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Presentation Outline

> Introduction to the sustainable intensification assessment
framework

> Intended use of the framework
>Assessing trade-offs and synergies — Indicator selection

>Apphcat10n of SI Assessment framework to field and
household data

> Way forward

» Questions and comments
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Sustainable Intensification Indicator Project

— Project initiative conceived based on a series of stakeholder meetings

on Sl indicators held in Africa and USA 2012-2014.

— The goal of the project is to develop and recommend indicators and

metrics for SI within a framework of five domains at four scales.

* Use by agricultural scientists Working in research for
development proj ects -- but is flexible and can be used
by scientists interested in sustainable intensification.
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Approach to refining indicator list
Synthesis of literature and stakeholder expertise to obtain list of indicators, metrics and
methods at the four scales and identity gaps.

Engage scientists and project managers involved in SI to curate the list of indicators and
methods.

— Meeting and field visit in Mali (October 2015)
* Discussion and meeting with steering committee and AfricaRISING scientist.
* Field visit to AfricaRISING sites and MV site
— Ethiopia visit in November 2015 (AfricaRISING)
* Visit to AfricaRISING sites
* Interaction with project partners and scientist
* Update the framework indicators and protocol (metric methods) list
— Rwanda (CIALCA) (February and March 2016)

— Online survey of scientist working in sustainable intensification research projects (May

— July 2016)
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Three primary uses of the SI indicator assessment

framework

1. Guide for indicator identification and selection
2. Assessing performance of technologies

3. Examine trade-ofts and synergies

Testing phase ] L
Dissemination

(pre-adoption)
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Five domains of
Sustainable Intensification

Economic

Social

Productivity

Human condition | | Environment
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Why 5 domains and 4 scales?

DOMAIN

Productivity

Economic

Environmental

Human Condition

Social

EXAMPLE INDICATORS

Yield

Fodder production
Yield variability
Yield gap

Profitability
Returns to labor
Variability of profitability

Plant biodiversity

Nutrient balance

Nutrition
Food Security

Nutrition Awareness

Equity (gencler & marginalized
groups)

Level of collective action

SCALE

Landscape/Administrative

Farm/Household
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SI Indicators are not new?

Mesmis framework (Ridaura-Lopez et. al, 2005) over 20 case

studies in Mexico and Latin America

Framework for sustainability and decision support (Zurek et al.

2015)
System for Environmental and Agricultural Modelling — Linking

European Science and Society — Integrated Framework

(SEAMLESS —IF) (van Ittersum et al., 2008)

Indicators for Sl across 5 domains — progress and gaps (Smith et

al. 2016)
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What the framework is not intended to do

It is not intended to replace other frameworks used by individual programs
or projects, but rather to provide a simplified, common framework
that facilitates Cross-program learning and assessment.

The framework is not intended to define or quantify absolute
‘sustainability’ or pre-determine an ultimate state of sustainability or

specific practices that lead to sustainability.

It is not intended to cover all dimensions or scales of sustainability but only
those commonly focused on by agricultural R&D projects, but
flexible enough to be adaptable to different scales of interest.



Rwanda — (Consortium for improvement of Agricultural livelihood in

CentralAfrica )CIALCA

Field visit with CIALCA & IP members - Kayonza - - Banana-bean intercrop - Kayonza



Ethiopia —Africa Research in Sustainable Intensification for
the Next Generatlon (Afrlca RISING)

Soil and water conservation in wheat fields

I’Ulﬂ'h H

Tree Lucerne Storage of seed potatoes
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Table 1. Commonly measured indicators used by 44 researchers involved

in SI who participated in an on-line survey

Human
Productivity Economic Environment Condition
Yield Profitability Soil carbon Production of Gendered rating
(75%) (59%) (34%) nutritious foods of technology
(25%) (43%)
Yield variability Labor Crop water Capacity to  Gender equity
(50%) requirements availability experiment impact
(52%) (30%) (23%) (27%)
Crop residue Input use Nutrient Partial Dietary diversity Conflicts over
production efficiency Balance (18%) resources
(45%) (48%) (27%) (11%)
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Figure 1: Indicators of sustainable intensification, ranked by average level of agreement

(maximum, 3 = strongly agree and minimum, -3 = strongly disagree).
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Field/plot level

metrics

Household
level metrics

Farm level
metrics

Community/
Landscape +
metrics

Measurement
method

Crop Yield Yield Net primary 2Yield
e Tad7aA (kg/ha/season)  (kg/ha/season) productivity (NPP) measurements
abc(including ab.c (kg biomass / ha/ PRecall survey
tree yr) € ¢Crop models
product/area
d Farmer
under crown) _
evaluation
Rating of yield ¢ _
€ Remote sensing
Crop residue  LENEIIE Residue Net primary Same as for Yield
productivity  Felgele[¥ledfe]y production productivity (NPP)
(kg/ha/season) (kg/ha/season) (kg biomass / ha /
a,b,c a,b,c yr) e

Rating of residue
production ¢

Animal products
and by-products

Animal
productivity

Animal Animal

productivity per

productivity per

Net commercial
offtake (product /

aRecall survey

bProduction

(amount / unit land (product household ha /yr) @ measurements
i a,b a,b
animal / year) / ha/yr) (prodbuct /hh/ ¢ Earmer
Rating of animal Herd composition yr) * evaluation
productivity ¢
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Crop productivity — yield cuts or farmer recall
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Enumerator and farmer — recall survey Zambia

Handheld GPS
for measuring
field area

Crop cut for wheat fertilizer response trial —
Africa RISING Ethiopia
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Pigeonpea mtercroppmg in I\/IaIaW|

Systems compared:
 Unfertilized maize - Continuous sole maize

* Fertilized maize - Continuous sole maize with
69 kg N/ha fertilizer

* Maize-Pigeonpea - intercrop with 35 kg N/ha \
fertilizer S

 Doubled up legume — Groundnut-Pigeonpea
intercrop rotated with maize (35 kg N/ha
fertilizer in maize phase)

Data sources:
1) On-farm trials
2) APSIM modeling results

; §urvey data
= uUSAID
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Golomoti

Maize grain
(max =5000 kg/ha)
Gender 1.0 Maize residues
(max = 100% fem.prefer) (max = 10,000 kg/ha)

0.8

Legume residues
(max = 10,000 kg/ha)

Reliable harvests [no failure)
(max = 100% probability)

Food sufficiency
(max = 100% probability)

Legume grain
(max = 860 kg/ha)

Soil nitrogen
% change - 25 years
(min = -15%, max = +15%)

Gross margin - base
(max = $1000/ha)

Soil carbon
% change - 25yrs
(min =-12%, max = +12%)

Gross margin -hi mz price
(max = $2000/ha)

Soil cover Fertilizer efficiency
(max =12 mo.s) (max =180 kg mz per kg N)

—Unfertilized Maize —Fertilized Maize —Maize-Pigeonpea
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Conclusions

1. Pigeonpea intercropping can reduce risk
from climatic variability

2. The Sl indicator framework facilitated
holistic analysis of legume systems and
the identification of important data gaps

3. A transdisciplinary approach
(interdisciplinary research collaboratively
engaging with farmers) is needed to
develop and assess management
practices for sustainable intensification
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Figure 1. Number of months with enough food to eat
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Performance of households in Mbola and Mwandama in 2009

Months of food security (Max =12
months)

Percentage of land allocated to

Area cultivated (Max = 7 ha) maize (max=100%)
= ()

Soil fertility management

practices used (Max=3) Maize yield (Max = 3500Kg/ha))

Kg of N/Ha (Max =100KgN/Ha) Cropping intensity (Max = 2)

Sales volume (Max = 100%)

—& -Mwandama-2009 —e=— Mbola-2009



Perfomance of Mwandama and Mbola Households in 2011

Months of food security (Max =12
months)
1

Percentage of land allocated to

Area cultivated (Max = 7 ha) maize (max=100%)
= (]

Soil fertility management

practices used (Max=3) Maize yield (Max = 3500Kg/ha))

Kg of N/Ha (Max =100KgN/Ha) Cropping intensity (Max = 2)

Sales volume (Max = 100%)

—e -Mwandama - 2011 —e—Mbola-2011
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Conclusion
* Goal oriented approach

— Use framework to select appropriate indicators across

domains

— Whether the indicators have changes over time

(baseline/reference point)

— Distribution on output indicators
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Way forward

o Application of SI Assessment Framework

e SIIL scientists and Africa RISING

* Completion of the manual
* Description of indicators and metrics
* Standard measurement and alternative measure
* Data collection methods and estimation

* [imitation of measures.
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Define the main project objective:

There are multiple objectives that need to be achieved in the process of intensification. List other objectives that vou would like to achieve

by domain. If pessible list, the indicators that might be used to assess each sub-objective and the method of measurement.

Domain

Sub-objectives

Indicators for assessing sub-
objectives

Measurement Method

Scale of assessment

Productivity

(Pg. 13 %)

Economie

(Pg. 16 %)

Environmental

(Pg. 20 %)

Human Condition

(Pg. 26 %)

Social (Pg. 30 %)

*Page number in the SI Assessment framework with the list of indicators, metrics, and methods of measurement.

An example in Mbola, Tanzania: The main objective was to improve food security. There were other sub-objectives like to improve soil
management and soil quality, inerease household incomes, improve nutrition, focus on marginalized groups like women, and increase maize
productivity. One of the issues to assess in this case later is the process of achieving these objectives and what trade-offs and synergies may occur.
This needs to be assessed to ensure mid-course corrections and examine some additional benefits and costs of the project. Examples of method of

measurement are in the last colummn of the indicator assessment framework by domain.




Example baseline diagram for Enset (false banana) in Ethiopia — notice the negative effect on gender equity due to high female labor requirements in

processing

Project Name: SlIL Intensification Ethiopia

Research focus, objective, and scale: _Improve Enset Productivity

management practices and productivity at the household

scale (Baseling)

B i---’|{-i\/jn=:l|:I__:>

Social

GENder equity " e
Age equity

Equity of marginalized groups
Level of social cohesion

Level of collective action

Conflicts over resources

Frestige in community

Draw ammows for connections
Use +, ++, or +++ to show synergies

Use -, —, or — to show tradeofis
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6‘ Fodder production

> Animal productivity
Cropping intensity

Variability in production

Economic

Human condition

Varizbility of profitability

MNutritional status

Profitability

Income diversification

MNutrition awareness

Input use efficiency

Food secunity Limitations to land, labor and
Capacity to experiment capital
Human health Poverty rates

Market participation

Market orientation
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Environment
Vegetative cover
Plant biodiversity
Fuel availability
Water availability
Water quality

Soil erosion

—>* Soil carbon

Soil acidity

Soil salinity

Nutrient partial balance
Gresnhouse gas emissions

Pesticide use
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Example diagram of intended changes from Enset intervention — mechanization to reduce female labor, agronomics to improve production and market linkages
to improve profits.

Project Name: SlIL Intensification Ethiopia

Research focus, objective, and scale: _Improve Enset Productivity
management practices and productivity at the household +
scale (Scenario)

- — T T
= \"'-?"'Fudde prisduction Environment
Vegetative cover

Plant biodiversity
Social +

Fuel availability
Gender equity

Water availability
Age equity f ,
[ + Water quality
Equity of marginalized groups |

Soil erosion
Level of social cohesion

| —&oil carbon
Lewvel of collective action
l Saoil acidity
Conflicts over resources || Economic
| - Soil =alinity
Prestige in community \ Profitability
\ Human condition Mutrient partial balance
\ Variability of profitability
\ Mutritional status . . . Greenhouse gas emissions
++ Income diversification
Y Mutrition awareness Input use efficiency Pesticide use
]
. )
Food security Limitations to land, labor and /
Draw arrows for connections —————-—>= Capacity to experiment capital Z/
Use +, ++, or +++ 10 show synergies Human health Poverty rates
Market participation
Use -, —, or — to show tradeoffs P "
Market orientation
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