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Flexible

Simple

Stakeholder 
Driven

CSA-Plan:

Linkable

A multi-step planning 
and implementation
guide to scaling CSA
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CSA-Plan

Vulnerability & Impacts + Readiness

Stocktaking for CSA 

Action

Situation Analysis
Target Setting, Climate Risks & Enabling Conditions

CSA Country 
Profiles

https://ccafs.cgiar.org/publications/csa-country-profiles

15 Profiles Developed Across 
Africa, Asia and Latin America
15+ additional currently being 

developed globally



Climate Change and Impacts

Tanzania Projected Change in 
Temperature and Precipitation by 2030

https://ccafs.cgiar.org/publications/csa-country-profiles



Kenya County Climate Risk Profiles:
Key Risks and Adaptation Options 

Identified Across Value Chains

Developed to support the 
World Bank Kenya Climate 
Smart Agriculture Project 
($250 million)

Risk profiles were developed 
through strong engagement 
with county-level stakeholder

Being developed for 31 
Kenyan counties

Provides a platform for CSA 
engagement and capacity 
building at the county level
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• Scope – region, 
commodity

•CSA indicator 
selection 

• long list of CSA 
practices

Results

• Short list of 
priority 
practices and 
programs

• Stakeholder 
selection via 
workshops

Results

Ranked short 
list based on 
economic 
analysis

Results

•CSA investment 
portfolios

• Identified 
opportunities 
and constraints

Results

Prioritizing Interventions

Community 
organizations

Governmental decision-makers 
(national, local)

NGOs
Research 

Development 
partners 



CSA Cost-benefit Analysis
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CSA Compendium: 
Synergies and trade-offs with CSA

 C C A F S  I N F O  N O T E  2  

 

  

A quantitative approach 

Our team—composed of scientists from the World Agro-

forestry Centre (ICRAF), CGIAR Research Program on 

Climate Change, Agriculture, and Food Security 

(CCAFS), Food and Agriculture Organization of the Unit-

ed Nations (FAO), and the International Center for Tropi-

cal Agriculture (CIAT)—has been unpacking the CSA 

concept in a way that enables us to bring data to the CSA 

discussion. We have been conducting a quantitative me-

ta-analysis, which is a statistical method that combines 

results across research studies in a rigorous way. Meta-

analyses produce (1) maps of the evidence base (e.g., 

locations and topics of what has been studied) and (2) 

estimates of effect size (as well as its statistical reliabil-

ity/confidence intervals), in this case the expected change 

in an outcome when applying potential CSA versus con-

ventional management practices. The impetus for this 

effort came from conversations among scientists, devel-

opment specialists and development partners about the 

need for objective, robust and unbiased evidence to help 

move CSA from the meeting room into the field.  

 

The team assessed 150,367 studies for relevance to our 

key questions: what is the evidence base for oft-cited 

“climate-smart” farm-level management practices and 

what are the barriers to adoption of these practices? Rel-

evant papers had data on the impact of one of 73 agro-

nomic, agroforestry, livestock, energy, or postharvest 

management practices on more than 55 outcomes in 

productivity, resilience/adaptive capacity, or mitigation 

such as yields, gender differentiated labor use, or soil 

organic carbon, respectively.Data on social or biophysical 

constraints to adoption are also captured in a comple-

mentary meta-database that uses the same practice 

codes (see Rosenstock et al. 2015 for full description of 

methods). Studies were located by searching the Web of 

Science and SCOPUS databases by search terms indica-

tive of practices and outcomes. Articles had to have pri-

mary data on both a CSA and conventional practice, to 

include data on at least one outcome relevant to produc-

tivity, resilience, or mitigation, and to be conducted in a 

developing country. The final library includes 7,497 stud-

ies. This makes the ‘CSA Compendium’ the largest me-

ta-analysis of agricultural systems in terms of the number 

of studies included by more than an order of magnitude.  

 

Data are compiled into a database manually from each 

study. So far, our team has extracted data from articles 

that have been conducted in Africa (~1,350) or contain 

data relevant to climate change mitigation (~400). Data 

retrieved from studies include information on location, 

climate, soils, crop and livestock species, outcome values 

for both conventional and treatment practices and coeffi-

cients of empirical model results (when applicable).  

 

The team and individuals make decisions about search 

terms, article screening, and data extraction, which can 

potentially introduce error into the analysis. However, 

mechanisms to identify bias and maintain consistency, 

such as having article reviewers meet consistency stand-

ard in applying the inclusion/exclusion criteria (Cohen’s 

Kappa > 0.6), have been used throughout the search, 

review, and data extraction process. 

Synergies and trade-offs 

The fundamental premise underlying CSA is that food 

security
1
 and climate change can be addressed simulta-

neously with synergistic effects. A synergy means that 

when one outcome improves another does as well. The 

opposite of synergies are trade-offs. Trade-offs represent 

compromise between outcomes: when there is improve-

ment in one, another declines. Whether CSA practices 

generate synergies or trade-offs is a testable hypothesis 

with our meta-analysis. 

 

With our database, we can compute the average effect 

that changing from conventional management practices to 

a potential CSA practice has on productivity and resili-

ence among studies that measured indicators of both out-

comes (see Rosenstock et al. 2015 for description of sta-

tistical approach). We intentionally only select studies that 

measured both outcomes, because the impact of man-

agement practices depends on location and thus it is spu-

rious to compare results of studies between locations in 

different biophysical or social contexts.  

 

 

Figure 2. Synergies and trade-offs with CSA. X and y-

axes are on log-scale. A value of 0.5 is approximately 

equal to a 60% change between CSA and conventional 

management. A value of 1.0 is approximately equal to 

271% change. 

 

Using a sub-sample of 754 studies, we found that indeed, 

adoption of CSA produces synergistic effects 56% of the 

                                                
1
 Our analysis only addresses two of the four dimensions of food 

security (availability and stability). 

−1.0

−0.5

0.0

0.5

1.0

−1.0 −0.5 0.0 0.5 1.0
Productivity

S
O

C

Productivity (Effect size) 

R
e
si

li
e
n
ce

 (
E
ff

e
ct

 s
iz

e
) 

11% 

15% 56% 
Synergies Tradeoffs 

Tradeoffs 

19% 

+Yield 
-women’s 
labor 

+Yield 
+soil C-Net returns 

+soil C 

R
o

se
n

st
o

ck
 e

t 
al

. 



Priorities Matter for Designing CSA Programs

Equal 
Adaptation & 
Productivity Adaptation Only

Productivity 
Only Maize Yield Only

Maize Yield 
considering 

adoption rates

Green Manure Green Manure Green Manure Organic Fertilizer Inorganic Fertilizer

Mulching Organic Fertilizer Water Harvesting Water Harvesting Intercropping

Organic Fertilizer Mulching Mulching Inorganic Fertilizer Water Harvesting

Water Harvesting Reduced Tillage Agroforestry Green Manure Organic Fertilizer

Pruning Crop Residue Organic Fertilizer Zai Pits Zai Pits

Inorganic Fertilizer Pruning Inorganic Fertilizer Intercropping Mulching

Agroforestry Inorganic Fertilizer Pruning Mulching Reduced Tillage

Crop Residue Intercropping Intercropping Reduced Tillage Crop Residue

Reduced Tillage Agroforestry Crop Residue Improved Variety Green Manure

Intercropping Water Harvesting Reduced Tillage Crop Residue Crop Rotation

Agroforestry Improved Variety

Crop Rotation Agroforestry

Rosenstock et al.
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CSA Compendium: Risk vs. Reward of CSA

Lamanna et al. in prep

High Reward, Low Risk

Low Reward, Low Risk

High Reward, High Risk

Low Reward, High Risk
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Linking Farmers to Markets through 
Climate Smart Value Chains: LINK2.0

http://dapa.ciat.cgiar.org/link-methodology-version-2-0



Program Design & Implementation:
Innovative Finance and Business Models for Scaling CSA

Climate-Smart 
Agriculture 

Interventions

Farmer Field 
Business 
Schools

Village Saving 
and Loan 

Associations
Climate Resilience

Gender Equity
Social CapitalFarmers 

Organizations 
& Groups

Input 
Suppliers

Resilience, Nutrition, Poverty and Equity Outcomes

Markets &
Household 

Consumption
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CHALLENGE

Idiosyncratic data limits 
understanding & responses

Every development partner has, 
or is developing, a unique 
approach to monitoring CSA 
which is likely to create a pile of 
information difficult to make 
sense of

Rural Household Multi-Indicator Survey (RHoMIS) 
A practical minimum data approach to create harmonized datasets at scale

APPROACH

Interoperable monitoring 
systems by design

OUTCOME

Characterizing and 
tracking change at scale 

Diagnose risks, detect 
relationships and monitor 
changes among climate, 
agriculture, gender,  nutrition, 
and poverty

Cost-effective & 
rapid survey

Flexible, inclusive 
of a ‘core-set’

Innovate to reach 
accuracy at scale

Links & builds on 
existing efforts

Dietary diversity     Gross income



Big Data Opportunities in Agriculture

http://bigdata.cgiar.org



E
n

g
a
g

e
m

e
n

t
C

a
p

a
c
ity

 S
tre

n
g

th
e
n

in
g

CSA Investment 

Portfolios

Prioritizing Interventions
Practices, Programs and Policies

Value for Money & Trade-offs

Targets, Vulnerability & Impacts, Readiness

Stocktaking for 

CSA Action

Situation Analysis
Target Setting, Climate Risks & Enabling Conditions

Program Implementation
Design, Development & Deployment

Taking CSA to 

Scale 
Knowledge into Action

Evidence Based Results Framework

Learning from 

Experience

Monitoring and Evaluation 
Across Scales and Systems

CSA-Plan



World Bank Kenya Climate Smart Agriculture Project: 
Design & Implementation Support

World Bank Kenya Climate Smart Agriculture 
Project Key Design Principles

• Prioritization of promising CSA interventions

• Scaling up of promising interventions

• Value chain (VC) approach

• Gender Sensitivity

• Nutrition informed

• Collaboration among agencies

• Complementarity with other interventions

http://documents.worldbank.org/curated/en/440241486868444705/pdf/Kenya-PAD-01182017.pdf
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