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Climate-Smart Agriculture

“The overall aim …. is to support efforts 

from the local to global levels 

for sustainably using agricultural systems to achieve 

food and nutrition security for all people at all times, 

integrating necessary adaptation, and 

capturing potential mitigation” 

(where possible and appropriate)

Lipper et al. (2014) Nature: Climate Change 
• 24 authors from 15 institutions 



Compendium of CSA practices

65 practices/35 indicators

Key word search

Abstract/title review

Full text review

Data extraction

144,567 

papers

16,254

papers

6,100

papers

~120,000 data points
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No blanket recommendations

Not 
CSA

CSA

Many practices/programs/policies can 
be CSA somewhere

But none are likely CSA everywhere

Rosenstock et al. unpublished

Context



Relative importance among 

CSA components is context specific

Garrity et al. unpublished



Importance of food security, adaption and mitigation 
depends on location

Map: Wheeler & von Braun 2013

Garrity et al. unpublished



Alliance for CSA in Africa

Vision 

25 x 25
West Africa CSA 

Alliance (WACSAA)

Global momentum building for CSA

Map of a selection of CIAT-ICRAF CSA initiatives with CCAFS, WB, USAID from 2014-2105

6 million farmers by 2021

Linking 19 countries

500 million farmers globally

CSA one of 

5 priority 

investment 

areas 



Partnerships for Scaling 
Climate-Smart Agriculture

• P4S is a CCAFS Flagship 1 Project

• Developing globally applicable frameworks for CSA 
planning and implementation  
• CSA-Plan methodology

• Focus is on leveraging partnerships in Africa

• Applying methods also in LAM and Asia 



Simple

Flexible

Stakeholder 
Driven

CSA-Plan:

Linkable

A multi-step planning 
and implementation
guide to scaling CSA
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Provide baselines of 
existing actions and 
opportunities for 
scaling CSA

Highlight entry points 
for CSA programs and 
investment

CSA-Plan

Vulnerability & Impacts + Readiness

Stocktaking 

for CSA 

Action

Situation Analysis
Risks and Enabling Conditions

Corner-Dolloff, et. al., 2015





 

(a) Banana 

 

(B) Common bean 

 

(C) Cassava 

 

 

(D) Finger millet 

 

(E) Groundnut

 

(F) Maize

 

(G) Pearl millet

 

(H) Sorghum

 

(I) Yam

 

 

Climate Change 
Impacts to Key 

Crops 
---

2050 
RCP 8.5 

Emissions 
Scenario

Percent Area Suitable for 
2050 Relative to Historical 
Period

Climate (situation) analysis

Ramirez et al. unpublished



Link with other methods
e.g. CSA RAPID

The CSA Rural 
Assessment (CSA-
RAPID) was 
developed as part 
of an IFAD-funded 
projected 

Inform sub-national 
investments of the 
ASAP program

Winowiecki, et al.; Download the CS-RA Manual here: http://dx.doi.org/DVN/28703



CSA 

Investment 

Portfolios

Targeting & Prioritizing
Practices, Programs and Policies

Trade-offs & Value for Money

Vulnerability & Impacts + Readiness

Stocktaking 

for CSA 

Action

Situation Analysis
Risks and Enabling Conditions

Tool Example: 

CSA Prioritization 
Framework

CSA-Plan

CIAT/CCAFS team: Caitlin Corner-Dolloff, 

Ana Maria Loboguerrero, Andy Jarvis, 

Miguel Lizarazo, Andreea Nowak, Nadine 

Andrieu, Fanny Howland, Osana Bonilla, 

Deissy Martinez

Community 
organizations

Governmental decision-makers 
(national, local)

NGOs
Research 

Development 
partners 



CSA Prioritization Framework 
Filters for selecting CSA investment portfolios

*Analysis of 
context variables

Long list of 
CSA practices

*Ex-ante assessment
based on CSA 
indicators

*Stakeholder 
workshop

Ranked short 
list of priorities

*Economic analysis 
– assess costs and 
benefits

Ranked short 
list based on 
CBA

*Integrated analysis 
of opportunities & 
constraints

* Stakeholder 
workshop

CSA investment 
portfolios

Pilots underway



Prioritization in action
Guatemala Min. of Agriculture, Livestock, and Food 

• ‘Dry corridor’  - severe drought in 2014 & 2015
• Assess previously incentivized practices from food for work program.
• Prioritize practices for promotion by government extension. 

Colombia Local organization: Foundation Rio Las Piedras

• Evaluate and improve ongoing CSA practices 
• Create programs to scale up high outcome practices
• Local participation and ownership over analysis and outcomes

Mali National Science Policy Dialogue Platform

• Agroeco zones prioritized – cc impact, production systems
• Cross-ministerial CSA programs to incentivize adoption & investment
• Donors (e.g. EU) using priorities to modify regional calls

P
h

o
to

s:
 ©

 N
ei

l P
al

m
e

r/
C

IA
T

Viet Nam Min. of Agriculture and Rural Development

• Identify and evaluate best-best CSA practices differentiated by region
• Promote inclusion of CSA in National CC Action Plan
• Strengthen national capacity to evaluate CSA practices 



-5
-3
-1
1
3
5
7
9

P

AM

Practice name (Geographic zone prioritized)

Nivel de impacto: 10= Muy alto, 0=No efecto, -10 Muy bajo
P: Productividad A: Adaptación M: Mitigación

 Beneficio A
 Beneficio BP

 Beneficio A
 Beneficio BA

¿What is the impact on CSA pillars?

 Beneficio A
 Beneficio BM

Description of the main features of the practice, purpose,
particularities to consider for practice implementation in the
selected geographical area.

1 What it is?

2 Where can be applied?

Description of where are the suitable places to implement the 
practice, for example, where is presented problems of eroded or 
infertile soils, steep, rainfall excess or shortage, vegetation loss, 
low biodiversity, shortages of some basic resource like water, 
food, energy.

3 When can be applied?
Here can be mentioned what time of the year is better for
practice implementation (months, season), also can be 
considered any particular phase of the crop cycle.

4 What practices can be complemtary?

Here are mentioned other practices that can be 
related o can be applied together to generate 
synergies and/or optimize the use of resources.

What barriers hinder its adoption?
7

Institutional, technical, environmental, other?

Insert 
image/photo of 

the practice

5 Crops of interest:
Here are mentioned the main agricultural
production systems (PS) prioritized in the
above region, if it applies for other PS is
possible to mention as multi-crops

6 Threats faced
List the environmental and non-
environmental threats or impacts to which 
the practice seeks deal

What opportunities facilitate its adoption?
8

Institutional, technical, environmental, other?



Decision Guides: Evaluating CSA practices

Econ analysis is most highly demanded by decision-makers and donors

– data and tools needed to better assess and easily visualize options



What is CSA “Success”?

Productivity

Adaptive Capacity

Mitigation

Return on Investment

Water Use Efficiency

Food Security

What affects CSA 

“Success”?

Bayesian Belief Networks (BBNs)

CSA 
Success

Water 
Availability

Financial 
Resources

Rainfall

Proximity 
to River

Access to 
Credit

Wealth

1. A Network

Lamanna, upublished



CSA 
Success

Water 
Availability

Financial 
Resources

Rainfall

Proximity 
to River

Access to 
Credit

Wealth

1. A Network 2. Relative Importance

(Conditional Probabilities)

Precipitation is twice as important to 
Water Availability as Proximity to Rivers

For irrigation, you must have Access to 
Credit.

Success of a water harvest project 
depends more on Financial Resources 
than it does on Water Availability

3. Data

Bayesian Belief Networks (BBNs)

Lamanna, upublished
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Portfolios

Targeting & Prioritizing
Practices, Programs and Policies
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Vulnerability & Impacts + Readiness

Stocktaking 

for CSA 

Action

Situation Analysis
Risks and Enabling Conditions

Programming Design
Guidelines & Implementation

Taking CSA 

to Scale 
Knowledge into Action

• Implementation Guides

• Business Models

CSA-Plan



COMESA led, CCAFS supported

Stage 1: Visioning

Stage 2: 

Plan Development

Stage 3: National 
Validation

January
2015

June
2015

Development of CSA 
Country Programs



Country CSA 
Programme
I. Preface by MoA & 

MoE
II. Executive Summary
III. Situation Analysis
IV. Vision & Objectives
V. Results Area 1: 

Productivity
VI. Results Area 2: 

Resilience
VII.Results Area 3: 

Mitigation co-benefits
VIII.Coordination
IX. Financing
X. Monitoring, reporting 

& verification



Practical guides for implementation

Thierfelder et al. unpublished
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• Challenges for monitoring CSA 
• Multi-objective complexity

• Scale of impact

• Multi-institutional coordination

• The design of CSA M&E systems
• M&E of what? 

• What to monitor to determine impact?

• What indicators of outcomes to include? 

• What tools for monitoring? 

• How to implement M&E system? 

Two-Page 
Discussion Brief 

“Monitoring Impact:
Challenges to 
Consider”

Rosenstock, et al.

Monitoring Impact



Metrics and Monitoring CSA

Three primary 
components:

• Metrics

• Sampling designs 

• Data collection and 
reporting

Results based 
payments



Δ Yield *

Δ Variability *

Δ Labor *

Δ Income *

Production

Δ (kg/ha/yr)

ΔSD(kg/ha/yr)

Δ (hr/ha/yr)

Δ(net $/ha/yr)

Pillar Sub IndicatorIndicator Measure

* Indicator also currently being included in CSA Compendium; 
** Indicators currently being included in CSA compendium, but 
different calculation being used

Δ Off farm CO2-eq emissions

Mitigation

Δ (aggregated
sub-indicators)

Δ carbon dioxide equivalent emissions*

Δ nitrous oxide (N2O) emissions *

Δ methane (CH4) emissions*

Δ (kg/ha/yr, kg/ha, kg/yr)

Δ Black carbon (BC) emissions

Δ Albedo Δ (0-1 reflectivity coefficient and W/m2)

Δ (kg/ha/yr, kg/ha, kg/yr)

Δ (kg/ha/yr, kg/ha, kg/yr)

Δ (BC m2/yr)

Δ Carbon dioxide (CO2) emissions* Δ (kg/ha/yr, kg/ha, kg/yr)

CSA indicators for evaluating practices

Corner-Dolloff, et al.



Δ Emissions intensity *

Mitigation

Δ On farm CO2-eq emissions
Δ (aggregated
sub-indicators)

Δ carbon dioxide equivalent emissions*

Δ nitrous oxide (N2O) emissions *

Δ methane (CH4) emissions*

Δ (kg/ha/yr, kg/ha, kg/yr)

Δ (kg/ha/yr, kg/ha, kg/yr)

Δ (kg/ha/yr, kg/ha, kg/yr)

Δ Carbon dioxide (CO2) emissions* Δ (kg/ha/yr, kg/ha, kg/yr)

Δ gross avoided emissions
Δ (aggregated
sub-indicators)

Δ avoided CO2 equivalent emissions*

Δ avoided nitrous oxide emissions *

Δ avoided methane emissions*

Δ (kg/ha/yr, kg/ha, kg/yr)

Δ (kg/ha/yr, kg/ha, kg/yr)

Δ (kg/ha/yr, kg/ha, kg/yr)

Δ Avoided Carbon dioxide emissions* Δ (kg/ha/yr, kg/ha, kg/yr)
Δ net avoided emissions

Δ On farm stock CO2-eq 
Δ (aggregated
sub-indicators)

Δ Soil organic carbon (SOC) stocks*

Δ Plant biomass (aboveground)*

Δ Plant biomass (belowground)*

Δ (g/kg, %, kg/ha)

Δ (kg/ha/yr, kg/ha)

Δ (kg/ha/yr, kg/ha)

Δ On farm sequestration CO2 Eq Δ On-farm CH4 uptake Δ (t/ha year)

Δ On farm stock CO2 Eq Δ total soil carbon (organic + inorganic) stocks Δ (t/ha year)

Δ Emissions (CO2 eq) per unit of output Δ (g CO2-eq /kg, g CO2eq/$)

Δ reduced fuel wood consumption* Δ avoided woody biomass consumption Δ (t/year; kg/ha/year)

* Indicator also currently being included in CSA Compendium; 
** Indicators currently being included in CSA compendium, but different calculation being used

Corner-Dolloff, et al.

CSA indicators for evaluating practices



Δ Food access **

Δ Eco-efficiency *

Δ Gendered impacts *

Δ Resilience

Adaptation

Δ Ecosystem services *

Δ (kcal/person/yr)

Δ (aggregated sub-indicators)

Δ (aggregated sub-indicators)

Set of questions

Δ (aggregated sub-indicators)

Δ Labor by women **

Δ Adaptive capacity of women

Δ Income of women **

Δ (hr/ha/yr)

Qualitative (i.e. -10 to10)

Δ(net $/ha/yr)

Δ use of irrigation water *

Δ use of fertilizer**

Δ use of agrochemicals

Δ litre/kg product/year

Δ kg/kg product/year

Δ kg/kg of product/year

Δ use of non-renewable 
energy **

%Δ output/input ratio 
per kg product/year

Δ Biodiversity**

Δ Pest-pathogen **

Δ Groundwater availability

Δ Erosion *

Set of questions

%yiled lost -Control

Qualitative (i.e. -10 to 10)

Δ Soil quality **

Kg/ha/yr

* Indicator also currently being included in CSA Compendium; 
** Indicators currently being included in CSA compendium, but different calculation being used

Δ % Soil Organic Carbon/year or  Δ 
% Soil Organic matter /year)

Corner-Dolloff, et al.

CSA indicators for evaluating practices



Tool Example:
5Q Approach
• Asking simple questions to get feedback often

• Linking feedback on project across users

• Utilize ICT to decrease costs and increase connections

CIAT developed
Bill and Melinda Gates funded
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Partnering for Impact
Government, NGO, Donor, Research/Academia, Producers



Multiple Alliances working 
from Global to Local

Global Alliance for CSA (GACSA)

Africa CSA Alliance (ACSAA)

• Knowledge
• Finance
• Enabling Conditions

West Africa CSA Alliance (WACSAA)
• Policy
• Investment Plans

NEPAD-iNGO Alliance for CSA in Africa • Implementation



Alliance for CSA in Africa
Empowering 6 million 

smallholder farmers in

Sub-Saharan African by 2021



CSA-Plan Integration Across Scales in Africa

African Union – New Partnership for African Development

Regional Economic 

Communities (RECs)

National Agricultural Investment Plans (NAIPs)

Other National Level Policies (NAPAs/NAPs/NAMAs, etc.)

AU-NEPAD

RECs

Countries

Farming Systems/

Value Chains

Program 
Implementation

Programmatic Investments and Policies

Staple Crops, Cash Crops, Livestock/Dairy, etc.  

CSA Adoption by farmers

Through development partner implementation



AU-NEPAD

RECs

Countries

Farming Systems/

Value Chains

Program 
Implementation

CSA-Plan Integration Across Scales in Africa



Ongoing CSA initiatives



Next Steps

Strengthen CSA-Plan
• New models for evidence-based decision making
• Clear menu of options for users

• Including fast and cheaper analysis options

• Templates and tools for all steps

Build on partnerships
• Sub-national CSA Profiles to direct local funding 

streams (Kenya – 15 County Profiles)
• COMESA – action across all countries on CSA
• NEPAD – provide technical support to actualize 25x25 

Vision



THANKS!
Caitlin Corner-Dolloff

c.corner-dolloff@cgiar.org

© Neil Palmer/CIAT



Synergies and tradeoffs between 

food security and adaptation with CSA

Mean effect from random sample of 130 studies (55 comparisons)
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SynergiesTradeoffs

Tradeoffs



Garrity et al. unpublishedPittelkow et al. 2014

Effect on Maize Yield

Conservation Agriculture

Productivity

Resilience
Mitigation

MitigationResilience

Productivity

Nothing is CSA Everywhere



Changes to Agriculture in the Sahel 

J. Ramirez, et al. in preparation


