifts nitrogen 
excretion from urine to feces (i.e. less potential N emis-
sions), and improves performance at the same time. 

 Economic: When valued on protein content alone, 
canola meal appears to be a good choice for enhancing 
dairy diets, however, when one views the added milk pro-
duction benefits and reduced methane emissions, canola 
meal becomes a preferred source for dairy. Methane offset 
incentive programs may be available in some regions and 
provide additional economic benefits to dairy producers. 

The research showed an increase in milk production on the 
all-canola meal diet. The leading market for canola meal is 
in dairy rations, and results from this study could increase 
the use of canola meal in dairy rations in the U.S., Cana-
da, and other countries. Improving protein efficiency could 
lower feed costs for dairies and improve milk production. If 
canola meal is reassessed based on its complete package 
of benefits, it could lead to more value to canola growers 
and the industry.

This research provided support for previous Life Cycle 
Analysis (LCA) model work. A complete “Cradle to Gate” 
assessment was conducted that simulated farms typify-
ing conditions in Quebec and Alberta, Canada. The LCA 
models revealed that, relative to diets where other meal 
was used as the primary supplemental protein source, 
greenhouse gas/unit of fat and protein-corrected milk was 
reduced by 6.6% for the Quebec and 3.0% for the Alberta 
LCA, respectively. 

The researchers noted that, while this study focused on 
milk production in Canada, the concepts and methodolo-
gy used are transferrable and can be used elsewhere to 
evaluate greenhouse gas-mitigating strategies. The Canola 
Council of Canada hopes the results from this study help 
support canola’s differentiated value in the marketplace and 
encourage more dairy nutritionists to include canola meal in 
their ration recommendations.

http://canolamazing.com
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AT A GLANCE

Objective: 
To address antimicrobial resistance while maintaining 
productivity by reducing the use of antimicrobials in live-
stock production.

Lead countries/organizations: 
European Commission, all 27 EU Member States

Place:
All 27 EU Member States

BACKGROUND AND OBJECTIVES

Antimicrobial resistance (AMR) – the ability of microorgan-
isms to resist antimicrobial treatments, especially antibiot-
ics – has a direct impact on human and animal health and 
carries a heavy economic burden due to higher costs of 
treatments and reduced productivity caused by sickness. 
AMR is responsible for an estimated 33,000 deaths per 
year in the European Union (EU). It is also estimated that 
AMR costs the EU €1.5 billion per year in healthcare costs 
and productivity losses.

ACTIONS

Farm to Fork Strategy: The Farm to Fork Strategy aims to 
reduce the overall EU sales of antimicrobials for farmed an-
imals and in aquaculture by 50% by 2030. To achieve this, 
efficient implementation of the new EU regulation on veteri-
nary medicines is instrumental, as it catalyzes a wide range 
of concrete measures to fight antimicrobial resistance and 
promotes a more prudent and responsible use of antimi-
crobials in animals. More generally, curbing antimicrobial 
resistance is a priority for the European Commission, which 
is reflected in the EU’s overall legal framework.

One Health: In June 2017, the European Commission 
adopted the EU One Health Action Plan against AMR. The 
key objectives of this plan were built on three main pillars:

• Make the EU a best practice region
• Boost research, development, and innovation
• Shape the global agenda
 
The Commission has complemented EU guidelines on the 
prudent use of antimicrobials in animal health with guide-
lines on their use in human health. The European Commis-
sion issues a progress report twice a year regarding the 
2017 “EU AMR Action Plan.”

Research: Health is an important topic in the EU research 
and innovation program Horizon Europe, with an allocation 
of €8,25 billion over the 2021-2027 period. This includes in-
ternational research partnerships and cooperation projects. 
A roadmap towards the creation of the European part-
nership on One Health antimicrobial resistance has been 
created. The European Partnership for Animal Health and 
Welfare aims to deliver key knowledge, services, and prod-
ucts to significantly improve the control of animal infectious 
diseases and animal welfare in a coordinated way, which 
will sustain animal production and protect public health.

Animal Welfare: Better animal welfare improves animal 
health and food quality, reduces the need for medication, 
and can help preserve biodiversity. The Commission has 
and will further revise the animal welfare legislation, includ-
ing on animal transport and the slaughter of animals, to 
align it with the latest scientific evidence, broaden its scope, 
make it easier to enforce, and ultimately ensure a higher 
level of animal welfare.

Common Agricultural Policy (CAP): The CAP supports ani-
mal welfare and thereby contributes to AMR reduction. 

REDUCING ANTIMICROBIAL RESISTANCE
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RESULTS

SUCCESSES AND LESSONS LEARNED

Overall, EU sales of veterinary antimicrobials for animal 
production decreased by 40% between 2011 and 2020, 
while production increased (see ESVAC report).

The One Health approach and the combination of actions 
have resulted in a successful decrease in the use of antimi-
crobials in livestock production in the EU. With the new EU 
regulation on veterinary medicines, the concrete measures 
to fight antimicrobial resistance continue.

Improvements in animal welfare contribute to animal health 
and thereby to a reduction in the use of antimicrobials. The 
CAP has helped improve animal welfare. Additional funding 
possibilities and specific indicators for actions that benefit 
animal welfare, such as investments in stables, are fore-
seen in new CAP Strategic Plans that will start in 2023.

Advisory services should be encouraged as they have 
proven to be effective in raising farmers’ technical knowl-
edge in reducing use of antimicrobials on farms and ensur-
ing best animal welfare practices.

To enable consumer choice for livestock products pro-
duced under higher animal welfare conditions, and to better 
transmit value through the food chain, the Commission is 
considering options for animal welfare labelling.

Sales of veterinary antimicrobial agents marketed mainly 
for food-producing animals in the EU-27 (Mg/PCU of active 
ingredients)

Meat production (million tonnes of carcass weight, EU, 
2004-2020)

Additional project impacts on sustainable development 
include:

 Social: The reduction of antimicrobial use de-
creases the risk of antimicrobial resistance in animals and 
humans, which costs human and animal lives.

 Environmental: Antimicrobial resistance in an-
imals has a number of implications on their surrounding 
environments. Surrounding soil and nearby water sources, 
for example, could potentially be put in danger by the waste 
of food-producing animals treated with antibiotics.  

For the 2023-2027 period of CAP, improving animal wel-
fare and combatting antimicrobial resistance is included in 
the specific objectives of the policy under “responding to 
societal demands on food & health.” The CAP also funds a 
number of projects with and by farmers under its European 
Innovation Partnership program, for example, in Spain and 
Italy, where farmers are supported to reduce antibiotics in 
pig production.

Economic: The reduction of antimicrobial use leads to de-
creased spending on antimicrobials and can thereby have 
positive income effects, including increased meat produc-
tion. 

Website(s): 
ESVAC Report

https://www.ema.europa.eu/en/veterinary-regulatory/overview/antimicrobial-resistance/european-surveillance-veterinary-antimicrobial-consumption-esvac#:~:text=The%20European%20Surveillance%20of%20Veterinary%20Antimicrobial%20Consumption%20%28ESVAC%29,development%20and%20spread%20of%20antimicrobial%20resistance%20in%20animals.
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AT A GLANCE

Objective: 
Accelerate voluntary action on-farm to reduce envi-
ronmental impacts, making sustainable practices and 
technologies more accessible and affordable to all U.S. 
dairy farms.

Lead countries/organizations: 
Innovation Center for U.S. Dairy, U.S Dairy Export 
Council, Dairy Management Inc., National Milk Produc-
ers Federation, International Dairy Food Association, 
NEWTRIENT

Place: United States

BACKGROUND AND OBJECTIVES

In 2020, the Innovation Center for U.S. Dairy set indus-
try-wide environmental stewardship goals to achieve 
greenhouse gas (GHG) neutrality, optimize water usage, 
and improve water quality by 2050. U.S. dairy is accelerat-
ing efforts to reach these goals through the U.S. Dairy Net 
Zero Initiative’s (NZI) foundational research, on-farm pilots, 
and development of new product and ecosystem market 
opportunities that remove barriers and make cutting-edge 
feed production, enteric methane reduction, energy produc-
tion, and manure management practices accessible and 
economically viable for U.S. farms of all sizes, everywhere. 
Many technologies and practices identified through NZI can 
benefit dairy producers around the world. NZI strategies 
include:

• Attracting investments and partners to advance technolo-
gy and innovation. Over the last two years, NZI has part-
nered with more than 50 organizations ranging from those 
targeted toward consumer-packaged goods to retailers, re-
search institutions, and NGOs to develop and fund projects 
across the dairy supply chain.
• Evaluating new technologies and revenue sources such 
as manure-based fertilizer product development and eco-
system services markets. NZI focuses on development of 
ecosystem services markets that benefit dairy farming as a 
top priority.
• Expanding science-based research and data collection 
that close knowledge gaps, improve analyses, and advance 
practices and technologies that reduce the environmental 
impact of dairy production. Rooted in science, NZI has 
identified research gaps and developed plans to fund 

ACTIONS

NZI’s environmental stewardship work is currently driving 
action in the four areas that comprise farms’ environmental 
footprint: feed production, enteric methane emissions, ener-
gy, and manure management. Activity is organized in three 
workstreams:

Research, analysis, and modeling: Provides foundational 
science to increase knowledge, fill data gaps, improve esti-
mation models, and identify key areas for potential impact. 
This leads to a comprehensive understanding of technol-
ogies and practices that are applied in dairy cropping sys-
tems and dairy farms, as well as improvements to on-farm 
tools to help make decisions and measure progress. Cur-
rent research initiatives include the nationwide Dairy Soil 
and Water Regeneration project focusing on improving feed 
production research gaps to improve soil health and water, 
and the Greener Cattle Initiative, a global research consor-
tium aiming to reduce enteric methane from dairy cows. 

On-farm pilots: Focused on implementing a full suite of 
best practices and technologies on pilot farms across the 
country to prove the economic viability of reaching net 
zero GHG emissions on-farm. These pilots are intended to 
provide the scale needed to create benefits for all farms by 
driving down technology costs, establishing new markets 
and revenue opportunities, improving their environmental 
footprint, and discovering untapped revenue potential on-
farm. Through Dairy Scale for Good (DS4G), on-farm pilots 
are taking place across the country, partnering corporate 
entities like Nestlé and Starbucks with commercially operat-
ing dairies to demonstrate the ability to reduce emissions 

U.S. DAIRY NET ZERO INITIATIVE 

research in feed production, methane reduction, and other 
topics.
• Strengthening the use of best practices, resources, and 
tools for farmers, cooperatives, and processors, for ex-
ample, through prioritizing scientific developments in the 
evolution of the FARM Environmental Stewardship module.

Producing the food necessary to feed a growing population 
amid the backdrop of climate change is challenging, and 
U.S. dairy farmers recognize they have a responsibility 
to support healthy people, healthy communities, and a 
healthy planet by providing nutrient-rich, responsibly made 
products. NZI addresses the urgent need to reduce GHG 
emissions and improve environmental protection to support 
dairy’s position as an essential part of the global sustain-
able food system. 
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RESULTS

SUCCESSES AND LESSONS LEARNED

Website(s):
https://www.usdairy.com/sustainability/environmental-sus-
tainability/net-zero-initiative

One key result of NZI’s efforts is the 2021 launch of Star-
bucks’ first DS4G on-farm pilot with Alliance Dairies in 
Florida. This woman-operated farm has a strong record of 
sustainable practices and is piloting additional technologies 
to help grow its renewable energy efforts and improve wa-
ter reuse, while significantly reducing GHG emissions. 

Other results include:

 Social: The Greener Cattle Initiative (GCI) is an 
industry-oriented research consortium that brings together 
the dairy industry, the Foundation for Food and Agriculture 
Research, the Council on Dairy Cattle Breeding, the Na-
tional Dairy Herd Information Association, Nestlé, and other 
industry leaders and non-profits to accelerate progress to 
mitigate enteric methane emissions. GCI is currently on 
track to award more than $5 million in grants to fund collab-
orative research focusing on key areas that will help dairy 
farmers reduce methane through improvements in nutrition, 
genetics, the rumen microbiome, and sensing data and 
technology. The program is a vehicle for collaboration and 
exposure to new ideas from a variety of stakeholders within 
the value chain while leveraging resources and de-risking 
research and development, particularly for smaller organi-
zations. 

 Environmental: The Dairy Soil and Water Regen-
eration initiative is a six-year program that involves eight 
research institutions and farms across the United States’ 
four major dairy regions. The initiative focuses on research 
to fill three key dairy feed production gaps: soil carbon se-
questration for regional dairy feed rotations; environmental, 
agronomic and delivery outcomes of new manure-based 
fertilizer products; and soil health and water benefits. Work 
is currently underway on this project, including developing 
baseline data on soil health indicators, such as reduced 
tillage, adding cover crops, and more, to see the effects on 
soil health and environmental outcomes like water quality 
and emissions.  

NZI builds on U.S. dairy’s proven track record as a global 
leader in producing high-quality, nutrient-dense food, while 
using few natural resources. A study published in the Jour-
nal of Animal Science in 2020 found that producing a gallon 
of milk in 2017 required 30% less water, 21% less land, and 
had a 19% smaller carbon footprint than in 2007.

Dairy’s global efficiency gains (reducing emissions per 
kilogram of milk produced by 11% from 2005 to 2015 while 
increasing global milk production by 30%) have been large-
ly driven by innovation in U.S. dairy as the largest producer 
in North America. North America was the only region in the 
world to increase production while also reducing absolute 
emissions, making its emissions per kilogram of milk pro-
duced the lowest in the world.

Through NZI, U.S. dairy farmers are continuing to optimize 
feed and genetics, further decrease emissions (including 
methane), reduce food waste, and support healthier, sus-
tainable communities. The initiative has already generated 
opportunities to establish nationwide research initiatives, 
create essential partnerships, and evaluate the feasibility of 
technologies to better serve a diverse industry. Even more 
importantly, NZI is building effective pathways for all farm-
ers to take action by sharing learnings broadly.

in an economically viable way. Simultaneously, small farm 
case studies are demonstrating how sustainability practices 
can be implemented on small and mid-sized dairy farms.

Scale adoption: To support broad, voluntary adoption of 
best practices and technologies, an industry-wide network 
will share positive impacts and increase awareness of 
technical assistance and financial support opportunities. 
This will be further informed by supply chain demonstration 
projects that provide proof of concept.

Projects such as the Dairy Feed in Focus project are under-
way to pilot, replicate, and scale the adoption of sustainable 
practices. Farmers participating in the project will receive 
educational services, technical support, and financial incen-
tives to support improved feed/forage production and feed 
efficiency on farms. 

 Economic: The multi-year DS4G on-farm pilots 
set up partnerships with commercially operating dairies 
to demonstrate the economic viability of reaching net 
zero GHG while increasing and diversifying revenue. The 
initiative is pursuing new technology and practice change 
due diligence; profit and loss modeling; de-risking through 
demonstration; and ecosystem services market building. 
Nestlé and Starbucks have both launched on-farm pilots in 
partnership with the DS4G initiative.

https://www.usdairy.com/sustainability/environmental-sustainability/net-zero-initiative
https://www.usdairy.com/sustainability/environmental-sustainability/net-zero-initiative
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AT A GLANCE

Objective: 
Demonstrate and evaluate the technical and economic 
feasibilities of In-Pond Raceway Systems (IPRS) tech-
nology and soy-based feed to increase fish production 
with minimal pressure on water recourses through zero 
water exchange.

Lead countries/organizations: 
U.S. Soybean Export Council

Place:
The Arab Republic of Egypt

BACKGROUND AND OBJECTIVES

In-Pond Raceway Systems (IPRS) are an advanced 
approach to pond aquaculture that combines the manage-
ment benefits of confining fish in a small portion of the pond 
with the production capacity of a flowing water system.

This is achieved using highly efficient aeration and water 
mixing equipment, which creates a robust continual flow, 
brings a constant supply of clean, well oxygenated water 
to the fish, and allows the removal of a large portion of 
the solid waste produced by the cultured fish. This system 
lowers per unit production costs, reduces environmental 
risks related to water quality and waste management, and 
significantly improves yields. 

IPRS is designed to maintain water flow and is a waste 
removal system that keeps water quality parameters within 
the desired range for fish.

IPRS systems solve a number of economic and environ-
mental problems for fish producers. Water is a scarce re-
source in Egypt, so improving the efficiency of the valuable 
resource is critical for improved water, economic, and food 
security. Continuous aeration keeps the fish healthier and 
their confinement to the cell allows for more targeted feed 
management. The waste removal system allows waste to 
be removed while the fish are growing, an improvement 
over other systems that require ponds to be drained and 
waste to be manually removed by hand or with heavy 
equipment. Waste removal also improves the water quality 
for the fish, improving their health. 

ACTIONS

Egyptian fish producers face a number of challenges, 
including poor water quality, limited feed management 
options, and low survival rates for fish populations. These 
challenges threaten the economic sustainability of aqua-
culture in Egypt and can have sub-optimal environmental 
impacts. To provide efficient solutions, the U.S. Soybean 
Export Council (SEC) introduced the IPRS technology to 
the Egyptian aquaculture sector through collaboration with 
the Egyptian Government’s General Authority for Fish Re-
sources Development (GAFRD), the research and devel-
opment institute WorldFish, and private sector farms. The 
IPRS system was implemented in the regions of Behera, 
Dakahlia, Kafr El-Sheikh, Fayoum, Sharkia in Egypt.  

The team assessed important indicators of the IPRS 
system, for example, water quality parameters (Oxygen, 
Ammonia, pH) and water exchange rates were tested at the 
WorldFish farm in Sharkia and a private farm in Behera. In 
addition, fish growth rates at all demonstration sites were 
tested. 
 

WATER QUALITY MANAGEMENT IN 
IN-POND RACEWAY SYSTEMS (IPRS)
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RESULTS

SUCCESSES AND LESSONS LEARNED

Website(s):
ussec.org

In-Pond Raceway Systems Manual

A Visual Guide to Understanding and Using IPRS

USSEC IPRS systems have a number of economic, social, 
and environmental impacts, including:

 Social: USSEC training programs for IPRS sys-
tems have produced positive social benefits for Egyptian 
fish producers by raising the level of awareness around 
sustainable production practices. These trainings increase 
producer knowledge and allow for information sharing be-
tween producers. 

 Environmental: IPRS systems have positive 
environmental impacts, particularly around water use and 
efficiency in water-scarce Egypt. The production system 
maximizes water use efficiency in fish farming to meet the 
increasing pressure on water availability in the country 
(Nasr-Allah et.al., 2018).

In addition, water quality was managed properly in IPRS 
compared with the common pond system; no harmful am-
monia levels or oxygen decline were recorded during the 
study period.

Waste removed from IPRS was collected and used as 
fertilizer for crops and vegetables planted on the dykes of 
fishponds or used to fertilize agriculture lands. This is con-
sidered a positive benefit of IPRS aquaculture that minimiz-
es the nutrient and organic waste loads in discharged water 
from aquaculture facilities

 Economic: The IPRS system helps increase 
productivity and yields for Egyptian fish producers. A 
study concluded that tilapia demonstrate high growth 
performance when cultured in IPRS. Producers attained 
improved productivity, including a three-time increase in 
tilapia production in the same area pond with zero water 
exchange and better survival rate. Moreover, fish stocked 
in the open pond areas (the service species – water filter 
species) also produced an extra 1-2 tons/acre.

A major success of this program was the improved water 
quality and increased yields, ultimately leading to improved 
food security in Egypt. Performance of fish was not impact-
ed by water quality issues throughout the study period and 
production was three times the productivity of same pond 
area when compared to fish produced from the open pond 
outside the IPRS (the service species).

Going forward, USSEC is working to introduce IPRS in 
other markets with different production practices in order 
to educate producers on the system and adapt it to local 
needs. In particular, USSEC is working through regional 
Soy Excellence Centers (SEC) to train producers in the 
Middle East and North Africa, South Asia and Southeast 
Asia, sub-Saharan Africa, and the Americas on IPRS with 
the hope that it can be adapted widely in different pro-
duction environments and improve economic, social, and 
environmental outcomes in diverse markets. 

Photo Credits: USSEC

https://ussec.org/
https://ussec.org/wp-content/uploads/2022/10/USSEC_2022_IPRS_Manual_220120_Web.pdf
https://ussec.org/ussec-in-pond-raceway-systems/ussec-in-pond-raceway-videos/
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AT A GLANCE

Objective: 
Enable farmers, businesses, and communities to better 
understand the climate risks they face and their resil-
ience to those risks.

Lead countries/organizations: 
Funded by the Australian Government’s Future Drought 
Fund and delivered by the Australian Commonwealth 
Scientific and Industrial Research Organisation (CSIRO) 
and the Australian Bureau of Meteorology

Place: 
Australia

BACKGROUND AND OBJECTIVES

Australia’s climate is highly variable, with lower average 
rainfall and higher rainfall variability than most other na-
tions. As a result, Australian agriculture is subject to more 
climate related risk than almost any other country in the 
world. While Australian farmers are accustomed to climate 
variability, the emergence of climate change is presenting 
new challenges. Climate models predict changes in future 
rainfall patterns and more severe droughts and floods. Over 
the last 20 years, large changes in Australian climate have 
already been observed including reductions in average 
winter rainfall in southern Australia and general increases 
in temperature. Climate Services for Agriculture (CSA) is 
a foundational program of the Future Drought Fund and is 
an online platform that supports users to make decisions 
based on the risks and opportunities of future climate sce-
narios. Farmers, businesses, and communities that better 
understand their climate risks, resilience, and adaptation 
pathways are more likely to take action to manage drought 
risk.

What is the CSA Platform?

• A free online platform designed to make climate informa-
tion more accessible and useful for farmers, industry, and 
rural and regional communities.
• Aims to build resilience by enabling users to:
 • Anticipate future climate conditions
 • Draw comparisons with recent weather
 • Consider what it could mean for the commodities  
 they produce 
 

ACTIONS

• Initially tested within 8 pilot regions, covering 2 commod-
ities. As of February 2023, this has expanded to 17 com-
modities  
• By December 2023, the program is expected to have 
extended, delivering nation-wide coverage, and covering 
approx. 27 commodities
• 5km2 data resolution 

Users can access the CSA platform using a digital device 
by  first identifying their location on a continent wide map 
and stepping through various options – from accessing 
commodity specific seasonal indicators (such as heat risk 
for productivity for sheep or spring heat risk for barley 
crops), through to historical records and forecasts. As a 
large continent with considerable climate variability, CSA 
provides for site specific and commodity specific climate 
information.

User engagement and feedback continues to support the 
development of the platform with ready feedback options 
available. Initial improvements are focused on enabling 
faster data loading and responsiveness, and enhance-
ments to web design for improved access via mobile 
devices.

CLIMATE SERVICES AUSTRALIA: 
COMBINING HISTORICAL, SEASONAL 
FORECAST, AND PROJECTED CLIMATE DATA

 • Consider information on what can be done to   
 prepare for future drought 
• Developed through co-design processes
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RESULTS SUCCESSES AND LESSONS LEARNED

Project impacts on sustainable development include:

 Social: Communities can make informed deci-
sions, adopt risk management practices, and implement 
activities that improve their resilience to drought.

 Environmental: Farmers are making informed 
climate decisions to better manage their natural resources 
through drought.

 Economic: Farmers are using integrated climate 
information to make business decisions to improve busi-
ness resilience, reduce financial exposure to drought, and 
manage income streams.

Further developments to enhance the tool include:

• An ‘Extreme Years’ feature has been added, which allows 
users to compare past extremes with potential future ex-
tremes in climate
• Tailored climate impact information for a greater number 
of commodities
• User customisation of temperature and rainfall thresholds 
and date ranges
• A new Temperature Humidity Index for beef, dairy, and 
sheep
• A News and Events section
• Updated FAQ and About pages
• Updates to user interface focused on ease of use of the 
data and interpretation based on user testing
• Further enhancements to web design for improved access 
via mobile devices

As of January 2023, the CSA platform has more than 1,800 
returning users. Feedback on the prototype has been large-
ly positive. Constructive feedback and advice from users 
continue to guide further developments to the platform. 

Photo Credits: Bureau of Meteorology
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AT A GLANCE

Objective: 
To collect farm-level data to inform actionable sustain-
ability insights for growers.

Lead countries/organizations: 
Syngenta 

Place: 
United States

BACKGROUND AND OBJECTIVES

American farmers have always valued conservation and 
productivity, stewarding their natural resources for the next 
season and future generations. By improving farm produc-
tivity and profitability, farmers are better equipped to feed 
the global population and preserve valuable resources. 
Syngenta recently announced the release of the Sustain-
able Outcomes in Agriculture (SOA) standard enabled 
through Cropwise® Sustainability. The new Cropwise® 
Sustainability App puts actionable sustainability insights 
directly into the hands of growers. The farmer-first tool 
tracks and measures progress in areas such as crop pro-
duction, water impact, soil health, biodiversity, community 
leadership, and human and animal health. The Cropwise® 
Sustainability App and SOA quickly identify opportunities 
for improvement, alongside key actionable insights, for the 
farmer to consider throughout the crop sustainability plan-
ning process.

By incorporating the Syngenta SOA standard, the one-of-
a-kind app provides an actionable approach to identifying, 
measuring, and delivering continuous improvements for 
regenerative agriculture at scale across the value chain.

ACTIONS

Through the implementation of the Syngenta SOA stan-
dard, Cropwise® Sustainability provides an actionable 
approach to identifying, measuring, and delivering contin-
uous improvements for regenerative agriculture at scale 
across six sustainability outcomes: optimal production, 
water impact, soil health, biodiversity and habitat, human 
and animal health, and community leadership. The simple, 
accurate tool prompts users to answer questions about 
their farm production practices and decisions. For example, 
growers mark based on a series of options all of the con-
servation practices they use on their farm.

Leadership scores and a performance report are generat-
ed based on sustainable outcomes and opportunities for 
improvement and key actionable insights are identified. 
Through Syngenta’s data privacy pledge, growers maintain 
the ownership of their data. Growers can decide to share 
their assessment results with business partners, such 
as value chain companies, to meet sustainable sourcing 
requirements. Partners receive anonymized aggregated 
reports based off assessments, providing a view of their 
sourcing area and where opportunities for sustainability 
improvement exists.

Syngenta has expanded its sustainability leadership by 
becoming the first agricultural input provider to launch a 
standard and to receive the Sustainable Ag Initiative’s (SAI) 
Farm Sustainability Assessment (FSA) 3.0 gold-equivalen-
cy. Value chain actors can now use the SOA to recognize 
sustainably-sourced crops and product volumes verified by 
a third-party of up to FSA v3.0 gold equivalence.

CROPWISE® SUSTAINABILITY: 
EMPOWERING FARMERS ON THEIR 
SUSTAINABILITY JOURNEY
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RESULTS SUCCESSES AND LESSONS LEARNED

The SOA and Cropwise® Sustainability App enable grow-
ers to improve their operations across all aspects of sus-
tainable agriculture. Producers can better understand, and, 
where appropriate, improve their operations across the six 
outcomes in the SOA. Impacts of the app’s implementation 
include:

 Social: Producers can examine their worker and 
neighbor protections, worker opportunities, worker condi-
tions, education and training, and how they engage in their 
community. Through examining these impacts, producers 
can understand their leadership score compared to other 
farms in their community, receive insights on practices be-
ing implemented by other sustainability leaders, and share 
aggregated and anonymized results for their farm com-
munity with business partners. Once producers and value 
chain actors understand where their operation or supply 
stands relative to the outcomes, they can identify areas to 
improve and focus their efforts in subsequent years.

 Environmental: Producers can examine how 
they manage runoff and wind erosion, soil function, water 
management, their conservation efforts, habitat quality, 
and pollinator management. Keeping track of this valuable 
information allows farmers to be able to set environmental 
goals for future seasons. 
 
 Economic: Producers can examine their use 
of planning records, including how they make in-season 
adjustments, use of precision and decision technology, how 
they manage their fuel energy, electricity, and equipment, 
crop loss and waste reduction, their irrigation infrastructure, 
and irrigation planning. Thorough understanding of input 
usage and on-farm actions will ultimately lead to greater 
savings and higher productivity. 

Syngenta recognizes that farmers and value chain partners 
need a simple tool to understand the sustainability of their 
operation or supply. The SOA implemented through the 
Cropwise® Sustainability App provides this simplicity. Fur-
ther, the gold-equivalency to SAI Platform’s Farm Sustain-
ability Assessment (FSA) 3.0 allows for global recognition 
of sustainably sourced crops and product volumes.

Cropwise ® Sustainability has been introduced to multi-
ple farmers and partners who have used it to assess over 
100,000 acres across diverse crops. Additional launches 
are planned in Argentina, Canada, France, Mexico, Moroc-
co, and across multiple sites in Europe. Farmer and partner 
feedback is continuously evaluated to ensure the app is 
relevant in the region it is being used in and  is updated 
accordingly in subsequent versions. 

Website(s): 
https://www.cropwise.com/us/sustainability

https://www.cropwise.com/us/sustainability
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AT A GLANCE

Objective: 
Use digital remote monitoring to increase understanding 
of costs and benefits to businesses by monitoring and 
evaluating environmental performance. The project aims 
to reduce time spent on farm auditing to demonstrate 
environmental performance compliance.

Lead countries/organizations: 
Australia, Hort Innovation Australia Ltd

Place: 
Great Barrier Reef catchment

BACKGROUND AND OBJECTIVES

There is increasing pressure for horticultural industries in 
Queensland to manage phosphorus and limit inorganic 
nitrogen loads, which are difficult to measure and model. 
Runoff from farms drains into local catchments that even-
tually reach the ocean in coastal areas close to the Great 
Barrier Reef marine park.

Nutrient pollution in marine parks can impact various 
aspects of sensitive reef ecosystems. In combination with 
climate change impacts, including extreme weather events, 
nutrient pollution is impacting the Reef’s resilience and 
recovery.

Hort Innovation Australia Ltd has established three pi-
lot demonstration smart farms in the Great Barrier Reef 
catchment. These pilot farms incorporate four different crop 
management systems, including for banana, vegetable, 
and avocado, and nursery crops. These smart farms use 
a digital dashboard to integrate sensor and other data to 
remotely monitor environmental performance and drive 
adoption of best management practice codes nationally. In 
addition, new technologies have been used to automatically 
collect and provide evidence for certification audits.

Remote technology has been used in the continuous 
monitoring of environmental indicators, such as nutrient 
leaching, sediment runoff, water and energy use efficien-
cy, and more. These insights will guide best management 
practices around irrigation, fertilization, and plant care, and 
optimize horticulture practices for sustainable, environmen-
tally-friendly food production.

ACTIONS

The project has leveraged data, artificial intelligence, ad-
vanced analytics, edge computing, and sensor technology 
to predict and prescribe actionable insights based on data 
algorithms. In the future, the project plans to incorporate 
machine learning, which is a type of artificial intelligence 
that will allow the project’s software applications to become 
more accurate at predicting outcomes without being explic-
itly programmed to do so.

Using the data, models are developed, including water 
balance, nutrient load, and growth, which are then fed into 
a digital control tower (web-based dashboard). The data is 
collected and interpreted remotely, reducing time spent on 
farm auditing.

The control tower holistically interprets productivity and 
environmental stewardship by integrating sensor data, 
weather forecasts, and biophysical models. The control 
tower also automates collection of data required in audit 
reports and provides growers with decision support tools 
for managing nutrient runoff, leaching, irrigation, and other 
management practices.

Specific technologies used to collect and collate data 
include:

• soil moisture testing
• weather station
• band Dendrometer
• nitrate sensor
• sap flow sensors
• leachate monitoring
• irrigation pressure transducers
• full stop wetting front detectors
• rated flumes
• pest cameras
• smartphone and tablet

DIGITAL REMOTE MONITORING TO 
IMPROVE HORTICULTURE 
ENVIRONMENTAL PERFORMANCE
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RESULTS SUCCESSES AND LESSONS LEARNED

Using a digital dashboard to integrate sensor and other 
data remotely, farmers have been able to monitor environ-
mental performance and implement responsive manage-
ment practices to improve productivity while reducing costs 
and minimizing environmental footprint.

 Social: Automating environmental reporting is 
freeing up time for farmers by reducing the time needed 
to manually monitor farms. This is allowing more time for 
farmers to plan and evaluate farm activities.

 
 Environmental: Establishing remote monitoring 
and data analytics has reduced environmental runoff and 
leaching (including nitrate and sediment) into the neigh-
boring environment and catchment areas by providing 
accurate and actionable management insights. Modelling 
of nitrate leaching has been tested by the delivery partners 
and outcomes of the model have been incorporated into 
the control tower. The ability to automate records regarding 
fertilizer application allows modelling of nitrate runoff and 
leaching to occur. The control tower now allows the user 
to understand risks of nitrate leaching and runoff so as to 
improve crop, fertilizer, and irrigation management to mini-
mize any off-farm impacts.

This will improve surrounding water quality and reduce 
impact on the Barrier Reef marine park. The combined data 
is also improving the accuracy of environmental audits.

 Economic: The technology installed on the pilot 
farms was designed to improve farm productivity, reduce 
costs, and simplify compliance with environmental regula-
tions. Targeted data analysis assisted with improvements 
in labor efficiency by directing interventions and avoiding 
unnecessary management. Automated data reduced the 
time taken to manually collect data for audits. These factors 
will inevitably increase the profitability of farming systems.

Use of the digital control tower has led to immediate im-
provements in crop management across all sites, including 
water, fertilizer, and pesticide input. This has led to savings 
in water use, farm inputs, energy use, and labor time.

Future development is planned to allow mapping for 
nitrogen use against Reef regulations. The next phase is 
progressing from data insights to business solutions and 
final automation for selected systems such as irrigation.

Implementing this initiative in a number of pilot sites has 
allowed this technology to be tested under different man-
agement practices. This shows that the technology is ro-
bust and flexible and can be tailored to different production 
systems.

The use of the control tower to automatically complete envi-
ronmental audit forms has been welcomed by farmers. This 
is reducing the labor input and improving the accuracy of 
reporting.

Photo Credits: Hort Innova-
tion Australia LTD

Website(s): 
https://www.horticulture.com.au/growers/help-your-busi-
ness-grow/research-reports-publications-fact-sheets-and-
more/st19024/

https://www.horticulture.com.au/growers/help-your-business-grow/research-reports-publications-fact-sheets-and-more/st19024/
https://www.horticulture.com.au/growers/help-your-business-grow/research-reports-publications-fact-sheets-and-more/st19024/
https://www.horticulture.com.au/growers/help-your-business-grow/research-reports-publications-fact-sheets-and-more/st19024/
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AT A GLANCE

Objective: 
To quantify the impact of revegetation and control of 
livestock grazing on the vegetation structure, biodiversity 
value, economic value, and water quality of farm dams.

Lead countries/organizations: 
Sustainable Farms Initiative, Australian National Univer-
sity, Australian Department of Agriculture, Fisheries and 
Forestry; Deakin University

Place: 
The Box Gum Grassy Woodland region, across New 
South Wales, and Victoria, Australia

BACKGROUND AND OBJECTIVES

The Murray–Darling Basin, in southeastern Australia, is the 
nation’s most important food-producing area and supports 
more than 650,000 farm dams with more than 2.1 gigalitres 
(GL) of water stored, primarily for domestic livestock. While 
high quality farm dams can be important for biodiversity 
conservation, degraded dams can have significant negative 
impacts on the environment, including acting as a major 
source of greenhouse gas emissions. Sustainable Farms 
investigated the extent to which enhancement of farm dams 
to improve vegetation cover around and within them could 
enhance the value of such areas for livestock production 
and biodiversity and potentially reduce greenhouse gas 
emissions. Prior to this research project, there was limited 
information on water quality, biodiversity, and greenhouse 
gas emission response to management interventions to 
improve the condition of farm dams.

This study asked the question: Can enhancing the vegeta-
tion around a farm dam improve water quality, biodiversity, 
and production values, while reducing greenhouse gas 
emissions?

The objective of this research project was to provide new 
insights into the ecological properties of farm dams as a re-
gionally significant landscape feature and quantify how they 
might be improved by management interventions, such as 
fencing, to control access by domestic livestock or vegeta-
tion planting. The other area of work being undertaken to 
address the research question involves applied economic 
analysis. The findings from the ecological research provide

ACTIONS

To address the research question, the water quality, veg-
etation, and biodiversity among three types of farm dams 
were compared:
• “control” dams were those where there had been no at-
tempts to improve environmental conditions;
• “transition dams” were those where a range of environ-
mental works (such as fencing to keep livestock out) had 
begun within the past six months;
• “enhanced dams” were where grazing control, such as 
through fencing, had been practiced for at least two years.

Our study encompassed 128 dams across 35 farming 
properties. Four times a year, the following indicators were 
measured:
• Water Quality: Three water samples were collected at two 
meters from the edge of each dam at a depth of 200 mm. 
All three samples were combined to create one sample per 
dam, per season. Samples were tested for 11 metrics of 
water quality: electrical conductivity, turbidity, pH, chloride, 
total nitrogen (consisting of nitrate, nitrite, and Kjeldahl 
nitrogen), total phosphorus, E. coli, and thermo-tolerant 
coliforms.
• Vegetation: Cover in the water (‘aquatic’), the area from 
the edge of the water to high water mark (‘riparian’), and 
up to 10 meters beyond the high-water mark (‘terrestrial’). 
The woody vegetation at each site within 20 meters of the 
high-water mark was also quantified.
• Biodiversity was measured in winter and spring, including 
frog and bird life and water invertebrates. Established sur-
vey methodology included point counts for birds, artificial 
substrates for herpetofauna detection, and frog surveys. 

The economics research focused on the following areas:
• Farm-scale net private benefits associated with animal 
productivity gains from dam water quality improvement.
• Farm-scale net private benefits from reduced evaporation 
from farm dams associated with windbreaks as part of farm 
dam enhancement.
• Evaluation of drivers and constraints to the adoption of 
farm dam enhancement across diverse cohorts of farmers.

ENHANCED FARM DAMS

the parameters for the economics research, which aims 
to evaluate adoptability of farm dam enhancements and 
identify related policy and natural resource management 
program implications.
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RESULTS

SUCCESSES AND LESSONS LEARNED

The study is ongoing, with initial results showing:

• Enhanced dams have lower levels of nitrogen and lower 
turbidity, factors which can contribute to algal outbreaks, 
reduced water palatability, and animal health issues.
• Enhanced dams have significantly lower E. coli counts 
and fewer thermotolerant (faecal) coliforms. Sixty-five 
percent of unfenced dams actually had coliform counts that 
exceeded guidelines for water quality for stock.
• Enhanced dams support more waterbug species and 
a greater number of individual waterbugs than unfenced 
dams. The presence of more waterbugs and fewer tolerant 
species in enhanced dams is a good sign of higher water 
quality.
• Once a dam is enhanced, some effects of improved water 
quality become evident within a relatively short period, in 
some cases, fewer than 6 months after stock exclusion.
• The economic value of increased stock weight gain in 
response to improved dam water quality indicates it is pos-
sible to achieve net private benefits from enhancing farm 
dams. The stock weight gain parameter was 11%, which 
was derived from a review of the international literature.
• Windbreaks around farm dams have the potential to 
significantly reduce evaporation and improve dam water 
persistence. The production value is being evaluated as 
a change in the destocking with and without windbreaks 
around dams.
• The production value of farm dam enhancement varies 
significantly across different farming and stock water man-
agement systems.

The impacts for sustainable development can be consid-
ered in the following dimensions:

 Social: Enhanced dams support improved stock 
health – both through better water quality and through 
better water retention during drought. Higher water quality 
and retention, particularly during drought, supports great-
er financial resilience for farmers, which in turn, plays a 
significant role in mental health. Healthy farmers contribute 
to healthy rural communities, particularly through drought 
periods.   

 Environmental: Farm dams are ubiquitous in 
agricultural landscapes. Our findings suggest that signifi-
cant environmental benefits could be gained from relatively 
small interventions if they are implemented across the land-
scape. On a landscape scale, farm dam enhancement can 
increase drought resilience by holding water in the catch-
ment for longer during dry periods, reducing greenhouse 
gas emissions and increasing biodiversity.

 Economic: The findings from our farm-scale eco-
nomics research will provide support for farmers’ natural 
asset management decisions and inform government policy 
and program design. While initial research suggests that 

The strength of this study is in its multidisciplinary ap-
proach, integrating insights across ecological, social, and 
economic research. This approach has supported capacity 
to bring together ecological findings with questions related 
to adoption of natural asset management on farms.

A major surprise from our research is the relatively short 
period from intervention to environmental response – in 
some cases, just 6 months to see benefits. This short peri-
od could be used to promote changed practices to farmers; 
they will not have to wait years, as one does with tree plant-
ings, for instance, to earn a financial gain, climate resilience 
gain, and biodiversity gain.

A concerning finding is the presence of E. coli above what 
is recommended in ‘typical’ farm dams in the region. This 
could have an impact on stock health. 

This study is groundbreaking in identifying farm dams as 
major greenhouse gas emitters, and the significant role 
that enhancement can have on reducing emissions, with 
the best performing farm dams acting as greenhouse gas 
sinks.

The adoptability of enhancing dams is influenced by the 
interaction between the characteristics of the farming 
population, their farming systems, and the characteristics 
of the management innovation. It is how these interact and 
influence the relative advantage of farm dam enhancement 
and how farmers can learn about and trial the practice that 
will determine likely adoption rates. Our ongoing research 
hopes to understand this interaction better and explore the 
implications of our findings for agricultural extension and 
other NRM policy and program interventions to support 
adoption.

Website(s):
https://www.sustainablefarms.org.au/

Photo Credit: Amber Croft, Eleanor 
Lang; Sustainable Farms

the returns to farmers far outweigh the costs of enhancing 
farm dams, research looks into what policies and programs 
could support the drivers and reduce the constraints to 
widespread adoption of this approach. 
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AT A GLANCE

Objective: 
Support countries to build resilience by enabling the im-
plementation of integrated drought management.

Lead countries/organizations: 
Food and Agriculture Organization of the United Nations 
(FAO) and United Nations Convention to Combat Desert-
ification (UNCCD)

Place: 
Global

BACKGROUND AND OBJECTIVES

Drought hit more than 1.5 billion people between 2000 
and 2019, and over 10 million people lost their lives due to 
major drought events in the past century. The importance of 
proactive and integrated drought management (IDM) is now 
increasingly being recognized. A wide array of methods and 
tools are available to support the planning for IDM, which 
allows an increasing number of countries to develop their 
national drought plans. Nevertheless, planning for drought 
follows an iterative process that requires regular reviews. 
More importantly, plans must be operationalized to reach 
their ultimate goal.

FAO and UNCCD, together with other partners, including 
the Integrated Drought Management Programme, World 
Meteorological Organization, and University of Nebraska, 
are working in partnership to achieve this objective and 
support countries in operationalizing their drought plan. 

ACTIONS

The 2017 International Seminar on Drought and Agriculture 
was a notable step to reaffirm FAO’s commitment to work 
with its partners and support the paradigm shift to proactive 
drought management. FAO’s support deploys seven types 
of actions under its mandate to improve nutrition, increase 
agricultural productivity, raise the standard of living in rural 
populations, and contribute to global economic growth:
• Awareness-raising to anchor the engagement of deci-
sion-makers;
• Development of technical guidelines to supply tested and 
effective methodologies and tools, including innovative and 
digital applications;
• Capacity-building to empower relevant stakeholders;
• Direct support to countries to respond to concrete and 
context-specific requests;
• Partnerships and cooperation to widen the network 
and integrate the required expertise into the program on 
drought;
• Studies and assessments to build baselines for drought 
management;
• International Forums to support information-sharing and 
common learning.

FAO, together with the Global Mechanism of UNCCD, 
works further to mobilize resources and translate its vision 
into action. With the support of the Global Environment Fa-
cility (GEF), FAO and UNCCD embarked on a new program 
in 2020 to enable the implementation of national drought 
plans (NDPs). The project has been supporting countries 
since 2021 with the provision of tools and methods, peer-
to-peer learning, and information to empower cooperation 
and partnership, establish a community of practice, align 
policy, and better access financing. 

The project implements the following actions:

• Supports the Intergovernmental Working Group on 
Drought to fulfill countries’ aspirations on “Effective Poli-
cy and Implementation Measures for addressing drought 
under the UNCCD”;
• Enhances the Drought Toolbox hosted by the UNCCD, 
and the FAO-hosted Drought Portal, as versatile and ac-
cessible online digital platforms for IDM;
• Enables the implementation of national drought plans to 
better align with the relevant national frameworks through 
capacity development programmes and global awareness 
raising events;

FAO’S DROUGHT PROGRAM

Photo Credits: ©FAO/Luis Tato
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RESULTS

SUCCESSES AND LESSONS LEARNED

Website(s):
https://www.unccd.int/land-and-life/drought/toolbox

FAO’s program on drought is expanding in terms of the-
matic areas and partnership, with results in line with the 
dimensions of sustainable development:

 Social: The overall impact of the program aims to 
strengthen the resilience and preparedness of communi-
ties, thus improving livelihoods. Vulnerability and impact 
assessment is at the heart of the program, in particular, the 
integration of social and gender aspects in the conducted 
methods for enhanced resilience. Direct resources and 
investments can thus be directed towards the most vulnera-
ble to make IDM accessible and inclusive.

 Environmental: Inadequate natural resource man-
agement, including land and water, can impair the ability of 
ecosystems to withstand the impacts of drought. Therefore, 
building resilience of ecosystems to drought is a fundamen-
tal expectation. FAO’s program advocates for sustainable 
practices, such as drought-smart land and water manage-
ment.

 Economic: Reactive approaches and emergency 
actions prove to be more expensive and less effective than 
proactive drought management. FAO promotes innovative 
modalities, including through public-private partnerships 
(PPPs), of financing for drought at all stages (pre-, during, 
post-drought stages). Beyond the potential for additional 
fundraising, such innovative modalities are based on the 
premises that investment in resilience and risk-financing 
have better financial and social returns. 

The lessons learned from FAO’s drought program reinforc-
es that IDM requires holistic and multidisciplinary approach-
es to respond to its complexity. Being considerably more 
intricate than planning, the future implementation of nation-
al plans will benefit from key project achievements, which 
include: 

Strengthened global partnership: Through enhanced 
stakeholders’ involvement, a multicriteria assessment of 
31 NDPs was conducted, which led to the identification of 
the ready-for-implementation plans. Moreover, preparatory 
events in Cape Verde’s WASAG Forum (February 2023) 
and the UN Water Conference (March 2023) were orga-
nized on drought preparedness and drought financing in 
view of the High-Level Meeting on Drought Resilience to be 
organized in November 2023, aiming to raise the profile of 
drought on the global agenda through multi-level dialogues. 
The collaboration involves national authorities, develop-
ment agencies, decision-makers, research institutes, and 
NGOs.

Knowledge management: To develop capacities for 
strengthened institutional frameworks, three regional work-
shops were held in support of the implementation of NDPs. 
Based on the mapping of vulnerability assessment meth-
odologies, six case studies were developed to illustrate 
approaches for drought risk profile and representation of 
vulnerability across the globe.

Continued development: As science and research expand, 
new and tested approaches are made accessible to coun-
tries to be more effective in implementation. This includes 
the development of the FAO Drought portal to provide 
open access to on-ground applications of relevant tools for 
drought preparedness in agriculture. A multi-criteria analy-
sis tool, furthermore, was produced in support of national 
databases for drought vulnerability measurement and 
indication on priority areas of intervention.

Targeted finance: The increasing need for funds is ad-
dressed through the analysis and facilitation of access 
to innovative mechanisms and instruments to close the 
drought finance gap. A drought financing tracker was 
developed to assess the status of drought investments and 
inform the elaboration of statistics and analyses to support 
decision making based on global finance trends. 

• Improves drought vulnerability assessment and prepared-
ness for mitigation measures to strengthen the existing 
methodologies with leading methods.

https://www.unccd.int/land-and-life/drought/toolbox
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AT A GLANCE

Objective: 
Drive transition towards resilient, productive, and sus-
tainable agroecological food systems through farmer-led 
innovation and research.

Lead countries/organizations: 
European Commission, EU, AgriCord Alliance

Place: 
16 countries: Africa (Burkina, Mali, Senegal, Cameroun, 
Burundi, RDC, Madagascar, Tanzania), Asia (Philip-
pines), Pacific (Fiji, Tonga, Solomon Islands and Samoa), 
Caribbean (Haiti) and Latin America (Brazil & Uruguay)

BACKGROUND AND OBJECTIVES

Evidence suggests that supporting small-scale farmers to 
build on their innovations through farmer-led joint research 
with scientists is important for management of natural 
resources and climate change adaptation. Moreover, 
farmer-led research strengthens the resilience of rural com-
munities and helps farmers to maintain and improve their 
livelihoods in fast-changing contexts. Farmer Organisation 
(FO) support is crucial for transitioning to agroecological 
production and sustainable food systems. Agroecologi-
cal sustainable practices are key to coping with climate 
change and meeting increasing food needs. From the FO 
perspective, agroecology requires adopting natural farming 
systems to increase soil fertility, manage pests and diseas-
es, and build resilience to climate change, while reducing 
production costs and increasing incomes. FOs also view 
agroecology as an opportunity for peer-to-peer learning and 
exchange of experiences.

Resilient, productive, and sustainable agroecological agri- 
food systems secured through farmer-led innovation and 
research represent the impact of three key expected out-
comes of the EU-funded Farmers Organizations Leading 
Research and Innovation on Agroecology for Sustainable 
Food Systems (FO-RI) programme:
(i) Strengthened national and regional institutional support 
for farmer-led action research on innovative agroecological 
approaches, (ii) Increased local farmer know-how to apply 
agroecological approaches and to innovate for sustainable 
and resilient agroecological agri-food systems, and (iii) En-
hanced organizational capacities of FO and partner entities 
to support farmer-led agroecological innovation.

ACTIONS

To obtain these outcomes, FO-RI developed a participa-
tory approach structured around five components, each 
putting farmers and their organizations in the driver’s seat 
of action-research and innovation. The project began with 
a short inception phase. Strategic partners from the conti-
nental, regional, national, and local levels, including FOs, 
agri-agencies, and researchers, were involved in the differ-
ent aspects of the implementation. Gender and youth were 
mainstreamed in all programme-related activities.
At the core of FO-RI is a set of 13 action-research projects 
led by FOs with the technical support of agri-agencies 
and research organizations to design, test, and dissemi-
nate innovations based on agroecological principles. The 
projects focus on one or several dimensions of the food 
system – production, transformation, marketing. To achieve 
results, the capacities of researchers, farmers, and FOs 
to carry-out experiments and to develop agroecological 
approaches are strengthened.

Training and local peer-to-peer events on agroecological 
topics (e.g. mixed-cropping, rotation with legumes, mixed 
farming with livestock, agroforestry, bio-pesticides, organ-
ic fertilisers, farmers’ seeds) are organized based on the 
farmers’ demands and interests. Special attention is paid to 
women and youth in decision-making processes at the FO 
level with regards to local experiments. Specific groups are 
created to address topics of interest for women – such as 
vegetables and integrated pest management – and youth – 
such as organic fertilisers. Socio-political conflicts and food 
and health crises in some countries could affect programs; 
however, close monitoring and evaluation is put in place 
to address bottlenecks. Together with the phased planning 
approach, it allows for regular adjustments to activities and 
areas of intervention.

This knowledge-creation and sharing effort builds on 
farmers’ own experiences, ideas, and knowledge. Capital-
ization of relevant experiences within and outside FO-RI is 
generated and disseminated by FOs, agri-agencies, and 
AgriCord, which is a grouping of agri-agencies and farmer 
organisations. Scaling of innovations related to agroecology 
is addressed through the networks of these actors and sim-
ilar programs worldwide. The capitalization process feeds 
into the advocacy component of engaging with policymak-
ers to advance the agroecology agenda. For this purpose, 
partners from government, international, and regional farm-
er organizations and research institutes attend advocacy 
events and multi-stakeholder platforms and dialogues.

FARMERS’ ORGANISATIONS LEADING 
RESEARCH & INNOVATION ON AGROECOLOGY 
FOR SUSTAINABLE FOOD SYSTEMS (FO-RI)
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RESULTS SUCCESSES AND LESSONS LEARNED

Website(s):
https://europa.eu/capacity4dev/desira/wiki/fo-ri

Project impacts on sustainable development include:

 Social: The capacities of farmers’ organizations 
and farmers to innovate were improved with increased 
training and knowledge-sharing on productive and resil-
ient farming systems and value chains. With support of 
research and agri-agencies, farmers can experiment with 
new agricultural practices, design new farming systems 
based on agroecological practices, and negotiate for 
access to markets and services. Special attention in this 
project was given to increasing the skills and knowledge 
around agroecological practices for women and youth, two 
groups who, historically, have limited access to such infor-
mation. 

 Environmental: Through this project, farmers 
designed and managed more diversified farming systems, 
increasing biodiversity at farm- and landscape-level, and 
nourishing soil health through better nutrient recycling 
and better organic matter management at farm- and value 
chain-level. Based on new agroecological practices farming 
systems became more productive and resilient to climate 
change. For example, diversified agroforestry systems help 
ensure crops are more resistant to higher temperatures.

 

 Economic: Farmers and farmers’ organizations 
improved the productivity of their farming systems by 
strengthening ecological processes, limiting the use of 
external inputs, and participating in value chains and mar-
kets with increased added value. New products and new 
markets were promoted by strengthening the participation 
of FOs in the governance of existing value chains or by 
creating new value chains.

The experiments are based on action-research approach-
es, farmer-led innovation methodologies, and farm-
er-to-farmer exchanges to share results and lessons. For 
example, farmers learned how control pests in orchards, 
experimenting with different practices – such as attracting 
certain ants to attack insects – and shared results with oth-
er farmers during workshops. The approaches valorize lo-
cal knowledge and local capacity is a key factor of success.

Strong partnerships are built at the local level with farmers, 
farmer organizations, agri-agencies, and research organi-
zations to ensure the quality of the experiments, mobilize 
the scientific expertise, and monitor resource management. 
Farmers lead the process, steering planning, monitoring, 
and evaluation, with the support of Agricord and agri-agen-
cies. In fact, multi-stakeholder approaches are more 
efficient when farmers are in the driver’s seat of external 
supports.

As a lesson learned, advocacy is an important issue to 
scale the agroecological transition. The project mobilizes 
relevant farmer organizations at the national, regional, and 
continental level to support a dialogue with policymakers 
by disseminating policy briefs, organizing events with policy 
makers, participating in dialogues organized by policymak-
ers when designing new programmes or regulations.

https://europa.eu/capacity4dev/desira/wiki/fo-ri
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AT A GLANCE

Objective: 
To enhance productivity, environmental sustainability, 
and resilience to threats in England’s farming sectors.

Lead countries/organizations: 
Department for Environment, Food and Rural Affairs, 
UKRI – Innovate UK

Place: 
England

BACKGROUND AND OBJECTIVES
The farming industry in England is facing changes as the 
industry moves away from the CAP system that relies on 
farming subsidies. The CAP system provides direct pay-
ments to farmers, as well as market support measures 
and rural support. Post EU-exit, farming businesses will 
need to become more resilient and efficient to thrive amid 
the changes. Simultaneously, England and other countries 
around the world face challenges related to climate change, 
biodiversity, carbon neutrality, and food insecurity. Agricul-
ture plays a vital role in addressing these challenges. By 
funding industry and farmer-led research, development, 
and innovation, the Farming Innovation Programme will 
address the following Department for Environment, Food, 
and Rural Affairs (Defra) priority outcomes:
• Increase the sustainability, productivity, and resilience of 
the agriculture, fishing, food, and drink sectors, while en-
hancing biosecurity at the border and raising animal welfare 
standards
• Reduce greenhouse gas (GHG) emissions and in-
crease carbon storage in the agricultural, waste, peat, and 
tree-planting sectors to help reach carbon neutrality 
• Improve the environment through cleaner air and water, 
minimized waste, and thriving plant and terrestrial and 
marine wildlife.

Defra is operating an industry-driven Farming Innovation 
Programme, delivered by UKRI–Innovate UK, to support 
a green economic recovery by stimulating innovation and 
boosting sustainable productivity in agriculture during the 
Agricultural Transition period (to 2029). The Programme will 
deliver on the government’s commitment to invest 2.4% of 
GDP in Research and Development (R&D) by 2027 and will 
unlock innovation to deliver farmer-led solutions to short- 
and long-term productivity challenges.

ACTIONS

The Farming Innovation Programme provides grants to-
ward the cost of research projects and trials, awarded on a 
competitive basis. The programme is separated into three 
funds:

Fund 1: Industry-led R&D Partnerships Fund: Collaborative, 
industry-led research, and development projects respon-
sive to immediate, specific, or shared industry needs with 
commercial relevance.

Fund 2: Farming Futures R&D Fund: Collaborative projects 
to address longer-term strategic and sector-wide thematic 
challenges impacting environmental sustainability, produc-
tivity, and resilience.

Fund 3: Projects to Accelerate Adoption Fund (under devel-
opment): Smaller, agile ‘on-farm’ projects to test the feasi-
bility of new technologies and demonstrate new methods 
to the farming community. These projects will be farmer-led 
and focused on finding practical solutions to immediate on-
farm productivity challenges.

Underpinning these three funds will be a knowledge ex-
change and demonstration function. This will be aligned 
across the package to disseminate promising outputs and 
drive uptake and adoption of new technologies, processes, 
and practices by farmers, growers, and other end users. As 
of 2022, Funds 1 and 2 are live and run through the Agricul-
tural Transition Period, while Fund 3 is still in the planning 
phase. 

FARMING INNOVATION PROGRAMME

It will address tactical and strategic challenges, such as 
producing nutritious food more efficiently and sustainably, 
whilst helping the sector to reduce GHG emissions to 
achieve its net zero goals. It will also mainstream new agri-
cultural technologies, underpinned by cutting edge science, 
and increase farmer engagement by putting them at the 
center of R&D. The Farming Innovation Programme will 
also be relevant to the transformation of the UK’s food and 
farming sectors and the UK’s Food Strategy. It will help to 
drive the development of new technologies, processes, and 
practices that will be needed to secure a productive and 
sustainable farming sector into the future.
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RESULTS SUCCESSES AND LESSONS LEARNED

The Farming Innovation Programme will support innovation 
to improve productivity, enhance the environment, reduce 
GHG emissions, and improve climate-resilience. It will 
support the development of ideas and products to drive on-
farm improvements.

 Social: This programme promotes increased 
collaboration between farmers and researchers. It seeks to 
ensure that farmers, growers, and foresters remain at the 
heart of projects, bringing their valuable real-life experienc-
es to the project consortia. This means that each innova-
tion remains focused on helping to improve the day-to-day 
real challenges faced by those in the food sector.

 Environmental: We have estimated that the 
Farming Innovation Programme will lead to an abatement 
of 4.9 mega tons of CO2-equivalent by 2050. Agriculture 
is responsible for 11% of total GHG emissions in the UK. 
As such, it has a key role to play in helping the UK meet its 
net zero emissions target by 2050 and these projects can 
help to meet these goals. 

 Economic: The Farming Innovation Programme 
is projected to contribute to increased sustainable produc-
tivity. We have estimated that the programme will raise 
agricultural productivity by 15% by 2050. The programme 
will encourage new commercial products, services, and 
patents by supporting R&D and new job creation in relation 
to the research projects. It will also promote increased pri-
vate sector investment in R&D, as projects require match 
funding. 

Our first projects started their R&D in the summer of 2022. 
Projects can last between one and five years. 

Examples include: 

• Developing a herd of electric robots for horticulture. The 
project will aim to harvest vegetables in-field sustainably 
and reliably. It will overcome challenges in safety, har-
vest-planning, communication, and display of data.

• Developing a novel way to gain insights into the health 
of dairy cows. A completely hands-free solution will moni-
tor a cow’s welfare and performance without the need for 
wearable devices.

• Developing a crop disease surveillance network. The 
project utilizes several identical sensing devices located 
in the field of crops. The data from each sensor provides 
an early warning of the presence of pathogens, which 
is turned into a recommended management plan for the 
farmer or grower.

As of July 2022, we have committed over £54M in funding 
across seven competitions. Some examples of the projects 
we have funded include:

• The development of sustainable, low-impact fertilizers for 
agriculture
• A robotic courgette harvester, which can reliably replace 
manual laborers 
• The development of a test that can rapidly and inexpen-
sively detect major bacterial and viral lung pathogens of 
pigs. 

The programme has now been running for over a year, 
so we can use application data to gain insights on the 
programme. Projects are spread across sectors and we 
received applications from all sectors of the UK. Overall 
success rates show that 68.3% of applications were fund-
able, which shows the high quality of projects received.

From March 2023, Defra will be running a Checkpoint Re-
view to review early outcomes and understand where the 
Programme can be improved further. We will look to ensure 
funding is reaching widespread groups across different sec-
tors and is targeting areas that need the greatest support. 
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AT A GLANCE

Objective: 
Determine whether flooding corn fields after harvest 
in the Mississippi Delta can provide critical habitat for 
migrating birds while enhancing or maintaining farm 
productivity.

Lead countries/organizations: 
U.S. Department of Agriculture, Delta Wind Birds, Univer-
sity of Mississippi, Mississippi State University Extension 
Service

Place: 
Mississippi Delta, USA

BACKGROUND AND OBJECTIVES

Agricultural areas in many parts of the United States fall 
within migratory flyways for birds. Many farmers in these 
areas flood their fields during winter (November to Febru-
ary) to provide habitat for migrating waterfowl. This practice 
is common in the Mississippi Delta, where farmers flood 
a portion of their fields to create duck habitat and make 
extra income by participating in conservation programs or 
through leasing land to duck hunters.

Other groups of birds, including migratory shorebirds, use 
the same Mississippi flyway to migrate from Canada and 
the Arctic to Central and South America. Shorebirds rely on 
shallow mud flats to stop and feed in between long flights 
while migrating but require this habitat earlier in the year 
(September to November). The objective of the project was 
to determine if earlier flooding, around September instead 
of November or December, could provide critical habitat 
and other ecological benefits for these migrating birds while 
enhancing farm productivity and the farmers’ bottom line.

ACTIONS

Scientists from The U.S. Department of Agriculture’s 
(USDA) Agricultural Research Service (ARS) and partners 
–including Delta Wind Birds, University of Mississippi, and 
Mississippi State University Extension Service – are work-
ing with farmers at multiple locations to reflect differences 
in soil type and farm management within the Delta to flood 
corn and soybean fields immediately following harvest. This 
conservation practice provides shallow water habitat for 
shorebirds during their fall migration. Shifting this practice 
to fall months not only provides shorebird habitat but also 
supports fall migrating ducks, such as Blue-winged Teal. 
Scientists are working with partners to assess shorebird 
and waterfowl use as well as food resources provided by 
the created habitat. Partner institutions are conducting reg-
ular shorebird surveys and measuring aquatic invertebrate 
densities (shorebird food resource) at different field sites.

In addition to wildlife benefits, researchers are studying 
other ecosystem services related to soil health and water 
quality that could support more sustainable farming. For 
example, the practice of flooding fields creates temporary 
wetlands that may stimulate important ecosystem pro-
cesses like denitrification. Monitoring of storm events is 
also being conducted to assess whether these processes 
in flooded fields decrease nitrogen and phosphorus runoff 
from agricultural fields. Temporary flooding may also de-
crease soil loss through runoff of suspended soil particles 
during heavy rain events. Scientists are also conducting 
soil assessments in flooded and control fields to determine 
impacts on soil health. Working with participating farm-
ers, scientists are assessing yields on flooded and control 
fields.

FLOODING FIELDS MAY BE A WIN-WIN FOR 
FARMERS AND BIRDS IN THE MISSISSIPPI 
DELTA
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RESULTS SUCCESSES AND LESSONS LEARNED

Website(s):
https://tellus.ars.usda.gov/stories/articles/flooding-fields-
may-be-a-win-win-for-farmers-and-birds-in-the-mississippi-
delta/

Flooded corn fields were able to provide critical habitat for 
migrating shorebirds. Seventeen species of shorebirds 
were recorded using flooded fields associated with the 
project. Based on a 10-day residence time per individual 
bird, 36 hectares of flooded fields supported at least 2,100 
shorebirds during fall migration. High aquatic invertebrate 
densities (>1,000 individuals/m2) were established within 
two weeks of flooding and persisted throughout the fall 
flood period.

 Social: Participating farmers have reported posi-
tive experiences, including higher subsequent crop yields in 
some cases, and no substantial issues with spring planting 
after the flood treatments. Although these management 
practices do require extra work for farmers, they have not 
encountered other significant barriers. Moreover, some 
farmers have begun to take a new interest in the wildlife 
attracted to their fields.

 Environmental: One of the discovered benefits 
of this program was enhancing processes that decreased 
nitrogen runoff to the Gulf of Mexico, like denitrification. 
This process converts excess nitrogen from the field to 
atmospheric nitrogen, but is fairly inactive in cold weather. 
By flooding fields in September before colder winter tem-
peratures occur, denitrification was enhanced. Temporary 
flooding removed an estimated 36 kilograms per hectare of 
residual nitrogen from flooded fields, which translated into 
significant reductions in nitrogen runoff. This practice reduc-
es the amount of unused fertilizer running off into water-
ways. Early flooding had other environmental benefits such 
as reduced sediment and phosphorus runoff in the winter, 
which not only protects water quality but also preserves 
critical soil resources for farmers.

 Economic: Preliminary results indicate the pro-
gram had no negative impact on crop yields, suggesting 
soil health is not negatively impacted by short-term flood-
ing. In fact, one farm reported a slight (4%), but significant, 
increase in soybean yields in fields previously flooded after 
corn compared to control fields. At current soybean prices, 
that translates to a $61 per acre boost in profit. There are 
fuel costs involved with initial flooding and some inconve-
nience associated with timing during harvest. Future eco-
nomic analysis will focus on whether the potential wildlife, 
environmental, and yield benefits exceed farmer costs.

The biggest success of this project has been the adapta-
tion of NRCS EQIP 644 in Mississippi. Farmers can now 
receive financial incentives to create shallow water habitat 
in both the fall for shorebirds and the winter for waterfowl. 
However, one lesson learned by project staff is that farmers 
in the Delta have varied opinions on the impact of con-
trolled flooding on their fields. Expanded application of the 
practice will require significant outreach and education ef-
forts. Mississippi State University Extension Services, Delta 
Wind Birds, and participating farmers are hosting farm 
days and USDA’s Natural Resources Conservation Service 
agent trainings that highlight the project.

Moving forward, the project organizers are planning to do 
larger-scale studies on farms in the Delta region to provide 
more data for outreach efforts. These studies are support-
ed by a three-year U.S. Environmental Protection Agency 
Farmer-to-Farmer grant with university and extension part-
ners. This research will focus more on assessing soil health 
benefits and understanding what management practices 
are needed in conjunction with temporarily flooding fields.

The project is in its second year and has expanded the 
research scope and incorporated additional research 
questions comparing the provision of ecosystem services 
provided by fall, winter, and fall-winter flooding periods. 
Additional analysis is being done to confirm whether this 
practice is economically acceptable for farmers.

Photo Credits: Jason Taylor, Larry Pace

https://tellus.ars.usda.gov/stories/articles/flooding-fields-may-be-a-win-win-for-farmers-and-birds-in-the-mississippi-delta/
https://tellus.ars.usda.gov/stories/articles/flooding-fields-may-be-a-win-win-for-farmers-and-birds-in-the-mississippi-delta/
https://tellus.ars.usda.gov/stories/articles/flooding-fields-may-be-a-win-win-for-farmers-and-birds-in-the-mississippi-delta/
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AT A GLANCE

Objective: 
Transform the way farms of all sizes can more easily 
make the transition to sustainable agricultural practices 
with the introduction of Bayer’s farmer-first digital plat-
form – ForGround.

Lead countries/organizations: 
Bayer US

Place:
USA

BACKGROUND AND OBJECTIVES

The ground we stand on has potential to support a more 
resilient and regenerative planet, yet much of this potential 
remains locked. Bayer’s regenerative agriculture program 
aims to revitalize this potential by supporting soil health, 
reducing erosion, and increasing soil water availability. 

Thanks to our science, data, and technology, it’s possible 
to scale regenerative practices across the value chain, 
but to make this happen, Bayer must work hand-in-hand 
with farmers and companies committed to fighting climate 
change. Only together can we start to unlock the land and 
leave it better than we found it, for the benefit of families, 
farms, and futures.

Based on the successful foundation of the existing Bayer 
Carbon Program, ForGround by Bayer – a farmer-first dig-
ital platform – expands and evolves beyond carbon offsets 
to explore other ways that farmers can make a positive 
impact in their operations through the adoption of regener-
ative agricultural practices and technologies. It also aims 
to help farmers to connect with companies to help meet 
their sustainability goals, whether it be through footprinting, 
value chain interventions, or carbon offsets.

ACTIONS

Via ForGround, Bayer will assist enrolled farmers to im-
plement and manage agricultural practices that can help 
provide benefits to their land, such as improved soil health,¹ 
increased water availability,² fewer inputs,³ increased 
weather resiliency,⁴ and reduced soil erosion,⁵ as well as 
provide the opportunity to generate incremental revenue by 
connecting farmers with programs like Bayer Carbon.

The available benefits at launch are:

• Best-in-class practice transition assistance with agronom-
ic support, evidence-based field studies and trials, curated 
content and events, like-minded community, and a trusted 
network of leading experts.

• Connection to potential new revenue streams for adopting 
new practices (e.g., Bayer Carbon Program), evaluating 
the current market price of carbon assets on an annual 
basis, and increasing farmers’ payment rate to reflect those 
increases.

• Reduced transition cost barriers (e.g., specialty equip-
ment, seed discounts), including incentives and rewards 
such as a free subscription to Climate FieldView™ Plus7, 
Bayer’s industry-leading digital farming app, which allows 
an even deeper understanding of the management of farm-
ers’ fields. Climate FieldView provides a variety of manage-
ment tools such as tracking seed populations, yield man-
agement, customized seed scripting, and field scouting.

FORGROUND
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RESULTS SUCCESSES AND LESSONS LEARNED

Website(s):
https://www.bayer.com/en/us/forground

In 2021, Bayer partnered with growers and companies to 
further advance the Carbon Initiative. Initially launched for 
US and Brazilian growers in 2020, the Carbon Initiative has 
expanded to Europe and Argentina and has launched key 
partnerships with other industry leaders. Since the launch, 
more than 2,600 growers have been enrolled from 10 differ-
ent countries. 1.4M+ acres have been added, and 500,000 
tons of carbon was sequestered in the soil. In addition, $4 
million was returned to farmers by way of individual pay-
ments for practice change on enrolled acres.

The program is slated to expand upon these successes on 
over 2 million acres in 2022-2023. Sequestering carbon on 
this land through practice changes such as strip-till, no-till, 
and planting cover crops will help to reduce greenhouse 
gas emissions. 

There are many other benefits that Bayer is leveraging with 
the launch of ForGround, including:

 Social: ForGround brings new revenue-earning 
opportunities to the rural communities that feed our nation; 
by entering carbon markets, rural communities advance 
their socio-economic development in a cost-effective way 
that allows for carbon trading and stimulates new market 
opportunities for farmers. 

 Environmental: Reducing tillage and planting 
cover crops have on-farm and environmental effects. These 
practices can increase soil organic matter and improve 
the physical and biological properties of your soil,¹ which 
may improve yield stability. Cover crops can help suppress 
weeds and cycle nutrients by fixing atmospheric nitrogen 
and scavenging excess soil nutrients. Cover crops and 
reduced tillage practices can also create lasting positive en-
vironmental effects by reducing soil erosion⁵ and decreas-
ing sedimentation and nutrient pollution of waterways, as 
well as reducing water use,² while promoting healthier soils 
for future generations. 

 Economic: Transitioning to regenerative agricul-
ture may result in lower crop inputs³ and increased weather 
resiliency⁴ of that crop, decreasing their costs and helping 
insulate them from extreme weather events. ForGround of-
fers growers additional potential revenue-earning opportu-
nities by allowing them to take advantage of equipment and 
seed discounts/rebates, discounted crop advisor services, 
and more, which can be accessed through their FoGround 
profile online.

While the Bayer Carbon Initiative was successful in its pilot 
and launch, there were additional unmet needs from the 
perspective of both the farmer and upstream companies. 
Farmers may want to implement regenerative farming and/
or carbon sequestering practices to ensure the long-term 
sustainability of their operations, but a robust resource li-
brary for information, recommendations, and best practices 
was not available. Upstream companies develop sustain-
ability goals but often lack the ‘how’ execution of reaching 
those goals. ForGround is the platform in which those 
needs are met by providing scientific rigor and scalable 
solutions required to deliver on sustainability initiatives, 
climate commitments, and verified offset credits.

Lessons learned throughout the first year of the program 
are twofold. First, there are numerous early adopters of 
regenerative agricultural practices that are not currently 
compensated with the existing carbon market structure. 
This creates tension with how to build and grow this area 
into a structure that rewards all good practices and not just 
those who transition. 

Secondly, the transition process to regenerative agriculture 
practice is long and complicated for farmers. Moving to 
practices such as no-till, strip-till, and planting cover crops 
for carbon markets can require up to a 20-year commit-
ment, which is not common practice in agriculture. We 
anticipate seeing more farmers move to these practices 
in the near future once they have had extensive time of 
trial-and-error practice on their operations. 

1 Finney, D.M., Buyer J.S., & Kaye J.P. (2017). Living cover crops have 
immediate impacts on soil microbial community structure and function. 
Journal of Soil and Water Conservation, 72(4), 361-373. Doi:10.24.478/
jswc.72.4.361.
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AT A GLANCE

Objective: 
To create data-driven policy change, catalyze invest-
ment, and increase access to tools that will contribute to 
sustainable agricultural productivity growth in all world 
regions.

Lead countries/organizations: 
Virginia Tech College of Agriculture and Life Sciences 
Global Programs

Place:
Global

BACKGROUND AND OBJECTIVES

The Global Agriculture Productivity (GAP) Initiative at Vir-
ginia Tech brings together expertise from the private sector, 
NGOs, Virginia Tech and other universities, and global 
research institutions to create data-driven policy change, 
catalyze investment, and increase access to tools that will 
contribute to sustainable agricultural productivity growth in 
all world regions. The GAP Initiative is housed within the 
College of Agriculture and Life Sciences (CALS) Global at 
Virginia Tech.

The GAP Report is the heart of the Initiative. First estab-
lished by the Global Harvest Initiative (GHI) in 2010, the 
report tracks the trajectory of total factor productivity (TFP) 
growth using data sets curated by the United States De-
partment of Agriculture Economic Research Service.

TFP incorporates a range of inputs and outputs in its cal-
culations, revealing detailed trends in agricultural systems. 
TFP rises when producers utilize innovative agricultural 
technologies to increase output with the same amount or 
fewer resources. TFP encompasses three inputs that con-
tribute significantly to agriculture’s environmental impact: 
land, fertilizer, and livestock.

Examples of productivity-enhancing technologies include 
advanced seed varieties, precision mechanization, and 
improved animal husbandry. Using various methods and 
practices, it is possible to increase TFP at all scales of ag-
ricultural production. The GAP Report examines the trends 
driving TFP growth and provides on-the-ground contex-
tualization and proven innovations to create TFP growth 
through data-driven storytelling by GAP Report partners.

ACTIONS

To sustainably meet the world’s needs for agricultural prod-
ucts by 2050, global TFP needs to increase by an average 
of 1.73% annually. However, during 2011- 2020, average 
annual global TFP growth was only 1.12%, compared to 
1.99% annual growth during 2001-2010.

The GAP Initiative convenes stakeholders across the agri- 
food and public sectors to identify pathways to accelerated 
and sustainable TFP growth. In 2022, the Initiative hosted 
two events – in Nairobi, Kenya, and in Washington, DC – to 
bring together thought leaders, mobilizers, and policymak-
ers to tackle this globally pressing issue.

These gatherings elicited strategic pathways forward. 
Investing in public agricultural Research & Development 
(R&D) and extension systems, embracing science and in-
formation-based technologies, improving infrastructure and 
market access for agricultural inputs and outputs, cultivat-
ing partnerships for sustainable agriculture and improved 
nutrition, expanding and improving regional and global 
trade, and reducing post-harvest loss and food waste were 
all identified as critical actions for accelerating sustainable 
productivity growth.

In addition to these stakeholder gatherings, the GAP 
Initiative also sponsors research and analysis to examine 
TFP growth in the context of global events. For example, 
the 2022 GAP Report features analysis on the effects of 
COVID-19 policies and actions, the Ukrainian conflict, and 
trade disruptions on sustainable productivity growth. New 
research conducted by Virginia Tech assistant professor, 
Wei Zhang, about the effects of extreme weather events on 
TFP, also premiered in the 2022 report. The GAP Initiative’s 
goal is to increase every farmer’s access to every proven 
tool needed to increase productivity, profitability, and re-
turns to society, the environment, and the economy.

GLOBAL AGRICULTURE PRODUCTIVITY 
INITIATIVE 
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RESULTS SUCCESSES AND LESSONS LEARNED

The GAP Initiative brings together policymakers, practi-
tioners, industry leaders, and researchers to consider the 
social, environmental, and economic implications of sus-
tainable and accelerated agricultural productivity growth 
through strategic partnerships with technical organizations, 
data-driven storytelling, and commissioned research on 
pressing global topics related to productivity.

 Social: The 2022 GAP Report featured several 
successful efforts of partners attempting to improve food 
security and producer wellbeing. For example, in the midst 
of civil unrest sparked by food price spikes, the Interna-
tional Maize and Wheat Improvement Center (CIMMYT) 
focused on averting food emergencies by working to stabi-
lize the wheat supply and promote resilience. A partnership 
between Mosaic India and the Sehgal Foundation promot-
ed sustainable agricultural practices among smallholders 
through improved agriculture development, water manage-
ment, and education within India’s rural societies.

 Environmental: Understanding the impact of 
climatic events on the growth trend of TFP is critical for in-
forming investments and mitigation plans to strengthen the 
resilience of growth. Wei Zhang’s new research at Virginia 
Tech illustrates how extreme weather events negatively 
impact productivity growth. Extreme climate events are 
estimated to have, on average, a negative and statisti-
cally significant impact on TFP growth rate. These results 
demonstrate the importance of increasing climate resilience 
within the agri-food system to sustain TFP growth.

 Economic: Research sponsored by the GAP 
Initiative in 2022 identified critical economic policy issues 
that need to be addressed to prevent further loss in agri-
cultural productivity, especially in light of global crises such 
as the COVID-19 pandemic and the conflict in Ukraine. 
Disruptions caused by supply chain inefficiencies, conflict, 
and policy intervention diminish the gains from uninhibited 
trade. Trade restrictions imposed on Russia and their allies 
during the Russian invasion of Ukraine impacted global 
grain, oilseed, and fertilizer markets, leading to damaging 
effects on food security in developing nations.

In 2022, the GAP Initiative facilitated communication of the 
GAP Report’s key messages through partnerships, institu-
tional cooperation, and events. These efforts culminated in 
sharing the importance of sustainable agricultural produc-
tivity growth, with more than 440 attendees at the 2022 
GAP Report launch and a media reach of 9.4 million.

Climate change, conflict, COVID-19, and extreme weather 
events add additional layers of complexity to sustainably 
improving TFP. To reach the 1.73% target growth rate, 
drastic changes and improvements to the agricultural 
system need to be prioritized. Therefore, governments, the 
private sector, research institutions, international devel-
opment organizations, and civil society groups must take 
urgent action. The GAP Initiative has been able to identify 
emerging themes to influence collaborations and policy. 
Increased investment in public agricultural R&D, accessible 
technology, improvements to agricultural productivity, and 
partnerships are all key priorities for the future.

These themes have also inspired the GAP Initiative’s 2023-
2025 guiding principle: to focus on ensuring equal access 
to productivity-enhancing tools for every farmer to improve 
returns to society, the environment, and the economy. 
This will involve conducting more intensive policy analysis, 
deepening regional and customized data analysis and re-
search, advancing advocacy of key priorities at multilateral 
events and places where investment decisions are made, 
and convening a broader network of partners, innovators, 
and influencers.

Photo Credit: GAP Report

Website(s): 
www.globalagriculturalproductivity.org

http://www.globalagriculturalproductivity.org
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AT A GLANCE

Objective: 
Support countries in building national capacities for 
digital soil mapping, establishing national soil information 
systems, and developing global maps tailored for all FAO 
members.

Lead countries/organizations: 
FAO members, FAO Global Soil Partnership

Place: 
Global

BACKGROUND AND OBJECTIVES

About 95% of the food we eat is grown from soil, which is 
rapidly diminishing due to unsustainable human activity. 
Around 33% of all soils around the world are degraded 
and it is our collective responsibility to safeguard this vital 
resource. In the face of climate change and overuse of fer-
tilizers and pesticides, globally available and dynamic soil 
information systems are essential. Evidenced-based soil 
information systems are at the core of a proven soil protec-
tion strategy.

Scaling up the use of digital tools and innovative technol-
ogies while simultaneously leveraging local expertise are 
important pathways to addressing climate change and food 
insecurity. Raising technical capacities at the global scale 
would also bring countries together to effectively safeguard 
and improve soil health.

Over the past decade, the FAO’s Global Soil Partnership 
(GSP) has become an internationally recognized mech-
anism composed of 194 FAO members and over 500 
partners committed to sustainable soil management. Its 
mandate is to improve and maintain the health of at least 
50% of the world’s soils by 2030 and beyond.

ACTIONS

FAO’s GSP has been supporting countries in establishing 
national soil information systems and developing coun-
try-driven global maps, including the Global Soil Organic 
Carbon Map (GSOCmap), Global Soil Organic Carbon Se-
questration Potential Map (GSOCseq), Global Salt-affected 
Soils Map (GSASmap), and Global Black Soil Distribution 
Map (GBSmap). 

To date, thanks to its global capacity-building program, the 
GSP has reached more than 1,400 national experts from 
130 countries worldwide through more than 70 training 
workshops. The partnership has supported countries in pro-
ducing high priority data products, focusing on addressing 
major soil threats, potential of soil resources to address the 
impacts of the climate crisis, and tackling food insecurity.

FAO is working with members on the preparation of the 
Global Soil Nutrient and Nutrient Budget Maps (GSN Map) 
to boost soil health and productivity. The GSN Map will 
provide decision-makers with a tool to guide fertility man-
agement recommendations and national policies based on 
the assessment of soil nutrient content and budgets. This 
initiative will therefore contribute – in the long-term—to 
alleviating the current hike of food and fertilizer prices as 
well as the disruption of fertilizer supply chains, by helping 
to improve fertilizer use efficiency while bolstering agri-food 
systems.

FAO is also working on the establishment of the Global Soil 
Information System (GloSIS) together with the International 
Network of Soil Information Institutions (INSII) and with the 
support of the Global Soil Laboratory Network (GLOSO-
LAN). GLOSOLAN works on improving the capacities of 
soil laboratories, including soil spectroscopy for rapid, 
cost-effective, and non-destructive characterization of soil 
properties. The U.S. Department of Agriculture (USDA) 
is part of GLOSOLAN and INSII, which are supporting 
global developments in soil characterization, analysis and 
mapping, and improving national capabilities through GSP 
actions.

GLOBAL SOIL PARTNERSHIP: ON A 
MISSION TO SOIL MAPPING
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RESULTS SUCCESSES AND LESSONS LEARNED

Project impacts on sustainable development include:

 Social: Through more than 60 training workshops 
organized by the FAO/GSP, over 1,200 national experts 
have been actively engaged and trained to use, generate, 
and harmonize soil data and information. The Global Soil 
Organic Carbon Sequestration Potential Map (GSOCseq), 
for example, is now being used to select hotspot areas for 
carbon sequestration potential and implement sustainable 
soil management (SSM) practices through the Recarbon-
ization of Global Soils, or RECSOIL, an initiative that aims 
to improve soil health and reduce dependence on external 
inputs.

 Environment: The use of up-to-date soil data and 
information is essential for understanding global, regional, 
and national trends, as well as for identifying intervention 
hotspots for scaling up sustainable soil management prac-
tices through an evidence-based approach. Over the last 
decade, the GSP has supported the launch of National Soil 
Information Systems in Macedonia, Sudan, Afghanistan, 
Lesotho, Armenia, Cambodia, and the Regional Soil Infor-
mation System for South America.

The GSP has developed four country-driven global soil 
property maps, which inform decision-making for the effi-
cient management of natural resources. The GSOCseq, 
for example, aids in identifying high carbon sequestration 
potential in areas affected by heavy metal-pollution, so 
that sustainable soil management interventions aimed at 
increasing the organic matter content of these soils will 
also help to immobilize these contaminants and reduce its 
bioavailability to the crops grown there. 

 Economic: Soil information and data as an open-
source good is crucial for the transition to more resilient 
and sustainable agri-food systems, which leads to im-
proved food security and economic outcomes. The use of 
up-to-date soil information at the national scale can help 
to better plan agricultural and land planning interventions 
and policies, for example, by excluding areas with higher 
carbon content or fertility from urbanization plans, or by 
planning the implementation of irrigation schemes with 
high quality water in salt-affected areas. At the farm scale, 
detailed soil information can result in the judicious use of in-
puts, particularly fertilizers and amendments, appropriate to 
soil characteristics and crop needs, thus reducing the costs 
derived from generalized use of these inputs, which in most 
cases are lost through runoff or leaching and cause envi-
ronmental problems such as contamination of watercourses 
and eutrophication.

The FAO’s GSP has enabled development and support of 
technical capacities and awareness at national, regional, 
and global levels of dynamic soil systems. To date, 168 
countries have nominated a focal point, and around 550 
NGOs, universities, research centers, farmers associations, 
and private sector groups have joined GSP as members. 
GSP has reached around 1,000 farmers and extension 
service staff through the Global Soils Doctors Programme. 

More than 5,000 participants have benefited from multiple 
training sessions on digital soil mapping and modelling, and 
soil laboratory procedures, soil spectroscopy, quality con-
trol, and laboratory health and safety. The overall success 
of this initiative stems from the extensive network of experts 
that the GSP has succeeded in bringing together and the 
scientific guidance of the Intergovernmental Technical Pan-
el on Soil (ITPS), which has been instrumental. 

Over the next ten years, the GSP will continue to make 
systemic and cultural changes to realize the full value of 
data assets and to build an evidence-base to underpin soil 
research, policymaking, programs, and services to improve 
outcomes for all members. Moreover, the GSP is moving 
from a phase of network consolidation and knowledge 
creation and dissemination to an implementation phase, in 
which the focus will be on working with farmers at the field 
level and strengthening the capacity of government techni-
cians, extension services, labs, and researchers.

Photo Credits: @FAO/Matteo Sala

Website(s):
https://www.fao.org/global-soil-partnership/en/

https://www.fao.org/global-soil-partnership/en/
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AT A GLANCE

Objective: 
To reduce Aotearoa New Zealand’s agricultural emis-
sions and build the agriculture sector’s resilience to cli-
mate change, including developing a pricing mechanism 
for agricultural emissions.

Lead countries/organizations: 
He Waka Eke Noa is made up of the sector, Government 
and Māori representatives (the Indigenous Peoples of 
Aotearoa New Zealand).

Place: 
Aotearoa New Zealand 

BACKGROUND AND OBJECTIVES

Agricultural climate action, both mitigation and adaptation, 
is critical to achieving sustainable productivity growth, feed-
ing a growing global population, and limiting catastrophic 
climate change and environmental impacts.

Agriculture is an integral part of Aotearoa New Zealand’s 
economy and society. He Waka Eke Noa, which is made up 
of the Government and Māori representatives (the Indige-
nous Peoples of Aotearoa New Zealand), is committed to 
driving sustainable food and fibre production for future gen-
erations. Agriculture accounts for approximately half of New 
Zealand’s total emissions. In our Zero Carbon Act, we have 
committed to reaching net zero by 2050, which includes a 
commitment to reducing biogenic methane (methane from 
plant and animal sources) by 10% by 2030 and by 24-47% 
by 2050. These domestic legislated targets support our 
recently updated Nationally Determined Contribution (NDC) 
to reduce our net emissions by 50% by 2030 based on our 
gross 2005 emissions. To contribute to achieving these tar-
gets, the Zero Carbon Act requires agricultural emissions to 
be priced by 2025 (recognizing all other sectors are already 
priced within the New Zealand Emissions Trading Scheme).

To support these agriculture-related climate commitments, 
we have created He Waka Eke Noa – The Primary Sector 
Climate Action Partnership, also known as The Partnership.
The phrase ‘He Waka Eke Noa’ is a Māori proverb that 
means “we are all in this together.” This proverb reflects the 
diversity of New Zealand’s primary sector and how we must 
work together to effectively address climate challenges.

ACTIONS

The Partnership is a five-year programme to equip farmers 
and growers with the information, tools, and support they 
need to reduce emissions and build resilience to climate 
change. This includes:

• Establishing recommendations on the development of a 
pricing mechanism for agricultural emissions (required by 
2025 by the Zero Carbon Act)
• Producing guidance on how to measure, manage, and 
reduce emissions
• Supporting farmers by providing tools to produce farm 
plans to manage emissions
• Developing a system for measuring and reporting on 
emissions
• Producing guidance to support farmers adapting to a 
changing climate

This toolkit will align to the greatest extent possible with 
other on-farm environmental actions, such as protecting 
and restoring freshwater and biodiversity.

HE WAKA EKE NOA: THE PRIMARY 
SECTOR CLIMATE ACTION PARTNERSHIP
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RESULTS SUCCESSES AND LESSONS LEARNED

The He Waka Eke Noa Partnership is in its third year and 
has reached a number of milestones towards its objectives 
of reducing agricultural emissions and supporting sector 
resilience.

 Social: The Partnership supported farmers and 
growers to better understand their emissions, including how 
to measure and manage emissions through farm planning, 
and develop a plan to reduce these emissions. Not only do 
farm plans help growers learn from past growing seasons 
through comparison, they help growers gain greater overall 
insight and predictability over their own operations. 

 Environmental: The Partnership documented the 
annual total of on-farm emissions on 61% of farms, includ-
ing 92% of dairy farms. It ensured that 21% of farms have a 
written plan to measure and manage their emissions.

 Economic: The Partnership provided recom-
mendations to the New Zealand Government on a pricing 
mechanism for agricultural emissions from 2025 onwards. 
The proposed program of action is aimed at ensuring farm-
ers and growers are equipped with the knowledge and tools 
they need to deliver emissions reductions while maintaining 
profitability.

Following the He Waka Eke Noa Partnership recommenda-
tions and advice from the Climate Change Commission, the 
New Zealand Government is currently considering the final 
design of the system.

The He Waka Eke Noa Partnership plays a key role in 
supporting Aotearoa New Zealand’s primary sectors’ tran-
sition to long-term sustainability and success. Reaching 
the majority of farms – including most dairy farms – and 
documenting annual total emissions is a major success of 
the program thus far and will provide the foundation for miti-
gating such emissions. 

This process has illuminated key challenges the sector 
faces in transitioning to low-emissions. This knowledge 
has been integral to accurately informing policy decisions 
around investment, innovation, research and development, 
as well as Aotearoa New Zealand’s broader climate change 
strategy.

Reflecting on the learnings from the Partnership, the New 
Zealand Government recently committed $338 million 
(NZD) over four years to accelerate efforts to reduce agri-
cultural emissions. This includes establishing a Centre for 
Climate Action on Agricultural Emissions, a joint venture 
with business to accelerate the product development of 
tools for farmers to reduce their emissions. 

Photo Credits: He Waka Eke Noa Partnership and 
Ministry for Primary Industries, Manatū Ahu Matua

Website(s):
https://hewakaekenoa.nz

https://hewakaekenoa.nz
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AT A GLANCE

Objective: 
Document innovative soil management practices in Eu-
rope to provide information on regional and local practic-
es and conditions.

Lead countries/organizations: 
European Commission, Wallonia/Belgium, Italy, and 
Switzerland (coordinators), 50% co-funded by the EU 
from the “Horizon 2020” framework program through EJP 
SOIL

Place: 
25 countries, including most EU Member States and 
Switzerland, Turkey, UK

BACKGROUND AND OBJECTIVES

Innovative soil management practices (SMP) and agricul-
tural systems are promoted to enhance ecosystem services 
and to minimize soil threats and sustain agriculture in the 
context of climate change. A comprehensive stocktake of 
SMPs and their possible contributions to agricultural pro-
duction, ecosystem services, and biogeochemical cycles 
has not yet been a majority priority across Europe.

Using a surveying approach, i-SoMPE is documenting inno-
vative SMP. The data gathered is synthesized considering 
technical and ecological constraints and socio- economic 
barriers to the adoption of different SMP. Context-specific 
thematic maps are provided to guide farmers, researchers, 
and policymakers towards suitable SMP for climate-smart 
agriculture.

iSoMPE is part of the European Joint Programme Cofund 
on Agricultural Soil Management (EJP SOIL), which runs 
from February 2021 to January 2025, and includes a broad 
range of projects, with the common objective to develop 
knowledge, tools, and an integrated research community to 
foster climate-smart sustainable agricultural soil manage-
ment.

ACTIONS

Inventory of innovative SMP: One hundred different SMP 
— including agricultural systems, buffer strips and small 
landscape elements, crop protection, crops and crop rota-
tions, organic matter and nutrient management, tillage and 
traffic, and water management — were analyzed in relation 
to their current (2021) application across Europe. Potential 
areas of application (depending on climate, soil, land use/
farming systems) and adverse or beneficial impacts on soil 
health was assessed, in addition to other objectives. 

Current adoption of SMP: A database on the adoption rate 
of SMP in the environmental zones of partner countries 
was established. The database contained 3,690 records, 
available in static maps (images), reactive maps (app – 
forthcoming), and open data (data frame with raw data).

Development of a framework to assess the bio-physical 
limitations of SMP application: Land use, climate, topog-
raphy, and soil properties as bio-physical limits for the 
application of different practices were analyzed at the level 
of agro-ecological zones. Application of this framework was 
done on the adoption of cover crops.

Analyses of barriers and opportunities: A network analysis 
(cognitive and social mapping) based on data obtained in 
qualitative interviews from case studies covering different 
SMP across partner countries was conducted to identi-
fy factors facilitating or inhibiting the uptake of particular 
practices.

INNOVATIVE SOIL MANAGEMENT 
PRACTICES ACROSS EUROPE (iSoMPE)
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RESULTS SUCCESSES AND LESSONS LEARNED

The project provides a complete inventory of the current 
use of about 50 innovative SMP across Europe and their 
impacts as analyzed in various previous studies. It also 
identifies barriers and opportunities for the potential diffu-
sion of climate-smart, innovative practices across different 
bio-physical and socio-economic contexts.

The different practices documented in the project are all 
linked to the main challenges on which healthy soils can 
have a positive impact: sustainable food production, soil 
biodiversity, and soil functions for ecosystem services. 
Collectively, they can contribute to all three dimensions of 
sustainability (based on expert knowledge collected during 
surveys):

 Social: Crop diversification (intercropping, legumes 
integration, rotation) can increase food availability and posi-
tively impact nutritive values of products. Practices linked to 
the reduction of plant protection products can have a posi-
tive impact on farmworker health. Other practices, like con-
servation agriculture (e.g. reduced tillage), can also reduce 
the workload of farmworkers, seen as an opportunity for 
potential adopters. The qualitative analysis emphasizes the 
importance of networks around farmers, including advisers 
and other farmers, for sharing knowledge, experiences, and 
training or farm visits.

 Environmental: Most of the documented practices 
have a positive impact on environmental dimension, e.g. 
in terms of (i) soil erosion (reduced tillage, cover crops, 
conservation agriculture), (ii) nutrient use efficiency (vari-
able rate fertilize application, controlled traffic farming), (iii) 
soil structure (cover crops, crop rotations, grassland with 
legumes), (iv) water storage capacity (buffer strip, deep 
rooting plants, undersowing), and, (v) soil organic carbon 
(low emission slurry spreading, associated beets, associat-
ed rapeseed).

 Economic: Most of the documented practices 
have a beneficial effect on crop yields (64%) and on farm 
profitability (62%), but due to investment costs, the larger 
farms have a comparative advantage.

i-SoMPE’s survey demonstrated the presence of diverse in-
novative soil management practices in Europe. While some 
bio-physical limitations play an important role in the places 
and farming systems where particular practices are applica-
ble, regional and context-specific socioeconomic conditions 
need to be considered when designing policies to foster the 
application of management practices.

The analyses of barriers and opportunities of case studies 
in i-SoMPE has demonstrated the importance of networks 
among practitioners and researchers for experience and 
knowledge-sharing, of investments in machinery, and the 
consideration of risks taken in adopting innovations. Public 
policies to support the adoption of innovative practices 
should consider these aspects.

Within this project, we learned that SMP are highly context 
specific and that quantitative data can cover highly diverse 
situations and can be variably interpreted by local experts. 
On the other hand, the qualitative approach has shown 
that barriers and opportunities provide sound results that 
overcome the heterogeneity of the innovative practices and 
studied agro-ecosystems. . 

Photo Credits: Sophie Herremans and Julien Bunckens
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AT A GLANCE

Objective: 
To determine which combinations of traditional and mod-
ern bioproduction systems – in the study areas – will lead 
to a sustainable and resilient future.  

Lead countries/organizations: 
Philippines 

This was a multilateral cooperative research project 
between Japan, Indonesia, and the Philippines under 
the e-ASIA Joint Research Project, specifically: Japan: 
Institute for Global Environmental Strategies, University 
of Tokyo, Osaka University; The Philippines: University of 
the Philippines Los Baños Interdisciplinary Studies Cen-
ter for Integrated Natural Resources and Environment 
Management Indonesia: Pajadjaran University 

Place: 
Philippines

BACKGROUND AND OBJECTIVES

In the Philippines, the Integration of Traditional and Mod-
ern Bioproduction Systems for a Sustainable and Resilient 
Future Under Climate and Ecosystems Changes (ITMoB) 
project is being implemented in two watershed areas – the 
Pagsanjan-Lumban Watershed in the Laguna de Bay Basin 
and the Baroro Watershed in La Union. Project implemen-
tation is from October 16, 2022 to October 15. 2024. 

In anticipation of the threats and changes that may com-
promise the delivery of various ecosystem services brought 
on by climate, land use, and socio-demographic changes, 
which will ultimately affect the welfare of communities, the 
study aims to determine which combinations of traditional, 
modern, and hybrid bioproduction systems are most likely 
to lead to a sustainable and resilient future (by 2050) for the 
two study areas. 

As such, the Philippines-based study will assess traditional, 
modern, and integrated/hybrid bioproduction systems and 
how they interact in various scenarios. The bioproduction 
system scenarios include changes in climate, land use, 
policy implementation, and sociodemographic conditions. 
These various bioproduction systems will be subjected to 

ACTIONS

The project will determine and characterize the current for-
estry, fishery and agricultural bioproduction systems in the 
study sites through a series of meetings and consultations 
and secondary collection. The team will develop a common 
framework to create multiple future scenarios following the 
Nature Futures Framework (NFF), a flexible tool to support 
the development of scenarios and models of desirable fu-
tures for people, nature and Mother Earth.  Using modeling 
tools, impacts of climate, socio-demographic factors, and 
land use, land cover changes within selected bioproduc-
tion systems will be assessed and predicted, and potential 
synergies and trade-offs between ecosystem services will 
be identified through the use of modeling tools. 

Finally, the project will propose interventions to optimize 
ecosystem services within each scenario. Results are 
expected to provide insights into which combinations of 
bioproduction systems can maximize the supply of eco-
system services in different socioeconomic conditions and 
help determine the set of bioproduction systems that are 
most resilient to projected climate changes. Such insights 
will enable institutions and communities to craft better 
approaches, strategies, and policies to achieve sustainable 
and climate-resilient watersheds.

INTEGRATION OF TRADITIONAL AND MODERN 
BIOPRODUCTION SYSTEMS FOR A SUSTAINABLE 
AND RESILIENT FUTURE UNDER CLIMATE AND 
ECOSYSTEMS CHANGES (ITMoB)

modeling to predict future resilience and sustainability. 

It is anticipated that, overall, this action-research-for-de-
velopment model could advance science-based and 
multi-stakeholder anticipatory planning and decision-mak-
ing at the local level to optimize socio-economic gains of 
varying combinations of bioproduction systems while mini-
mizing ecological and environmental losses in the process. 
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RESULTS SUCCESSES AND LESSONS LEARNED

Project impacts on sustainable development include:

 Social: The Philippines team received support 
from the Provincial Government of Laguna and La Union 
through the creation of Executive Orders to form a technical 
working group (TWG)/committee on the project’s imple-
mentation. The members of the TWG are local govern-
ment officers who will be tapped as partners in achieving 
the goals and objectives of the project. Through this legal 
arrangement, the provincial governments ensure full 
cooperation and participation of designated members to 
future activities of the project for its smooth implementation. 
In return, as part of its capacity development component, 
through a series of trainings and workshops, the project 
aims to enhance the scenario-based planning of the local 
government units and other related agencies within the 
watersheds. In addition, the project is also in the process of 
creating a Memorandum of Understanding with two univer-
sities near the project sites, namely Batangas State Univer-
sity and Don Mariano Marcos State University.

 Environmental: For Year 1 implementation, the 
project has collected baseline biophysical and socio-eco-
nomic information related to the watershed areas. Biopro-
duction systems (BPS) within the watershed were identi-
fied, characterized, and mapped out. Through the series of 
Key Informant Interviews conducted, it was determined that 
rice-based, tiger grass, and vegetable-based BPS domi-
nate Baroro Watershed, while the majority of the Pagsan-
jan-Lumban Watershed is covered with coconut-based, 
rice-based, and vegetable-based BPS. Preliminary ecosys-
tem services including Carbon Storage and Sequestration, 
Annual Water Yield, and Sediment Delivery Ratio were 
also modeled using the Integrated Valuation of Ecosystem 
Services and Tradeoffs (InVEST) model. Moreover, a struc-
tured meta-analysis was conducted to scan solutions from 
case studies in the Philippines and categorize them into the 
three main perspectives of the NFF. 

 Economic: For Years 2 and 3, the team will con-
duct scenario-building workshops and farmer household 
surveys to determine what the different watershed stake-
holders envision in the future. Ecosystem modeling will 
then be employed to assess changes in the watershed eco-
system services as well as predict the future under multiple 
scenarios (including changes in climate, land use, policy 
and sociodemographic conditions). The ability to conduct 
ecosystem modeling will provide multiple benefits, including 
important financial planning. 

The challenges imposed by the COVID-19 restrictions, 
such as difficulty in conducting field work activities due 
to the travel ban during the initial months of the project 
implementation, became an opportunity for the project team 
to strategically optimize its resources and engagements 
with the local stakeholders of the watershed. Through the 
creation of a TWG as well as maximizing online services, 
the project was able to mobilize the data gathering and 
fieldwork activities. 

Additionally, institutional partnerships through a Memoran-
dum of Agreement and Memorandum of Understanding 
are currently in process with Batangas State University and 
Don Mariano Marcos State Universities, respectively, situ-
ated in both study sites of the projects. A number of young 
professionals, graduate students, as well as local govern-
ment officers are involved in the capacity building activities. 
They are conducted through online training and workshops 
with the aim of co-learning, co-developing, and co-manag-
ing the goals and objectives of the project. 

Website(s):
Intergovernmental Science-Policy Platform on Biodiversity 
and Ecosystem Services:
https://ipbes.net/scenarios-models

https://ipbes.net/scenarios-models
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AT A GLANCE

Objective: 
Accelerate the development and adoption of sustainable 
practices and technologies by Canadian farmers.

Lead countries/organizations: 
Industry partners are leading living labs projects with 
scientific support from Agriculture and Agri-Food Can-
ada (AAFC). In parallel, AAFC’s Living Labs Division is 
working with international partners to advance the living 
lab innovation approach. 

Place: 
The Canadian Agroecosystem Living Labs Network was 
first established in four provinces: Prince Edward Island, 
Manitoba, Ontario, and Quebec, and is expanding to cov-
er all provinces across Canada.

BACKGROUND AND OBJECTIVES
Addressing agri-environmental issues is complex but 
essential for improving the sustainability of agricultural pro-
duction, positioning the sector as a trusted source of food 
and other agri-based products, and ultimately supporting 
clean inclusive growth. A new approach is required to en-
able effective responses to persistent agri- environmental 
issues with national significance while considering the par-
ticular local conditions, the socio-economic environment, 
and the specificity of different production systems.

The Living Laboratories Initiative, which brings together 
farmers, scientists, and other collaborators to develop and 
test innovative practices and technologies, was launched in 
2018 as a new approach to agricultural innovation in Cana-
da. Through a network of Living Labs, the initiative focuses 
on building innovative solutions, such as riparian buffers or 
cover crops, to environmental issues related to agriculture, 
including climate change, soil health, water quality, and 
biodiversity, that can be adopted by Canadian farmers. 

ACTIONS

Through the gradual establishment of four sites in Canada, 
Agriculture and Agri-Food Canada (AAFC) implemented the 
“Agroecosystem Living Lab” approach, which is based on 
three core principles:

• Focusing on farmers’ needs: As the executers of innova-
tions, farmers are key collaborators throughout the entire 
process. Farmers not only test the proposed innovations, 
they contribute knowledge and experience to their develop-
ment and improvement at every step.
• Broad and diverse partnerships: Farmers, multidisciplinary 
teams of scientists and researchers, and other collabora-
tors contribute their expertise and resources to develop 
innovative farming practices and technologies. These col-
laborators include First Nations, governmental institutions, 
industry representatives, non-profit organizations, and 
producer groups.
• Testing in the real-life context: The practices and technol-
ogies are tested in the context and scale in which they will 
be adopted: on local farms under real agricultural produc-
tion conditions.

These principles, along with an iterative innovation cycle, 
were applied in the design, experimentation, and evaluation 
of beneficial management practices applied on the farmers’ 
land. Through this innovation cycle, farmers, scientists, 
local collaborators, and others come together to discuss 
farmers’ needs and to identify common priorities and 
objectives. Then, working together, they design innovative 
new practices or technologies to help address these needs. 
These innovations are then tested, evaluated, and further 
improved through a set of repeating steps.

LIVING LABORATORIES INITIATIVE: 
A NEW APPROACH
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RESULTS SUCCESSES AND LESSONS LEARNED

Project impacts on sustainable development include: 

 Social: The project team studies the social factors, 
such as demographics, influencing the decision to adopt 
the living lab innovations in a broader population. Addition-
ally, given the collaborative nature of the partnerships, the 
Living Labs program enables learning relationships be-
tween diverse stakeholders, 
including those from marginalized groups. 

 Environmental: 
• Living Lab – Atlantic (Prince Edward Island) 
Protecting soil health, water quality, and potato yield
Co-developing and studying soil and water management  
strategies, cover and companion crops, rotational practices, 
and slow-release fertilizers.

• Living Lab – Eastern Prairies (Manitoba)
Capturing carbon and improving productivity
Co-developing solutions to prevent nutrient, water and   
habitat losses; improve tile-drainage practices; enhance   
habitats for beneficial insects and pollinators; and 
investigate regenerative grazing for carbon capture and   
storage in grassland soil.

• Living Lab – Quebec (Lac Saint-Pierre) 
Collaborating to improve soil health and livestock produc-
tion
Co-developing solutions that reduce erosion and improve 
soil health with cover crops, lessen bank erosion and 
protect diversity through riparian buffers, and reduce the 
environmental effects of livestock production with improved 
feed and waste management practices.

• Living Lab – Ontario (Lake Erie Basin)
Working together to protect Lake Erie
Co-developing solutions to reduce soil and nutrient runoff 
through practices like continuous cover cropping and re-
duced tillage, promote soil conservation and overall water-
shed health.

 Economic: For each of the four active Living Labs 
projects, a team of social scientists and economists from 
the Science and Technology Branch and the Research and 
Analysis Directorate of Strategic Policy Branch has been 
working alongside researchers from various academic in-
stitutions and NGOs to provide information to help farmers 
understand the costs and benefits of implementing the 
innovations being co-developed.

Initial observations from the initiative have already demon-
strated early successes. The Living Lab approach is 
catalyzing space to build trust, develop relationships, and 
share experiences between participants. The initiative is 
also showing signs of research integration and eventual 
transdisciplinarity.

Moreover, participants reported the value of the produc-
er-centered approach, resulting in greater adoption of 
sustainable practices and technologies by producers. Living 
Labs are stimulating new and ongoing environmental stew-
ardship and allowing for further resource leveraging from 
partners, including industry partners.

Several lessons learned can also be identified. Developing 
a new way of working requires more time and effort. There 
are signs of culture change, with participants being open to 
conducting operations differently. Secondly, strong trusting 
relationships are crucial to partnership building and collab-
oration, requiring for project partners to clearly identify com-
mon group objectives to ensure system-level outcomes.

Flexibility and openness must be encouraged and nurtured 
by all Living Lab participants. Finally, regular communica-
tion is essential to building relationships and establishing 
trust between partners, along with coordination and leader-
ship skills to synchronize the many participants and per-
spectives involved.

Through the Living Laboratories Initiative (ongoing until 
March 2023), the Living Labs approach has shown great 
success and tremendous promise for accelerating the 
adoption of beneficial management practices for increased 
sustainability of the Canadian agricultural sector. As a 
result, the 10-year Agricultural Climate Solutions – Liv-
ing Labs program, a $185 million investment launched in 
2021, will employ the same Living Lab approach in the fight 
against climate change.

Website(s): 
https://agriculture.canada.ca/en/science/living-laborato-
ries-initiative    

https://agriculture.canada.ca/en/science/living-laboratories-initiative
https://agriculture.canada.ca/en/science/living-laboratories-initiative
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AT A GLANCE

Objective: 
To increase knowledge and promote adoption of resis-
tance management strategies to ensure sustainable crop 
production for the future.

Lead countries/organizations: 
CropLife Canada

Place: 
Canada

BACKGROUND AND OBJECTIVES

With ever-increasing pressures of extreme weather due 
to climate change comes increasing threats from insects, 
weeds, and diseases. There is a growing importance for 
pest resistance management strategies to protect crop 
yield and quality. Protecting the viability of current and fu-
ture pest control products is critical to ensuring sustainable 
crop production for the future.

Without all actors playing their part – from the companies 
selling products, to agronomists giving advice to farmers 
implementing the practices – resistance can persist quickly 
and important tools for achieving sustainable farms can be 
lost. Preserving these tools early is critical, as the discovery 
and development of new tools to manage pests takes time 
and so do new solutions.

In 2018, CropLife Canada launched Manage Resistance 
Now (MRN), a collaborative effort of industry, academia, 
and government experts. The objective of the platform is 
to forge partnerships, increase knowledge, and promote 
adoption of strategies that will lead to a reduction of weed, 
insect, and disease resistance. In an effort to increase the 
sustainability of an agricultural system, resistance man-
agement is based on integrated pest management (IPM) 
strategies, which are formulated on a combination of cultur-
al, biological, mechanical, and chemical control methods. 
Through the variety of resources offered, MRN aims to be a 
one-stop shop that enables cross-sector sharing of scien-
tific developments and field observations to help farmers 
manage resistance issues.

ACTIONS

The platform MRN was launched with a herbicide resis-
tance focus, followed by information on fungicides, insecti-
cides, and seed traits. The core sections were completed in 
2020, and each year new materials are added to address 
key pest issues as they arise in Canada. The best practic-
es are developed by CropLife Canada’s expert scientific 
technical Resistance Management Committee with input 
from an external committee of public scientist experts as 
well as partner organizations and extension specialists. The 
recently updated strategies can be accessed and down-
loaded from the website. Resellers and farmers can quickly 
search and locate the relevant best practice strategies that 
provide crucial and timely advice on managing pest resis-
tance. For example, searching on the platform, one can 
find factsheets on how to manage herbicide resistance in 
kochia or wild oats, and can view videos on the status of 
resistance and how to assess the risk. The suite of infor-
mation is offered in both official languages of Canada and 
currently includes:

MANAGE RESISTANCE NOW

• 18 Factsheets
• 11 Case studies
• 16 Videos
• Feature articles
• Active social media

In 2021, a partner initiative was launched that allowed var-
ious organizations, such as commodity groups, to collab-
orate on the development of new materials. The initiative 
was put in place to address more specific resistance man-
agement issues, leverage and communicate with a wider 
network, and accelerate the development of resources. The 
first partner project was published in 2022 in collaboration 
with four commodity groups across Canada.

MRN is openly accessible and is promoted through so-
cial media, paid media, and through a growing network of 
seed companies, academics, extension specialists, grower 
groups, and commodity organizations. 
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RESULTS SUCCESSES AND LESSONS LEARNED

MRN is mobilizing stakeholders to work together to drive 
awareness and implementation of resistance management 
practices, resulting in benefits across the three pillars of 
sustainable development.

 Social: A critical outcome of MRN is driving aware-
ness and implementation of agricultural practices. Through 
grower surveys, CropLife Canada has been able to track 
this over time. In 2021, one year following the launch of the 
best practices for Bt corn section on MRN, record high lev-
els of awareness of rotation, scouting, and record-keeping 
were noted, following a dip in 2019. The user stats continue 
to grow as we expand our content and partnerships, with 
currents stats as follows:
• 22,181 new users have visited the site
• Average users view 1.5 pages per session
• Twitter: 2,044 followers (English and French)
• Facebook:1,976 followers (English and French)

 Environmental: With increased awareness often 
comes increased implementation, as also noted in the 
grower surveys. Implementation of IPM strategies to delay 
resistance also reduced overall pest pressure and the need 
for pesticide application, which results in multiple environ-
mental benefits, including maintaining natural enemies of 
pests. 

 Economic: Effective control of pests and main-
taining relevance of pest control tools can help reduce the 
devastating impact pests have on farm income, particularly 
as pest pressures evolve with climate change. Proactive re-
sistance management strategies can have greater upfront 
costs but have shown to pay off in the long-term. Estimates 
show that herbicide resistance costs producers from $1.1 to 
1.5 billion annually in terms of increased herbicide use and 
decreased yield and quality.  Modelling over a 20-year pe-
riod has shown resistance management can result in profit 
losses in the first year of implementation, but by year two it 
pays for itself in profits of 14-17% over 20 years. 

In 2019, MRN won Best Stewardship Program at the Inter-
national Agribusiness Intelligence Crop Science Forum & 
Awards.

Input across academia, government, and industry was 
critical to providing different perspectives and increasing 
credibility of the resources. In the third year of the program, 
efforts to expand reach were implemented through partner-
ships with regional and national commodity associations 
and by adding content relative to specific regions. This 
resulted in a significant number of new unique users and a 
momentous increase in social media reach, inlcuding:

• Twitter impressions
English: 60K (3,800% increase); French: 121K (62,000% 
increase);
• Facebook post reaches
English – 4,000 (7,000% increase), French – 46K 
(331,000% increase)
• Website: 1,272 new users

A lesson learned was that continuous annual investment 
is required to keep content current, which can be done by 
adding new materials to address emerging issues and stay-
ing active on social media.

There is an opportunity to further expand MRN’s reach. In 
2022, MRN will launch its first grower contest where grow-
ers can submit stories of implementing resistance manage-
ment strategies for a chance to win prizes. The goal is to:

• Drive more traffic to the MRN site
• Identify peer-to-peer influencers
• Expand partnership opportunities
• Encourage resistance management dialogue

Photo credits: Greg Dunlop, iFusion research

Website(s): 
https://croplife.ca/

https://manageresistancenow.ca/

https://croplife.ca/
https://manageresistancenow.ca/
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AT A GLANCE

Objective: 
Improve the promotion of novel N/P nutrient manage-
ment and recovery potential for the ready-for-practice 
cases, which are still not sufficiently known by practi-
tioners and market players.

Lead countries/organizations: 
European Commission, 3R-BioPhosphate Ltd. (HU); 
funded by EU

Place: 
Hungary, Belgium, Spain, Netherlands, France, Germa-
ny, Italy, Poland

BACKGROUND AND OBJECTIVES

The agriculture and food industries have a high depen-
dence on resources in their production and strive for long-
term sustainability. There is an urgent need to optimize 
resource use and smooth the transition to knowledge-driv-
en practices. Therefore, it is essential to spread knowledge 
and information about the insufficiently exploited Nitrogen/
Phosphorus (N/P) recovery innovations (technologies, 
products, practices) that have already reached matured 
and post-research innovative results and are market 
“ready-for-commercial practice.”

The objective of the NUTRIent MANagement and Nutrient 
Recovery Thematic Network, or NUTRIMAN, is to improve 
the promotion of these commercial and market ready-
for-practice qualified cases of N/P nutrient management 
and recovery potential that are not yet sufficiently known 
or used by practitioners. This promotion will create new 
opportunities for farmers to develop connections between 
matured research results with market-competitive and com-
mercially useful results and farming practice in the priority 
area of nutrient management and nutrient recovery. NUTRI-
MAN takes a bottom-up approach to identify incentives and 
bottlenecks for adoption and to prioritize technologies/prod-
ucts that will ensure greater willingness to utilize matured 
innovations and improve multiplier effects. The project 
targets large-scale uptake of the recovered N/P innovative 
fertilizers produced from unexploited resources of organic 
or secondary raw materials in line with the circular econo-
my model, and of which are efficiently used by farmers from 
both economic and environmental standpoints.

ACTIONS

Identification of technology readiness level (TRL) 6 and 
above of matured and post research innovative results 
made in the field of N/P recovery. Over 1,000 EU27 recent 
research results have been identified that are close to 
being put into practice, but are not yet sufficiently known by 
agricultural practitioners.

Market-driven evaluation of innovative N/P nutrient re-
covery technologies and novel N/P fertilizer products and 
practices, both by internal and external experts and by the 
potential end-users as well.

Compilation of “ready-for-practice” knowledge in the form 
of European Innovation Partnership Agricultural Produc-
tivity and Sustainability (EIP-AGRI) practice abstracts, info 
sheets, multi-lingual (eight languages) product application 
and training materials, audio-visual materials, and info-
graphics.

Sharing and disseminating the collected knowledge to 
agricultural practitioners (farmers, farmer organizations, 
advisory services) using online webinars and face-to-face 
workshops across Europe.

Long-term operation (up to year 2031) of an interactive 
practice-oriented NUTRIMAN farmer platform in eight lan-
guages that is maintained to support EU27 farmers and all 
stakeholders.

NUTRIent MANagement and Nutrient 
Recovery Thematic Network (NUTRIMAN)
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RESULTS SUCCESSES AND LESSONS LEARNED

The NUTRIMAN Farmer Platform has created an invento-
ry of 80 innovative fertilizer processing technologies and 
recovered phosphorus/nitrogen products. 150 field test 
showcases and workshops have been organized for farm-
ers across EU to demonstrate novel applications to farmers 
and other practitioners. At least 1.5 million farmers and 
stakeholders are connected to the NUTRIMAN info net-
work. More than 50 articles in journals, newspapers, farmer 
magazines, and newsletters have been published on the 
technologies.

 Social: Networks like NUTRIMAN are important 
awareness-raising platforms in Europe that engage differ-
ent actors. Thus far, over 1.5 million farmers have been 
connected. NUTRIMAN achieved and supported greater 
user acceptance of collected solutions and a more inten-
sive dissemination of existing knowledge. The project also 
serves practical educational and training purposes with 
technical information about innovative N/P recovery solu-
tion opportunities. Socio-economic and gender dimensions 
considered in the development of promotion.

 Environmental: The project supports the imple-
mentation of 2030 EU targets for Circular Economy, Green 
Deal, and environmental and climate sustainability, while 
improving food safety and security. It provides tools to the 
European agricultural sector to become more productive 
and manage natural resources sustainably while preserv-
ing the environment through zero emissions and energy 
independent solutions. It provides different solutions for bio-
based by-products to be upcycled into different fertilizing 
products.

 Economic: The NUTRIMAN Farmer Platform is 
supporting farmers with economically sustainable, mar-
ket-competitive solutions to improve farm practices. Appli-
cation of more efficient and advanced solutions supports 
a more rapid economic recovery and the creation of new 
jobs. In this context, the novel solutions open new techni-
cal, economic, and environmental opportunities. 

Developing trust and knowledge across the entire value 
chain is key to increasing farmer adoption of bio-based fer-
tilizers. So far, basic research programs have yet to interest 
farmers, as farmers are often more drawn to “ready-for-
practice” innovations that have already been demonstrated 
under real field conditions with market competitive perfor-
mance.

The Farmer Platform lists and presents these ready-for-
practice and close-to-market novel recovery technologies 
and products, focusing on the most urgent needs of farm-
ers. The database is continuously expanding, presenting 
all innovative solutions with a status just before they are 
introduced to the market or early stage of market intro-
duction. New updates are highlighted on the web at www.
nutriman.net.

NUTRIMAN has already contributed to large-scale adop-
tion of innovative, recovered nitrogen and phosphorus 
fertilizers. These include, for instance, a zero-emission and 
energy independent technology that enables phosphorus 
recovery with economical high nutrient density from food 
grade animal bone grist at industrial scale. Another exam-
ple is the Poul-AR® technology, which enables the produc-
tion of ammonia sulfate/nitrate from poultry manure.

Conversion and scale-up of research and innovative results 
into market competitive solutions and viable products is a 
highly challenging venture. However, there is an increas-
ing market demand for practical N/P nutrient solutions and 
products that are safer, less costly, more environmentally 
friendly with better resource and energy management than 
the traditional ones on the market

. 
Website(s):
https://cordis.europa.eu/project/id/818470

www.nutriman.net

http://www.nutriman.net
http://www.nutriman.net
http://www.nutriman.net
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AT A GLANCE

Objective: 
Deliver third-party certification of sustainable farmland 
management and improve sustainability outcomes in 
agriculture.

Lead countries/organizations: 
Leading Harvest

Place:
Global, featuring a case study in Tulare County, Califor-
nia

BACKGROUND AND OBJECTIVES

Leading Harvest launched on Earth Day 2020 but its story 
begins in 2017 when a group of farmers, landowners, 
conservationists, and sustainability experts came together 
to create a scalable program for independently verifying 
sustainable farm management and environmental, social, 
and governance (ESG) outcomes. After workshopping its 
program with over 50 stakeholder groups across the U.S. 
and conducting field-tests on 25,000 acres of cropland, 
Leading Harvest launched as its own independent nonprofit 
to serve the broad agricultural community. Leading Harvest 
provides educational programs and farmland management 
certification standards to improve sustainability outcomes 
and create transparency in agriculture globally. Leading 
Harvest’s inaugural Farmland Management Standard is the 
first universal, outcomes-based sustainability standard that 
focuses on farm management and continual improvement. 
The Standard requires farmland owners and producers to 
follow best management practices for 13 outcome areas 
ranging from soil health to the well-being of local communi-
ties.

By implementing our Farmland Management Standard, 
Leading Harvest hopes to advance sustainable productivity 
growth, especially as it relates to soil health, water resourc-
es, and crop protection. Objectives 2 and 3 of the Stan-
dard directly call for the protection of soil health and water 
resources for efficient agricultural productivity. Objective 4 
addresses the use of crop protectants to enhance produc-
tivity and reduce crop losses. Leading Harvest provides a 
scalable, industry-wide solution to urgent issues facing us 
– from climate change and biodiversity to the resilience of 
croplands and communities.

ACTIONS

Leading Harvest creates the educational materials neces-
sary to understand, interpret, and implement the Farmland 
Management Standard, those materials of which manage-
ment authority for farmland use to apply the Standard to 
their particular operating context. Leading Harvest does not 
prescribe practices necessary to conform with the Stan-
dard; rather, it provides family farmers and farm managers 
the flexibility to select best practices for sustainable out-
comes. 

Objective 3 of the Standard focuses on water resources. 
In collaboration, FarmTogether and Green Leaf worked 
to protect water resources and manage water for efficient 
agricultural productivity, in conformance with the Leading 
Harvest Standard.

When Green Leaf took over the management of Chester 
Farm, they began to upgrade the irrigation system on the 
farm. On average, the ranch’s irrigation infrastructure was 
only able to deliver water with about 60% efficiency to its 
crops, and the ranch team noticed a major lack of unifor-
mity, as large as a 30-40% differential in water delivery 
between some sprinklers.

The Green Leaf team installed both updated filter sta-
tions as well as new fan jet sprinklers and aimed to more 
rigorously evaluate the efficiency and uniformity of water 
delivery. Instilling these changes has allowed Green Leaf 
to maintain an 85% or greater efficiency standard across 
all of Chester Farm for water delivery, as well as to improve 
water quality and meet Leading Harvest’s performance 
measures for water use and water quality.

These actions and others allowed FarmTogether to be in 
conformance with the Standard. To ensure its conformity 
with the Standard, FarmTogether engaged a third-party 
Certification Body to conduct a certification audit. Upon 
successful completion of the audit, FarmTogether achieved 
certification to Leading Harvest’s Farmland Management 
Program.

SCALING SUSTAINABILITY OUTCOMES 
ACROSS AGRICULTURE
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RESULTS

SUCCESSES AND LESSONS LEARNED

Website(s):
https://www.leadingharvest.org 

To date, Leading Harvest has 1.5 million acres enrolled in 
its Farmland Management Program, covering 100 different 
row and permanent crop types over 31 U.S. states. Confor-
mance to the Leading Harvest Standard leads to improved 
sustainability outcomes across agriculture. Each user of the 
Standard renders its own unique and innovative approach 
but must be in conformance with the Standard’s 13 prin-
ciples, 13 objectives, 33 performance measures, and 71 
indicators that address economic, environmental, social, 
and governance issues. Third-party auditing conducted by 
independent and accredited certification bodies is used to 
verify whether the practices applied are sufficient to con-
form with an outcome described by an indicator.

 Social: The Standard requires contribution to 
social networks and health of local communities. It also 
requires consideration and respect of the rights of local 
communities and Indigenous Peoples, as well as demands 
that safe and healthy working environments are provided. 
Examples of how users of the Standard achieve positive 
social outcomes include participation in local agriculture-re-
lated organizations and local governments, employee 
recruitment programs targeting women and marginalized 
groups, employee training around the rights of local com-
munities and Indigenous Peoples, and professional devel-
opment training opportunities for employees.

 Environmental: The Standard requires practice 
of sustainable agricultural stewardship, enhancement of 
soil health, protection of water resources, conservation 
of energy, and conservation of biodiversity. Examples of 
how users of the Standard achieve positive environmental 
outcomes include application of regional agricultural Best 
Management Practices (BMPs), use of regional water use 
conservation programs, and low-emissions technology.

 Economic: The Standard requires contribution 
to the economic well-being of local communities and fair 
compensation and training for personnel. Examples of how 
users of the Standard achieve positive economic outcomes 
include local employment and procurement, financial 
support for agricultural scholarships, and a living wage for 
personnel and contract management company employees.

Leading Harvest is taking steps to expand its program 
into new regions and work with partners within the supply 
chain to increase sustainable outcomes. In 2021, Leading 
Harvest launched its first international pilot in Australia and 
will publicly launch its Australian program in 2023. In 2022, 
Leading Harvest began to work with Nestle USA to certify 
sustainable and regenerative farming practices in its tomato 
and soy supply chains.

As part of Leading Harvest’s own continual improvement 
process, the Leading Harvest Farmland Management 
Standard learns from its users and undergoes a revision 
process every five years to ensure its rigor and relevance 
to the current landscape of sustainable agriculture and 
best management practices. As the landscape evolves and 
becomes more rigorous, users of the Standard, such as 
FarmTogether, may be held to a higher standard than they 
had previously.
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AT A GLANCE

Objective: 
Achieve healthier soils and plants for a food-secure and 
environmentally sustainable world.

Lead countries/organizations: 
IFDC

Place:
Benin, Burkina Faso, Côte d’Ivoire, Egypt, Ghana, Mali, 
Niger, Nigeria, Senegal, Togo, Burundi, Ethiopia, Kenya, 
Mozambique, South Sudan, Uganda, India, and Nepal

BACKGROUND AND OBJECTIVES

Fundamental improvements in soil and plant nutrition will 
be required to meet the challenge of sustainably feeding 10 
billion people by 2050. Global population growth will drive a 
substantial increase in food demand, while climate change 
is already accelerating risk to food production, especially in 
resource-restricted regions. Major changes in agricultural 
systems, especially improvements in nutrient use efficiency, 
will be required to meet our shared challenge of creating a 
more food-secure, environmentally sustainable world.

Achieving impact at scale requires research and technol-
ogy adapted to smallholder needs. IFDC experts and their 
partners work across the discovery-to-consumer continu-
um, which involves the testing of advanced fertilizers and 
related nutrient management technologies; design of fer-
tilizer manufacturing and quality control processes; market 
systems development; gender and youth empowerment; 
and applied policy and regulatory analysis.
With an emphasis on working with strategic partners and 
strengthening local capacity, IFDC bridges the traditional 
gaps between research, technology dissemination, and 
market systems that often undermine efforts to innovate, 
achieve results, and sustain impact at scale. IFDC’s strate-
gy focuses on coordinating and integrating project-level re-
search and development efforts across four priority areas:

• Develop, test, and adapt technologies that improve soil 
health and plant nutrition
• Increase farm productivity, profitability, and sustainability 
of target smallholder agricultural systems.
• Strengthen market systems to scale technologies and 
improve livelihoods, environmental outcomes, and climate 
resilience.

ACTIONS

IFDC brings together innovative research, market exper-
tise, and strategic public and private partners to identify and 
scale sustainable solutions for soil and plant nutrition that 
benefit farmers, entrepreneurs, and the environment.

To improve soil health and plant nutrition, IFDC’s work in 
more than 20 countries in sub-Saharan Africa and South 
Asia includes:

• Developing more nutrient efficient, environmentally sound 
fertilizers
• Identifying soil and crop system nutrient deficiencies
• Scaling up the production and adoption of new fertilizers
• Refining and scaling Integrated Soil Fertility Management 
(ISFM)

To increase farm productivity, profitability, and sustainability 
of smallholder systems, IFDC is:

• Conducting on-farm research and demonstrations focused 
on new fertilizers and complementary seed, pest manage-
ment, and post-harvest practices
• Expanding engagement of women and youth
• Using innovative behavior change and information and 
communications technology (ICT) to scale and sustain 
adoption of improved technologies for market products 
and prices, weather and pest forecasts, crop management 
advice, and business management information

To strengthen market systems and improve livelihoods, 
environmental outcomes, and climate resilience, IFDC is:

• Conducting scaling assessments to identify opportunities 
to develop inclusive markets
• Developing agribusiness clusters to drive the develop-
ment of target commodity systems and scale technology 
adoption

To enable impact by improving policies, strengthening ca-
pacity, and sharing knowledge, IFDC is:

• Supporting global, regional, and national dialogues on 
fertilizer policy, food systems, and soil health

SOIL HEALTH & PLANT NUTRITION

• Enable impact by improving policies, strengthening capac-
ity, and sharing knowledge.
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Website(s): 
ifdc.org

IFDC’s work in 2021 has resulted in significant social, envi-
ronmental, and economic benefits for smallholder farmers.

 Social:
• 408,557 farmers trained (53.4% women): Direct
farmer participants in short-term capacity building on man-
agement practices and/or technologies.
• 4,054 outreach activities: Dissemination activities – work-
shops, forums, stakeholder consultations, publications, and 
print, radio, and television media.
• 9,383 demonstration plots established to test manage-
ment practices and/or technologies in farmer fields for 
dissemination.
• With increased yields and sales, farmers, especially wom-
en, are sending children to school, affording medical care, 
and generally improving their livelihoods

 Environmental:
• 527,003 farmers applying good agricultural practices-in-
tegrated soil fertility management (ISFM practices) on 
419,652 hectares, compounded with Climate-Adaptive 
technologies, such as climate-smart fertilizer products and 
practices on 302,482 hectares

 Economic:
• 245 public-private partnership agreements between public 
and private firms/actors and research, academic, civil soci-
ety, and stakeholder organizations.
• 14,242 new jobs created as a result of agribusiness inter-
ventions in 2021.
• 8,376 private agri-enterprises (SMEs, MSMEs) improved 
to produce, transform, and supply quality food products to 
local, national, and regional end-user markets, including 
Base of the Pyramid consumers. 

Global energy and crop markets, already unstable from the 
COVID-19 pandemic, have been dangerously disrupted by 
the Russia-Ukraine conflict. Global fertilizer and food prices 
continue to rise. Many low-and middle-income countries, 
dependent on food imports, face malnourishment or even 
starvation as a result of significant increases in basic com-
modity prices. The drop in the amount of fertilizers reaching 
the African continent will result in decreased production 
equal to 30 million tons of grain—enough to feed 60-90 
million people for a year. Without sufficient nutrient inputs 
into African soils, production will continue to decrease and 
chronic hunger will continue to increase.

Fertilizer and food self-sufficiency for African nations is a 
critical component for long-term food security and resil-
ience. IFDC’s mission, to identify and scale sustainable 
solutions for soil and plant nutrition, seeks economically 
viable solutions for a food-secure and environmentally sus-
tainable world. Improved soil health will support the most 
vulnerable and provide a foundation upon which to build 
resilience against climatic and economic shocks.

Photo Credits: IFDC

• Strengthening national and regional capacity to develop 
and implement evidence-based policies and regulations 
with stakeholder engagement through establishing and 
supporting regional networks 
• Improving the technical capacity of public and private sec-
tor partners through international and specialized training 
programs on topics such as subsidy programs and linking 
farmers to markets
• Making its research open access 

http://ifdc.org
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AT A GLANCE

Objective: 
To develop an artificial intelligence-based digital forecast-
ing warning system to be used in the management of 
the Sunn pest, which causes significant yield and quality 
losses in wheat.

Lead countries/organizations: 
Republic of Türkiye Ministry of Agriculture and Forestry

Place:
Central Anatolia Region

BACKGROUND AND OBJECTIVES

In order to ensure sustainability in agricultural production, 
practices that both increase productivity and reduce costs 
are necessary. 

Digital agriculture can ensure the automation of sustain-
able production. One of the important areas where digi-
tal agriculture is used is for the development of forecast 
warning systems for managing plant diseases and pests 
that threaten yields. The artificial intelligence-based Sunn 
Pest Forecasting Warning System has been developed for 
the management of the Sunn pest, which causes significant 
yield and quality loss in wheat, which has economic and 
strategic importance in the world and in the Central Anato-
lia region. Damage rates can reach up to 100% with high 
density of the pest population and when not controlled. The 
system can predict outbreaks of the Sunn pest, severity of 
the epidemic, estimated outbreak areas, survey times, and 
the time of insecticide application with very high accuracy 
rates. Necessary warnings are announced through the 
main page of the Warning System (https://sunetahminuyari.
tarimorman.gov.tr). The system also includes a web-based 
Economic Injury Level Module, where the user can see 
whether the Sunn pest has reached the economic dam-
age threshold (the number of spike per m2, the number of 
grains per spike, and the number of nymphs per m2).

ACTIONS

The Sunn Pest Forecasting Warning System is a machine 
learning model, which is a system that learns by looking 
at examples or through the assistance of tutorials. To train 
these models, meteorological data measured in the past, 
data on the phenology of wheat, and the bio-ecology data 
of the Sunn pest (label data) on the dates corresponding to 
these measurements were combined. Measurement data 
are considered as sample questions/sample conditions, 
and data on Sunn pests are qualified as correct answers/
correct labels. Sample questions and their answers are 
collectively called training data. 

After the training data is prepared and presented to the 
computer, machine learning algorithms run, resulting in 
a model that has learned to give correct answers to the 
questions asked. After the models are created and tested, 
models are ready for use. If the measurement data to be 
collected (new questions) are given as input to the model, 
the model can predict the correct answers (correct labels) 
to these questions. Historical data was used for the model 
creation phase. For the forecasting phase, up-to-date data 
are entered into the system and the predictions of these 
data are carried out regularly. The system was piloted in 
two different regions for two years where the density of 
the Sunn pest population is high. The infrastructure of the 
system has been established and implemented in three 
provinces with intensive wheat cultivation areas, and it is 
planned to be extended throughout the country. 

SUNN PEST FORECASTING AND WARNING 
SYSTEM

https://sunetahminuyari.tarimorman.gov.tr/
https://sunetahminuyari.tarimorman.gov.tr/


91

RESULTS

SUCCESSES AND LESSONS LEARNED

Website(s):
https://sunetahminuyari.tarimorman.gov.tr

Project impacts on sustainable development include:

 Social: Wheat, which is a staple crop and a vital 
source of carbohydrates, has an important place in our 
daily diet. The quality and quantity losses caused by the 
Sunn pest can be prevented by targeting pest control at 
the necessary place and time, ultimately aiming to increase 
yields and improve food security. Given that three out of 
every four farmers in Türkiye, approximately 650,000, grow 
wheat, increases in yields bring increases in income for 
local families and the community at large. 

 Environmental: This forecasting warning system 
promotes the use of Integrated Pest Management (IPM), 
which includes practices that help reduce heavy reliance on 
pesticides. IPM aims to minimize losses caused by diseas-
es and pests, while also protecting human health and a 
pest’s natural enemies. 

 Economic: Up to 100% of damage to wheat can 
be prevented by using the System. In 2022, as a result of 
the national sunn pest control, a success rate of 99% was 
achieved in the region and a contribution of $5.6 billion was 
made to the economy. The economic value of the 1% loss 
in quality is approximately $1.9 million. Thus far, the Sunn 
Pest Forecasting and Warning System has been applied 
within 10% of the national sunn pest control areas. 

Sunn Pest Forecast Warning System has been success-
fully implemented in approximately 550,000 ha of wheat 
cultivation area in Konya with application by approximately 
650,000 farmers. The system helped predict the Sunn pest 
outbreaks, curbed the severity of a potential epidemic, es-
timated outbreak areas, proposed surveillance times, and 
proposed times of insecticide application. 

Application area
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AT A GLANCE

Objective: 
Foster the resilience of dryland production systems, 
promote restoration and rehabilitation, and improve liveli-
hoods through an integrated landscape approach.

Lead countries/organizations: 
Food and Agriculture Organization of the United Nations 
(FAO)  (In partnership with the World Bank (WB), the 
International Union for Conservation of Nature (IUCN), 
the World Wildlife Fund (WWF), the World Overview of 
Conservation Approaches and Technologies (WOCAT), 
the United Nations Convention to Combat Desertification 
and regional knowledge platforms.)

Place:
Angola, Botswana, Burkina Faso, Kazakhstan, Kenya, 
Malawi, Mongolia, Mozambique, Namibia, Tanzania, 
United Republic of Zimbabwe

BACKGROUND AND OBJECTIVES

Climate Change, a growing population, and rising global 
demand for livestock are driving land degradation. Dryland 
systems contain 44% of the world’s agricultural land (58.4% 
of that in Africa alone) and supply about 60% of the world’s 
food production. With 2 billion livelihoods dependent on 
these fragile ecosystems, the importance of promoting 
healthy drylands around the globe is essential.

The Sustainable Forest Management Impact Program on 
Dryland Sustainable Landscapes (DSL-IP), with USD $104 
million funding from the Global Environment Facility (GEF) 
along with over $800 million in co-financing, will assist 11 
countries across Africa and Asia in fostering resilience of 
production systems in drylands, promoting restoration and 
rehabilitation, and improving livelihoods through a compre-
hensive landscape approach. It will also support countries 
in the implementation of their Land Degradation Neutrality 
Strategies under the United Nations Convention to Combat 
Desertification (UNCCD).

ACTIONS

The DSL-IP covers the Miombo and Mopane ecosystems 
of Southern Africa, the Savannas of East and West Africa, 
and the temperate grasslands, savannas, and shrublands 
of Central Asia. 

A few country examples of the global program include:
In Angola, the objective of the project is to support a trans-
formational shift towards sustainable and integrated man-
agement of multi-use dryland landscapes of the Miombo 
and Mopane ecoregions of Okavango and Cunene river ba-
sins. The project will establish a land degradation monitor-
ing system and development of a land restoration strategy 
to regain ecological functionality. Up to 5,000 people (45% 
women) will benefit directly from the project’s activities with-
in the two selected landscapes in southern Angola. 

In Kenya, the goal of the project is to restore degraded 
rangeland resources, forests, wildlife, soils, and water, 
thereby restoring the integrity of the ecosystem and im-
proving wildlife conservation and people’s livelihoods, 
while building resilience. The project is implementing an 
ecosystem-based adaptation for pastoral risk management 
and capacity development to anticipate and monitor threats 
through early warning systems. Improved ecosystems 
management and governance systems will attract more 
investments in tourism and livestock value chains that will 
increase payments for ecosystem services and goods. 

In Tanzania, the Program in partnership with the Inter-
national Fund for Agricultural Development (IFAD), will 
champion sustainable bee keeping and honey production 
in the Kondoa district, improving the income generation 
of 500 households through increased quantity and quality 
of products and services derived from bee keeping. The 
project will see 700 direct beneficiaries and 1,800 indirect 
beneficiaries.

In Kazakhstan, the Resilient Agroforestry and Rangeland 
Project will focus on the management of degraded pasture-
lands and pasture forage production. The broader project 
will scale up sustainable management practices that mini-
mize pressures and negative impacts on natural resources 
to reduce risks and vulnerability and enhance capacity 
of rural communities. In particular, smallholders will gain 
access to financial services through enhanced public and 
private investments; women will receive certified training. 
allowing them access to land; and existing and forthcoming 

SUSTAINABLE FOREST MANAGEMENT 
IMPACT PROGRAM ON DRYLAND 
SUSTAINABLE LANDSCAPES (DSL-IP)
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Website(s):
https://www.fao.org/in-action/dryland-sustainable-land-
scapes

https://www.fao.org/3/cc2326en/cc2326en.pdf

https://www.iied.org/dryland-sustainable-landscapes-im-
pact-programme

The DSL-IP promotes integrated landscape management 
to reverse degradation and support sustainable natural 
resources management and value chains.  

 Social: The program will reach close to 1 million 
direct beneficiaries, enhancing their livelihood streams by 
increasing access to ecosystems services and goods. The 
program will especially increase women’s access to train-
ing, land, and finance, and aim to out-migration and conflict 
due to environmental degradation. Finally, the program 
will aim to increase the capacity of the national Ministries 
to collect, analyze, and change land use patterns to better 
detect areas with degradation. 

 Environmental: 12 million hectares of drylands will 
be under sustainable land management, including 1.1 mil-
lion hectares primarily benefitting biodiversity and prevent-
ing deforestation of 10,000 hectares of high conservation 
value forests. 

In addition, the program will improve the management 
effectiveness in 1.6 million hectares of protected areas and 
restore 0.9 million hectares of degraded land in the dry-
lands. 

All these activities will result in total greenhouse gas (GHG) 
emission reductions of 34.6 million tonnes of carbon diox-
ide (CO2) equivalent (tCO2e).

 Economic: The program will enhance livelihoods 
by providing access to resources within agroecosystems 
and forest ecosystems and training on sustainable busi-
ness practices for dryland commodities. It will increase land 
productivity by introducing sustainable land-use practices, 
while building resilience to economic shocks. 

In Southern Africa, the program established the Sustainable 
Landscapes Production Framework, which encompasses 
three flagship FAO approaches: the Forest and Farm Fa-
cility, the Farmer Field Schools, and the Community Seed 
Banks. The Framework is designed to address the inherent 
challenges that forest and farm producers (FFPOs) grap-
ple with on a day-to-day basis in the targeted mixed land 
use region, particularly challenges related to extension 
services, sustainable and adapted seed supply, market ac-
cess, and business incubation, thereby advancing business 
opportunities for dryland commodity value chains. 

The implementation of harmonized and linked systems for 
mapping and monitoring at the landscape scale will result in 
reliable, relative, and timely information on trends in condi-
tions and impact that will be helpful to inform stakeholders 
and policymakers.
Taking advantage of existing global and regional platforms, 
the work done on sustainable dryland management and 
restoration will serve to generate synergies and increase 
cumulative impacts, while limiting the risk of duplication or 
conflicts between projects.

The project has highlighted that for dryland landscapes to 
be sustainable: 

• They must be resilient, adaptive, and biologically function-
al; 
• Their management must be responsive to social and 
landscape trends over time and capable of generating food, 
income, and services in a sustainable manner; and 
• Effective governance conditions must exist for the goods 
and services that they generate to be distributed equitably 
among different stakeholder groups.

Photo Credits: Alessio Romenzi, FAO

degradation will be reduced and prevented through sustain-
able pasture management and rotational grazing.

https://www.iied.org/dryland-sustainable-landscapes-impact-programme
https://www.iied.org/dryland-sustainable-landscapes-impact-programme


94

AT A GLANCE

Objective: 
Protect human health, safeguard the environment, and 
optimize crop production through improved pesticide 
management.

Lead countries/organizations: 
CropLife International, CropLife Africa Middle East, 
CropLife Asia, CropLife Kenya

Place:
Global, current focus on Kenya and Morocco

BACKGROUND AND OBJECTIVES

Crop Life International’s Sustainable Pesticide Manage-
ment Framework (SPMF) is a proactive, long-term engage-
ment that supports low- and middle-income countries to 
develop and advance local capacity in line with the Food 
and Agriculture Organization (FAO)-World Health Organi-
zation (WHO) Code of Conduct on Pesticide Management. 
The SPMF combines best practices in regulations and 
stewardship, creates an enabling environment for innova-
tion, and builds an infrastructure that supports sustainable 
pesticide management through poison centers, incident 
reporting, container management programs, and anti-coun-
terfeit activities. 
SPMF activities are focused on three key pillars to achieve 
sustainable pesticide management: reducing the reliance 
on Highly Hazardous Pesticides (HHPs); making innova-
tion available to farmers; and ensuring the responsible and 
effective use of pesticides.

Sustainable agriculture depends on sustainable pesticide 
management. In order to safeguard our natural resourc-
es and move toward climate-smart agriculture, we must 
ensure safe and effective use of pesticide products while 
promoting benefits of new technologies through direct farm-
er engagement. The SPMF has a long-term commitment to 
driving this transition, focusing on low-income countries to 
ensure that not only is there a license to operate in target 
communities, but that all products on the market are safely 
regulated and understood by distributors and users.

This program will strengthen crop protection infrastructure 
so that strategic decisions, based on evidence and sound 
science, can enable increased access to innovation and 

ACTIONS

The SPMF launched in Kenya in 2021. The first 12 months 
of the project focused on analyzing the baseline situation of 
pesticide management in country, identifying key engage-
ment opportunities, coordinating with local stakeholders, 
including government officials, policymakers, farmer orga-
nizations, extension officers, and more, and implementing 
programming activities. 

The baseline studies are described below:

Pesticide Use Survey Report: A sample survey revealed 
Kenyan farmers are using a variety of pest management 
practices. However, the survey identified opportunities to 
increase farmer understanding of label recommendations, 
promote the need for personal protective equipment (PPE) 
and increase access to affordable PPE, and build capacity 
in sprayer calibration and the overall responsible use of 
pesticides.

Baseline Study on Pesticide Residues in Vegetables: 98% 
of vegetable samples for local Kenyan markets complied 
with the maximum residue levels (MRLs) set by the Codex 
Alimentarius, the international standard for trade, ensuring 
that the food is safe to eat.

Study on Illegal Pesticide Market in Kenya: Nearly 20% of 
pesticides available on the Kenyan market are counterfeit, 
demonstrating the need to train farmers and customs offi-
cials in illegal pesticide identification.

SUSTAINABLE PESTICIDE MANAGEMENT 
FRAMEWORK

responsible use support. By tapping into the extensive 
CropLife network and facilitating new partnerships with 
governments, extension providers, and other stakeholders, 
the SPMF will expand delivery of the vision outlined in the 
International Code of Conduct on Pesticide Management. 
SPMF will bring an additional focus to incident reporting, 
including support for more and better poison centers across 
target regions.
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Based on the findings from the baseline surveys, the Ken-
yan team concentrated its Year 1 efforts to maximize social, 
environmental, and economic impacts:

 Social:
Building Capacity of Regulators
CropLife Kenya is collaborating with regulators to build 
capacity in support of the government’s new pesticide 
legislation. We conducted a series of training events to 
support evidence- and risk-based decision-making as laid 
out by the International Code of Conduct on Pesticide Man-
agement, and to modernize the country’s dossier review 
process.

Strengthening Poison Centers
Under SPMF, CropLife is establishing a network of poison 
centers in Kenya to expand access across the country. We 
are also training employees of poison centers in improved 
recordkeeping to better track incidences. By strengthen-
ing data management of poison incidents, we can better 
focus stewardship activities to where there are the biggest 
risks and to identify specific products or practices causing 
issues. 

 Environmental:
2022 Safety Week
In June, National Safety Week featured activities promot-
ing risk management of pesticides, both during and after 
use. The Kenyan team also facilitated an empty pesticide 
container collection drive and the distribution of PPE to help 
safeguard both human health and ensure proper environ-
mental stewardship.
 
 Economic: 
Counterfeit Detection Trainings
To address the prevalence of illegal pesticides on the Ken-
yan market, CropLife Kenya trained customs and regulatory 
officers at Mombasa port on detecting counterfeit products. 
With trainings and radio spots, we reached 100,000 farm-
ers to increase awareness of the danger of counterfeit pes-
ticides. The use of counterfeit products can result in both 
increased risk to health and safety and reduction in income. 
Manufacturers of agricultural inputs lose significant value 
annually to counterfeit agricultural inputs. 

Early successes have strengthened SPMF activities in Ken-
ya moving into the second year of programming. 

Next steps include:

• Expansion of partnerships, including on climate-smart 
agriculture
• Broadened messaging to include resistance management 
and pollinator safety
• Sharing of collected poison data with stakeholders and 
continued expansion of call center network
• Refining HHP hotspot identification
• Building awareness on registration and use of biologicals
• Exploring opportunities for precision farming and respon-
sible pest management

In November 2022, the SPMF officially launched in Moroc-
co, with hundreds of industry representatives, government 
officials, and partner organizations gathering to discuss 
innovative solutions to food security and the climate crisis, 
including the safe and responsible use of agrochemicals. 
Thanks to lessons learned in Kenya, the team engaged 
early and often with key stakeholders such as the Sec-
retary General of the Ministry of Agriculture and leaders 
from national agricultural associations, poison centers, and 
technology companies, all of whom expressed their full 
support for the guiding principles of the SPMF during the 
launch event. 
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AT A GLANCE

Objective: 
Improve access to nutritious food for at least 1.5 million 
Base-of-the-Pyramid (BoP) consumers; improve the 
livelihoods of 1,000,000 smallholder farmers; develop 
inclusive business with 15,000 MSMEs; scale over 72 
public private partnerships.

Lead countries/organizations: 
IFDC, Embassy of the Netherlands

Place:
Burkina Faso, Ethiopia, Ivory Coast, Ghana, Kenya, Mali, 
Niger, Nigeria, Egypt, South Sudan

BACKGROUND AND OBJECTIVES

The 2SCALE program incubates and accelerates inclusive 
business through partnerships with companies (predomi-
nately African small- and medium-sized enterprises [SMEs] 
and Dutch/international companies). 

These business champions build inclusive, commercially 
viable African food industries through:

• Sustainable sourcing based on mutually beneficial rela-
tions with smallholder farmers, and
• Meeting demand for nutritious foods in local and regional 
Base-of-the-Pyramid (BoP) markets, which comprise the 
global economy’s lowest income segment of around 4 bil-
lion consumers who live on less than $4 per day.

Through these inclusive partnerships, 2SCALE is improving 
access to nutritious food for BoP consumers, improving the 
livelihoods of smallholder farmers, and developing sustain-
able, inclusive value chains with local MSMEs. 

ACTIONS

2SCALE supports agribusinesses and farmer groups to 
produce, transform, and supply quality food products to 
local, national, and regional end-user markets, including 
BoP consumers. At the same time, the program develops 
fair and sustainable relationships with smallholder farmers 
and other local entrepreneurs.

2SCALE builds agribusiness clusters around business 
champions. Champions are either entrepreneurial producer 
organizations or local SMEs that trade or process farmers’ 
produce. By providing support to these clusters, 2SCALE 
is developing products and markets for local consumers, 
preferably at the base of the pyramid. Some of the support 
services that we facilitate are marketing and branding tech-
nical assistance, brokerage of finance, linkage to service 
providers and additional markets, among others.

2SCALE has successfully incubated inclusive businesses 
and will begin to accelerate inclusive business, through 
replication of partnerships and business models and by de-
veloping stronger relations with policymakers and industry- 
and community-leaders, to facilitate inclusiveness in target 
sectors and industries.

2SCALE INCLUSIVE AGRIBUSINESS
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Project impacts on sustainable development include:

 Social: 2SCALE has grown the number of BoP 
consumers included in the food system from 145,752 
(2019) to 432,652 (2020). In 2021, this number reached 
956,517 consumers, an achievement of 95.7% of the 
overall target. BoP consumers are important because, 
typically due to their low purchasing power, they do not 
have access to a range of nutritious and affordable food 
programs. Given the large demographic in Africa that can 
be characterized as being BoP, providing this target market 
with nutritious food is essential to us amplifying our impact.  
Additionally, in 2021, the program supported the creation 
of additional non-farm employment opportunities for 9,152 
youth, including young women (3,503) and men (5,649). 
Some of the jobs that were created include jobs in market-
ing and distributing value-added food products, for exam-
ple, in Cote D’Ivoire, where youth are employed to help sell 
packaged attieke (cassava flour) in the markets. Addition-
ally, 4,411 young MSMEs (2,548 male, 1,863 female) were 
linked to agribusiness partnerships. Being linked to the 
partnerships is beneficial because of the range of different 
interventions that the program has that potentially creates 
opportunities for meaningful engagement. For example, in 
Nigeria in the sorghum partnership, thanks to the linkages 
introduced, mechanized threshers now ease the threshing 
process. This is a new innovation in the value chain and it 
is largely youth who gain meaningful employment through 
the activity. 

Smallholder farmer inclusion in competitive value chains 
has also continued to increase. As of 2021, 419,819 small-
holder farmers have improved their productivity and gained 
market access, allowing 2SCALE to ensure the inclusion 
of more than 454,000 members of producer organizations 
over the last three years.

 Environmental: 2SCALE supported the scouting, 
screening, and piloting of several green innovations. More 
than 60 pilots were implemented in 8 countries, the majority 
of which were in Nigeria and Kenya; Côte d’Ivoire and Ni-
ger had the least number of pilots. Most of the pilots (62%) 
were related to on-farm good agricultural practices and 
climate-smart farming techniques. For example, in Ghana 
and Nigeria, we are partnering with Ignitia to provide SMS-
based weather alert services to farmers, which enable them 
to prepare their farms with real-time data on the forecasted 
weather.  

 Economic: Over 80% of public-private partner-
ships face challenges to accessing financial services from 
formal sources. 2SCALE supported the formation of Village 
Savings and Loans Associations (VSLAs) to reach seg-
ments (e.g., women and youth) that are often excluded 
from banking services. VSLAs help smallholder farmers to 
access credit by facilitating group savings. This means the 
farmers can access more money from financial institutions 

Since the start of the second phase of the program, 
2SCALE has facilitated enhanced access to affordable 
and nutritious food for over one million BoP consumers. 
By virtue of creating bigger markets in the BoP, we have 
also enabled nearly one million farmers to improve their 
agricultural productivity. In 2020, COVID-19 had a major 
impact on 2SCALE’s work and affected business champi-
ons’ ability to invest. In 2021, the pandemic continued to 
wreak havoc globally, but some 2SCALE countries also 
experienced political instability. In Ethiopia, Mali, Niger, 
and Nigeria, activities could not be implemented occasion-
ally because of insecurity. The 2SCALE program adjusted 
some of its procedures to allow for more flexibility. Business 
champions were able to adjust their plans, when necessary, 
in response to the changing environments.

Strong agricultural business clusters (ABC) are the back-
bone of 2SCALE’s work. Maintaining the sustainability 
of these clusters was a challenge during 2021. Boosting 
the motivation of the business support service (BSS) and 
community coaches through repeated capacity building 
sessions was crucial to ensuring complementary partner-
ships. In 2021, the program trained 275 ABC coaches (63% 
youth, 25% women).

Of the 62 active public-private partnerships developed, 
42 were part of 2SCALE’s incubation activities; 20 were 
part of replication activities. To support the public-private 
partnership actors based on the priority of the partnerships, 
38 cross-cutting agreements introducing new technologies, 
expertise, and innovations were signed with supportive 
partners.

Photo Credits: 2SCALE

to scale up their agribusiness ventures.

Training-of-Trainers workshops on access to finance were 
conducted online and in-country with mobilization of sav-
ings and reinvestments worth more than USD $4.5 million. 
The workshops were focused on deal restructuring to help 
SMEs that we work with who were adversely affected to 
manage their debt sustainably.
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AT A GLANCE

Objective: 
To support measurable, significant, and sustainable prog-
ress on improving and adapting agricultural systems in 
conditions of increasing water scarcity and a changing 
climate, using the combined expertise and resources of 
the Partners.

Lead countries/organizations: 
U.S. Department of Agriculture (USDA) and the Food 
and Agriculture Organization of the United Nations (FAO)

Place:
Global

BACKGROUND AND OBJECTIVES

Water scarcity is one of the greatest challenges of the 21st 
century. Agriculture is both a cause and a victim of water 
scarcity, accounting for an estimated 70% of global fresh-
water withdrawals. Even more frequent and severe water 
extremes are expected in the future due to climate change, 
including droughts and floods, while rising temperatures 
translate into increased water demand in agriculture. 

Water withdrawals grew at almost twice the rate of the 
population increase in the 20th century, and a 50% surge 
in food demand is expected by 2050. It is clear that there is 
an urgent need to address water scarcity, now and into the 
future.

Recognizing the importance and difficulty of ensuring global 
food security in the face of water scarcity and climate 
change, the project objective is to address the following im-
portant and relevant work areas at international and country 
levels, working with a number of entities, including gov-
ernments, United Nations (UN) bodies, research institutes, 
universities, civil society organizations, private sector and 
professional organizations:

• advocate for political prioritization;
• cooperate on work programs;
• share and disseminate knowledge and experience;
• develop new or improved solutions;
• promote sustainable and integrated water resources 
management;

ACTIONS

USDA in partnership with FAO, under the umbrella of the 
Global Framework on Water Scarcity in Agriculture in a 
Changing Climate – or WASAG – established a collabora-
tion to foster overarching strategic learning and contribute 
to policy impacts and joint outputs. WASAG is a framework 
that strengthens collaboration between countries and key 
stakeholders to accelerate progress towards achievement 
of regional and national sustainable development priorities 
to address water scarcity. 

The partnership established six working groups (sustain-
able agriculture water use, financing mechanisms, drought 
preparedness, water and nutrition, water and migration, 
and saline agriculture) as key delivery mechanisms in 
implementing the following key action areas of the WASAG 
Strategy for 2021-2024:

• Development of initiatives to address water scarcity (proj-
ect development/implementation, pilot projects, resource 
mobilization).
• Innovation and data (technology development, new 
methodologies, tools, data collection, GIS and integration of 
remote sensing inputs in decision process).
• Research and training (guidelines and best practices, 
trainings, capacity building materials and methodologies, 
technical publications, workshops and webinars). 
• Awareness raising about topical issues in water scarcity in 
agriculture (conferences/seminars, high level panels, inter-
national events, webinars and online consultations, building 
a nexus between policymakers and financers for adoption 
of better practices, youth engagement).

WASAG: THE GLOBAL FRAMEWORK ON 
WATER SCARCITY IN AGRICULTURE IN A 
CHANGING CLIMATE

• build capacity of partners, countries, and other stakehold-
ers;
• contribute to consistent monitoring systems.

https://www.fao.org/wasag/en/
https://www.fao.org/3/cb5448en/cb5448en.pdf
https://www.fao.org/3/cb5448en/cb5448en.pdf
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RESULTS

SUCCESSES AND LESSONS LEARNED

WASAG provides a blueprint that will guide the actions of 
partners in furthering collaboration to turn water scarcity in 
agriculture into an opportunity for agricultural production, 
food and nutrition security, and environmental, social, and 
economic sustainability, with results expected across the 
following dimensions of sustainable development:

 Social: WASAG promotes water productivity and 
nutrition, reduces vulnerability to droughts and migration, 
and links agriculture management to water, sanitation, 
and hygiene. Addressing water scarcity will have a major 
livelihood strengthening effect, as water remains connected 
to nearly every industry. In addition, WASAG has promoted 
community and indigenous knowledge for climate change 
adaptation with a focus on  water scarcity in agriculture.

 Environmental: Capacities of institutions are 
strengthened to cope with water scarcity in agriculture and 
adoption of practices – such as drought resilience, includ-
ing in the context of COVID-19, saline agriculture, sustain-
able agriculture water use, and dryland agriculture. In the 
face of climate change, these coping strategies sustainably 
increase production and productivity and address environ-
mental degradation.

 Economic: WASAG supports farmers and farmers’ 
associations with improved access to financing and wa-
ter management practices, promoting innovative financial 
mechanisms through the WASAG publication on finances 
for water and agriculture and through a circular economic 
approach that aims to stimulate concrete actions on the 
ground and promote investment in capacity development.

Since its establishment in 2017, WASAG has been en-
dorsed and supported at various international meetings and 
its partners have increased from 34 to more than 70. This 
collaborative approach demonstrates the importance of 
strengthening partnerships to accelerate progress towards 
addressing water scarcity. 

As a result, WASAG is recognized as an Agenda 2030 
Partnership Accelerator for advancing effective partnerships 
for the Sustainable Development Goals. The Committee 
on Agriculture consistently requests WASAG to continue to 
support countries and report back on progress, confirming 
the need for its contributions. Initiatives at country levels, 
though hindered by COVID-19, have seen targeted sup-
port to Cabo Verde, an arid Small Island Developing State 
(SIDS), in adopting saline agriculture and benefiting from 
training offered by Italy on pressurized irrigation to cope 
with water scarcity. 

WASAG’s mandate has been further strengthened during 
the second WASAG International Forum jointly organized 
by Cabo Verde and FAO with the support of Switzerland. 
The forum adopted the Praia Call for Action, which rec-
ommends that all member countries become partners of 
WASAG, and agreed on 17 actions which should now 
be supported through the four key actions areas of the 
WASAG Strategy. 

Website(s):
https://www.fao.org/wasag/en/

https://www.fao.org/3/ca5532en/ca5532en.pdf
https://www.fao.org/3/ca5532en/ca5532en.pdf
https://www.fao.org/3/cb5547en/cb5547en.pdf
https://www.fao.org/3/cb3896en/cb3896en.pdf
https://www.fao.org/3/cb3896en/cb3896en.pdf
https://www.fao.org/3/cc3917en/cc3917en.pdf
https://www.fao.org/3/cc3917en/cc3917en.pdf
https://www.fao.org/3/cc3917en/cc3917en.pdf
https://www.fao.org/wasag/news/wasag-as-sdg-accelerator/en/
https://www.fao.org/wasag/news/wasag-as-sdg-accelerator/en/
https://www.fao.org/wasag/news/wasag-as-sdg-accelerator/en/
https://www.fao.org/wasag/news/2nd-wasag-forum/praia-call-for-action/en/
https://www.fao.org/wasag/en/

