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Indicators of site-specific 
climate-smart agricultural practices 
employed in Ethiopia

1. Background
 
Ethiopia is home to 120 million people and is one of the world’s most drought-prone countries (CCKP, 
2020). The country faces numerous development challenges that exacerbate its vulnerability to climate 
change, including high levels of food insecurity and ongoing conflicts over natural resources (Dove, 
2021). Chronic food insecurity affects ten percent of the population, even in years with sufficient rains 
(Teklewold et al., 2018). Food insecurity patterns are linked to seasonal rainfall patterns, with hunger 
trends declining significantly after the rainy seasons. Rainfed agriculture contributes nearly half of 
national GDP and predictions suggest that climate change may reduce Ethiopia’s GDP by up to ten 
percent by 2045, primarily through impacts on agricultural productivity (CCKP, 2020; Muluneh, 2020). 
Given that agriculture depends on rainfall, livelihood systems (crop producers, pastoral and agro-pastoral 
communities) are highly sensitive to climate change and variability (Araro et al., 2020; Hammond et al., 
2017). Climate variability already negatively impacts the livelihoods of farming communities, and this is 
likely to continue (Araro et al., 2020). Evidence and experience highlight that climate-smart agriculture 
(CSA) is best placed to support growing global populations under the changing climate, while sustaining 
the environment and reducing greenhouse gas (GHG) emissions (Tamene et al., 2021).

The broader definition of CSA revolves around three fundamental elements. The first element is to increase 
agricultural production and incomes to meet increasing demand while ensuring the sustainability of the 
soil and water resources used. The second is to make production systems more resilient and better able 
to withstand weather variability and climate shocks, a set of objectives referred to as adaptation to the 
effects of climate change. The third element is reducing the GHG emitted by agriculture and promoting 
their sequestration in agricultural soils and plants, a set of objectives referred to as mitigation (van Wijk et 
al., 2020). This implies that CSA has three major pillars: productivity, adaptation, and mitigation; best-bet 
CSA practices/options/technologies/strategies are aimed at achieving the three simultaneously (Lipper et 
al., 2017).

Appropriate indicators are important for monitoring the progress of CSA projects/interventions and their 
effectiveness (Shikuku et al., 2015). Such indicators also guide investments and policies related to CSA 
(Lin et al., 2008). Indicators can enable policymakers and land managers to identify, prioritise and execute 
relevant CSA practices (Layke, 2009). In addition, identifying comprehensive indicators can be used to 
evaluate the impacts of CSA projects and interventions in relation to the three pillars (Nelson and Huyer, 
2016). 

Generally, there are three kinds of CSA indicators (Braimoh et al., 2016; Duffy et al., 2017): policy indicators, 
technology/practice indicators and results indicators. CSA policy indicators are established at a national 
level and measure countries’ institutional readiness to support CSA interventions (Braimoh et al., 2016). In 
contrast, technology/practice indicators serve as an ex-ante evaluation of the ability of CSA interventions 
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to reach the CSA triple-win goals, while the results indicators can be applied to measure a project’s success 
in reaching its goals in the triple-win areas (Braimoh et al., 2016). A range of indicators has already been 
gathered from several international development agencies/institutions such as FAO, DFID, GIZ, IFAD and 
the World Bank (Braimoh et al., 2016; Quinney et al., 2016). However, these indicators are at national level 
and not exhaustive. Moreover, due to the context-specific nature of CSA practices/approaches, indicators 
for corresponding practices are different from national-level indicators. Hence, it is essential to identify 
and formulate a comprehensive set of indicators at different levels, from national to local (Niemeijer and 
de Groot, 2008). Therefore, the objective of this study was to develop context-specific CSA indicators 
relevant to the Ethiopian setting and this report focuses on technology/practice-level indicators.

2. Methodology 
The approach used to identify and formulate indicators for selected CSA was conducted through literature 
reviews and by harvesting the knowledge of experts engaged in various disciplines. Accordingly, more 
than 25 experts were gathered in Adama, Ethiopia between 20 and 30 July 2022 (Figure 1).

Figure 1. Workshop participants in Adama, Ethiopia (photo: Tsion Abebe, consultant).

These experts were selected from various national institutions, including public universities, the Ethiopian 
Institute of Agricultural Research, Regional Agricultural Research Institutes, the Ministry of Agriculture, non-
governmental organizations and international agricultural research institutes (e.g., Alliance of Bioversity 
International and CIAT). The experts were grouped into five categories (five experts per category, Figure 2): 
crop production management, livestock production management, integrated soil fertility management, 
erosion control and water management and agro-forestry and forestry management. 

These production systems were selected because they are the dominant systems in Ethiopia. Experts 
first identified relevant CSA practices corresponding to each production system (Adimassu et al., 2021) 
in order to define the corresponding indicators. There were five general steps taken in identifying the 
indicators for CSA practices (Figure 3). Firstly, experts were requested to list key environmental/climatic 
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Figure 2. Workshop participants working in groups (photo: Tsion Abebe, consultant).

issues to be addressed in various agro-ecological zones. Secondly, they were asked to list CSA practices/
interventions for each of these issues. Thirdly, experts developed indicators based on literature and their 
own knowledge. The indicators for each CSA practice were identified by group members according to the 
three pillars, namely productivity and income (P), adaptation/resilience (A) and mitigation (M) and also 
gender equity and social inclusiveness (GESI)1 indicators. 

Figure 3. Indicators for CSA practices.

1 	 The most important CSA indicators related to GESI include females’ control of income from practice, potential for women to benefit from 
increased productivity, reduces workload of female and youth, access to cash and ability to spend it, acceptability of the practices by all 
religious groups, access by poor farmers, provides job creation opportunities. 

Productivity 
indicators (P)

Adaptation 
indicators (A)

Gender equity and 
social inclusion 

indicators (GESI)

Mitigation
indicators (M) 

Climate-Smart 
Agriculture Practices

[Crop management, livestock 
management, soil management, 

water management, forest 
management] 
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Fourthly, experts prioritized the long list of CSA practices using the CGIAR Research Program on Climate 
Change, Agriculture and Food Security (CCAFS) CSA Prioritization Framework (Corner-Dollof et al., 2015) 
and came up with a shortlist of prioritized practices. In the identification of both CSA practices and 
indicators, selection was made based on detailed discussion and consensus of group members. The 
above exercises under each expert group were tabulated (Annex 1) and presented in a plenary for 
further discussion and adjustment. This exercise provided a basis to cross-fertilize and share lessons 
among the groups.

Figure 4. Modified CCAFS CSA Prioritization Framework.

What are the environmental/
climatic issues to be addressed 
in various agro-ecological 
zones (e.g., drought) 

Long list of CSA practices/ 
interventions for each issue to 
be addressed 

Development of CSA 
indicators 

Prioritize long list of CSA 
practices/interventions for 
each issue to be addressed

Short list of CSA practices 
developed 

Literature review
Experts’ knowledge 

Literature review
Experts’ knowledge 

Literature review
Experts’ knowledge 

Experts’ scoring and 
weighting based on 
consensus 

Photo: CIAT/A. Eitzinger
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2 	 Dry kolla: one of the agro-ecological zones of Ethiopia, which receives 300-900 mm rainfall per year and has <60 days length of growing 
period. This agro-ecological zone is characterized by recurrent drought.

3. Results and discussion
This section presents key indicators for selected CSA practices across the five categories of crop production 
management, livestock production management, integrated soil fertility management, erosion control 
and water management, and forestry and agro-forestry management. These indicators are disaggregated 
by the triple goals of CSA, namely productivity and income (P), adaptation/resilience (A) and mitigation (M).

3.1.		 Indicators of CSA practices 
		  related to crop management

Table 1 presents key indicators for CSA practices related to crop management. These key indicators 
are measures of performance of such practices/technologies/approaches. As shown in the table, all the 
indicators are presented across the triple goals/pillars of CSA. The most important indicators related to 
various crop management CSA practices linked with productivity and income include changes in grain 
yield (t/ha, kg/ha), biomass yield (kg/ha, t/ha) and farm income in Ethiopian birr (ETB/ha), soil pH, available 
P (ppm), exchangeable acidity (Cmol/kg), exchangeable Al (Cmol/kg), relative grain/biomass yield (%), 
relative income (%), reduce fertilizer amount (kg/ha, %), agro-chemical cost reduction (kg/ha, %), labor 
use efficiency (person days (pd)/ha), soil erosion (t/ha), runoff (mm), crop diversity (index [eg. Shannon 
diversity index, number of crops per ha]), soil fertility (kg of nutrient/kg of soil, kg of nutrient/ha), soil 
moisture (mm/m, %) and feed availability for livestock (t/ha, t/hh, t/animal). Similarly, key mitigation  
(t CO2 eq/ha) indicators result from direct and indirect contributions of CSA practices and include 
increased carbon stock due to biomass production, reduced NO2 emissions by reducing amounts of 
nitrogen fertilizer used, increased carbon stock in the soil due to soil organic matter build-up, reduced 
use of agro-chemicals (pesticide, fungicide, herbicide), avoiding use of agro-chemicals, reduced emissions 
due to improved water-use efficiency, increased land cover by trees (e.g., coffee), reduced leaching of 
fertilizers, avoided denitrification of nitrogen fertilizer, minimized/avoided tillage and retention of crop 
residue as mulching (Table 1). 

Evidence from Ethiopia has shown that the use of drought-tolerant as well as early-maturing varieties of 
maize and sorghum increased grain yield and reduced yield variability and risk exposure (Darkwa et al., 
2016; Wossen at al., 2017). Similarly, use of striga-resistant sorghum variety increased grain as well as 
stover yield in the dry kolla2 agro-ecological zone of the country (Tesso et al., 2007). Use of in situ moisture 
conservation techniques such as tied-ridges, percolation pits and micro-basins reduces soil erosion 
(Yaekob et al., 2020), increases crop yield by enhancing soil moisture and increases the survival rate of 
tree seedlings in degraded areas (Sola et al., 2020). Evidence shows that the provision of weather-based 
advisory services, using radio, enhanced farmers’ capacity to implement proper extension packages in 
Ethiopia (Oladele et al., 2019).
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Table 1. 	 Indicators of selected CSA practices related to crop management across the triple goals of CSA  
	 (P: productivity and income, A: adaptation/resilience, and M: mitigation).

CSA practices 
applied

CSA 
goals Indicators Indicator unit

Cr
op

 c
ul

tiv
ar

 c
ho

ic
e P

Increased grain yield %, t/ha

Increased biomass yield %, t/ha

Increased farm income %, ETB/ha

A

Increased relative grain yield %

Increased relative biomass yield gain %

Increased crop diversity number/ha

M Increased carbon stock through biomass production t CO2 eq/ha

Cr
op

 r
ot

at
io

n 
(s

or
gh

um
 w

ith
 c

ow
pe

a/
be

an
s)

P

Increased grain yield %, t/ha

Increased biomass yield %, t/ha

Increased farm income %, ETB/ha

A

Reduced cost of agro-chemicals ETB/ha

Reduced cost of fertilizer ETB/ha

Increased crop diversity no. of crops/season

Reduced insect/disease damage scale

Enhanced nitrogen content of soil kg/ha

Improved food diversity # foods/hh

M

Reduced NO2 emissions by reducing amount of N fertilizer kg N/ha

Increased carbon stock in the soil kg/ha

Reduced pesticide use (agro-chemicals) kg/ha, l/ha

In
te

gr
at

ed
 p

es
t 

m
an

ag
em

en
t P

Increased grain yield t/ha, %

Increased biomass yield t/ha, %

Increased income ETB/hh, %

A
Reduced chemical cost ETB/ha

Reduced use of agro-chemicals %

M Increased carbon stock due to push-pull plants t CO2 eq/ha

In
te

rc
ro

pp
in

g 
of

 s
or

gh
um

 

P

Increased grain yield response to intercropping t/ha

Increased biomass yield response to intercropping t/ha

Land equivalence ratio ratio 

Increased income equivalence ratio ratio

A

Increased relative yield %

Increased crop variety diversity index3 

Diversified income index4

M Sequestered carbon due to increased biomass as response to 
intercropping t CO2 eq/ha

3 	 Example, Shannon diversity index.

4 	 Example, Multi-asset diversified income index.
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In
 s

itu
 w

at
er

 c
on

se
rv

at
io

n
 (t

ie
d-

ri
dg

e,
 fu

rr
ow

s)

P

Increased grain yield t/ha, %

Increased biomass yield t/ha, %

Increased income ETB/ha

A

Increased soil moisture availability mm/m, %

Reduced soil erosion t/ha

Reduced runoff mm

Increased water use efficiency kg/m3

Increased fertilizer use efficiency kg/kg

M Increased carbon stock through biomass production t CO2 eq/ha

U
se

 o
f m

ic
ro

-d
os

in
g P

Increased grain yield t/ha, %

Increased biomass yield t/ha, %

Increased income ETB/ha

A
Reduced cost of fertilizer ETB/ha

Increased fertilizer use efficiency kg/ha

M
Increased carbon stock through biomass production t CO2 eq/ha

Reduced emissions by improving fertilizer use efficiency kg/ha

U
se

 o
f a

ci
d-

to
le

ra
nt

 c
ro

ps

P

Increased grain yield t/ha, %

Increased biomass yield t/ha, %

Increased income ETB/ha

A

Reduced cost of liming ETB/ha

Increased relative grain yield %

Increased relative biomass yield %

M Increased above-ground carbon stock through biomass production t CO2 eq/ha

Cr
op

 
in

su
ra

nc
e P Reduced loss of income ETB/ha

A Increased number of farmers engaged in insurance scheme number

M Number of farmers receiving insurance payment number

U
se
 o
f f
ar
m
ya
rd
 m

an
ur
e 
(F
YM

) P

Increased grain yield t/ha, %

Increased biomass yield t/ha, %

Increased income ETB/ha

A

Reduced cost of inorganic fertilizer ETB/ha

Reduced use of inorganic fertilizer kg/ha

Improved soil organic matter content %

Improved soil fertility (N, P, K) kg/ha

M

Increased above-ground carbon stock through biomass production t CO2 eq/ha

Increased soil carbon stock through organic carbon accumulation 
in soil t CO2 eq/ha

U
se

 o
f s

tr
ig

a-
re

si
st

an
t 

cr
op

 v
ar

ie
ty P

Reduced GHG emissions due to reduced N fertilizer use t CO2 eq/ha

Increased grain yield t/ha, %

Increased biomass yield t/ha, %

Increased income ETB/ha

A Reduced cost of agro-chemicals to control striga ETB/ha

M Reduced emissions by avoiding use of agro-chemicals to control striga t CO2 eq/ha
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U
se
 o
f s
us
ta
in
ab

le
 in
te
ns
ifi
ca
tio

n
P

Increased grain yield t/ha, %

Increased biomass yield t/ha, %

Increased livestock products such as milk (l/day) and meat kg/animal

Increased income ETB/ha

A

Increased diversity of crops #/ha

Increased input use efficiency kg/ha

Increased income sources #/hh

M

Reduced emissions by improving fertilizer and chemical use t CO2 eq/ha

Increased above and below ground carbon storage by increasing 
biomass production t CO2 eq/ha

U
se

 o
f r

es
id

ua
l 

m
oi

st
ur

e

P

Increased crop yield t/ha

Increased biomass yield t/ha

Increased income ETB/ha

A
Increased soil water availability mm/m, %

Increased soil organic matter content %

M Increased carbon sequestration by increasing biomass production t CO2 eq/ha

U
se

 o
f C

BD
-r

es
is

ta
nt

 v
ar

ie
ty

 
of
 c
off

ee
 (A

ba
 B
un

a) P

Increased coffee bean yield t/ha

Increased income from coffee beans ETB/ha

Increased coffee quality Scores 

A
Reduced yield loss of coffee due to coffee berry disease (CBD) t/ha, %

Reduced cost of fungicide ETB/ha

M
Increased carbon sequestration through coffee growth t CO2 eq/ha

Reduced emissions by avoiding the use of fungicide to control CBD t CO2 eq/ha

U
se

 o
f c

on
ce

nt
ra

te
d 

lim
in

g 
to

 r
ec

la
im

 a
ci

d 
so

ils

P

Increased crop yield t/ha

Increased biomass yield t/ha

Increased income ETB/ha

A

Reduced yield loss due to soil acidity %

Soil pH (# units)

Available P ppm

Exchangeable acidity Cmol/kg

Exchangeable Al Cmol/kg

M Increased carbon stock due to increase in biomass of crops t CO2 eq/ha

U
se

 o
f b

ro
ad

 b
ed

 m
ak

er

P

Increased grain yield of crops t/ha

Increased biomass yield of crops t/ha

Increased income from crops ETB/ha

A

Reduced yield loss due to waterlogging %, t/ha

Reduced cost of fertilizer lost by avoiding leaching and 
denitrification of N fertilizer ETB/ha

Increased labor-use efficiency by easing farm operations such as 
ploughing, planting and weeding pd/ha

M

Increased carbon stock due to increase in crop biomass t CO2 eq/ha

Reduced GHG (NO2) emissions by reducing leaching and 
denitrification of N fertilizer t CO2 eq/ha
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U
se

 o
f w

at
er

lo
gg

in
g-

 
to

le
ra

nt
 c

ro
ps

  
(e

.g
., 

oa
ts

)

P

Increased crop yield t/ha

Increased biomass yield t/ha

Increased income ETB/ha

A
Reduced yield loss due to waterlogging %, t/ha

Reduced cost of labor for land preparation (making furrows) Pd/ha

M Increased carbon stock due to increase in biomass of crops t CO2 eq/ha

M
in

im
um

 ti
lla

ge
 +

 c
ro

p 
re

si
du

e 
m

an
ag

em
en

t

P

Increased grain yield of crops in the long term t/ha

Increased biomass yield of crops in the long term t/ha

Increased income of farmers in the long term ETB/ha

A

Reduced cost of labor for weeding and ploughing ETB/ha

Reduced cost of labor for weeding and ploughing pd/ha

Increased relative yield of crops %

Reduced soil erosion t/ha

Reduced run-off mm

M

Reduced GHG emissions due to minimizing/avoiding ploughing t CO2 eq/ha

Increased soil carbon stock due to crop residue retention t CO2 eq/ha

Increased fertilizer use efficiency and avoided N leaching and 
denitrification t CO2 eq/ha

U
se

 o
f c

ov
er

 c
ro

ps
 a

nd
 g

re
en

 m
an

ur
in

g

P

Increased grain yield of crops t/ha

Increased biomass of crops t/ha

Increased income ETB/ha

A

Increased crop diversity index

Reduced fertilizer cost ETB/ha

Reduced soil erosion t/ha

Reduced run-off kg/kg, t/ha

Improved soil fertility (N, P, K) kg/ha

M
Increased carbon stock due to increase in biomass of crops t CO2 eq/ha

Increased soil carbon stock due to use of green manure t CO2 eq/ha

U
se

 o
f d

ro
ug

ht
-t

ol
er

an
t 

cr
op

s

P

Increased grain yield of crops t/ha

Increased biomass yield of crops t/ha

Increased income ETB/ha

A
Reduced yield loss due to drought %, t/ha 

Increased feed availability for livestock t/ha

M Increased carbon stock due to increase in biomass of crops t CO2 eq/ha

Ea
rl

y-
m

at
ur

in
g 

cr
op

 v
ar

ie
tie

s

P

Increased grain yield during drought years t/ha

Increased biomass yield during drought years t/ha

Increased farmers’ income during drought years ETB/ha

A

Increased relative yield %, t/ha

Increased feed availability during drought years t/ha

Reduced yield loss due to drought/rainfall variability t/ha, %

M Increased carbon stock due to increase in biomass of crops t CO2 eq/ha
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U
se

 o
f h

ig
h-

yi
el

di
ng

 
va

ri
et

ie
s 

(e
.g

., 
be

an
s,

 
po

ta
to

)

P

Increased grain yield of crops t/ha

Increased biomass yield of crops t/ha

Increased income ETB/ha

A
Increased relative grain and biomass yield %

Increased relative income %

M Sequestered CO2 by increasing biomass above and below ground t CO2 eq/ha

3.2. 	Indicators of CSA practices 
	 related to livestock management

Major P and M indicators identified by experts for CSA practices related to livestock production 
management are presented in Table 2. As shown in the table, there are several indicators available, 
including productivity of forage/feed (t/ha), meat productivity (kg/animal), milk productivity (l/day/animal), 
egg productivity (kg/head), honey production (kg/hive) and income from livestock and feed production 
(ETB/animal, ETB/hh, ETB/ha). Adaptation/resilience indicators include: soil fertility (kg/kg, kg/ha), soil 
erosion (t/ha), runoff (mm), livestock water productivity (kg of animal product/m3 of water), feed utilization 
efficiency (carcass percentage), biodiversity and species composition (index), relative meat, milk, egg and 
honey yield (%), feed availability (t/ha, t/animal), animal mortality (%), animal morbidity rate (%), post-
harvest loss (%), feed digestibility (%), ground cover (%), metabolic rate (calorie/time), soil moisture (mm/m, 
%) and feed intake (kg of DM/day/animal). The use of best CSA practices in livestock management can 
sequester carbon (t CO2 eq) by increasing biomass, increasing vegetation cover, improving soil organic 
matter from animal manure and using stall feeding. Moreover, GHG emissions can be minimized by 
increasing feed use efficiency, reducing soil erosion, reducing fertilizer/chemical use, reducing numbers 
of animals, use of precision feeding systems, increasing feed digestibility and increasing feed quality 
(Table 2). Studies in Ethiopia have shown that improvement of forage crops through use of fertilizers at 
crop establishment stage, use of grass-legume mixtures and over-sowing legumes into existing pastures 
increase productivity of livestock, enhance adaptation and reduce GHG emissions (Bashe et al., 2018). 
Another study showed that improving forage crops using these techniques improved plant biomass, soil 
organic matter content and total nitrogen (Yimer and Abdelkadir, 2011). Studies show that integrating 
low-CO2-emitting animals (such as poultry) into the faming system increased food production, farmers 
enhanced adaptation to climate change and variability, and mitigated climate change by reducing GHG 
emissions (Tugie et al., 2017). 

Photo: CIAT/A. Eitzinger
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Table 2. 	Indicators for selected CSA practices related to livestock management across the triple goals of CSA  
	 (P: productivity and income, A; adaptation/resilience and M: mitigation).

CSA 
practicse

CSA 
goals Indicators Indicator unit

In
te

ns
ify

in
g 

an
d 

di
ve

rs
ify

in
g 

fo
ra

ge
 c

ro
ps

 

P

Increased productivity (yield) of forage crops t/ha

Increased milk yield l/day/animal

Increased meat productivity kg/ha

Increased income from forage ETB/ha

Increased income from animal products (milk and meat) ETB/animal 

Increased income due to harvest of multiple crops including forages ETB/ha

A

Enhanced soil fertility kg/ha

Reduced soil erosion kg/ha

Increased livestock water productivity (kg of animal product/m3) kg milk/m3, kg meat/m3)

Increased biodiversity and species composition # species/ha

M

Increased carbon stock due to increase in forage crop biomass t CO2 eq/ha

Increased carbon storage in soils t CO2 eq/ha

Reduced GHG emissions by reducing soil erosion, reduced fertilizer use t CO2 eq/ha

U
si

ng
 c

ro
ss

 b
re

ed
in

g

P

Increased milk yield l/day/cow

Increased meat yield kg/animal

Increased egg yield kg/egg, #/hen

Increased income per animal ETB/animal

A

Increased relative milk yield %

Increased relative meat yield %

Increased relative income per animal %

M

Reduced methane emissions by reducing the number of animals t CO2 eq/TLU5 

Reduced GHG emission intensity through increasing digestibility of feeds t CO2 eq/FPCM
6 

Reduced GHG emissions per unit of milk production kg CO2 eq/l FPCM milk

Reduced GHG emissions per unit of meat production kg CO2 eq/l FPCM milk

Im
pr

ov
ed

 fo
ra

ge
 d

ev
el

op
m

en
t u

si
ng

 g
ra

ss
, 

le
gu

m
es

, a
nd

 tr
ee

s

P

Increased milk yield l/day/cow

Increased meat yield kg/animal

Increased egg production # eggs/hen

Increased honey production kg/hive/year

Increased income from livestock ETB/animal 

A

Increased feed quantity t DM/ha

Increased feed quality kg of N/ha

Improved soil fertility (N, P, K) through planting legumes kg/ha

Reduced soil erosion through increased ground cover t/ha

M
Reduced GHG emission intensity by increasing digestibility of feeds t CO2 eq/FPCM

Reduced CH4 emission related to enteric fermentation through 
increasing feed quality t CO2 eq/FPCM

5	 TLU: Tropical Livestock Unit. 1 TLU is approximately 250 kg live weight of animals. 

6	 FPCM: fat- and protein-corrected milk/meat.
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In
tr

od
uc

in
g 

co
m

m
un

ity
-b

as
ed

 a
ni

m
al

 
he

al
th

 s
er

vi
ce

s
P

Increased yield, meat kg/head

Increased yield, milk l/head

Increase yield, egg kg/head

Increased growth rate kg/head/time period

Increased income ETB/head

A

Reduced animal mortality and morbidity %

Improved feed efficiency carcass percentage

Reduced post-harvest losses (meat, milk, and egg) %

M Reduced GHG emissions per unit of product through increased 
production efficiency t CO2 eq/FPCM

Pr
ec

is
io

n 
fe

ed
in

g 
(s

ta
ll 

fe
ed

in
g)

P

Improved milk yield through feed utilization efficiency l/day/cow

Increased meat yield kg/head

Increased egg production # eggs/head

Increased income ETB/head

Increased animal-source food consumption (milk, meat, eggs) kg/hh

A

Reduced land degradation (soil loss) through limited number of animals t/ha

Improved farmer participation in stall feeding # hh

Increased product quality kg of N/ha

Improved feed utilization efficiency l of milk/t of feed, 
kg meat/ton of feed

M

Reduced GHG emission intensity t CO2 eq/FPCM

Reduced GHG emissions per unit of product due to increased 
production efficiency t CO2 eq/FPCM

Ra
ng

el
an

d 
im

pr
ov

em
en

t P

Increased biomass yield of rangeland t DM/ha

Increased meat yield through increased feed availability kg/head

Increased milk yield through increased feed availability l/kg feed, l/day/head

Increased income from livestock products ETB/head 

Increased income from feed ETB/ha

A

Increased relative rangeland productivity t DM/ha

Increased species composition of rangelands # of species/ha

Increased land cover %

Reduced soil erosion due to increased land cover t/ha

M Carbon sequestration due to improved vegetation t CO2 eq/ha

Se
le

ct
iv

e 
br

ee
di

ng

P

Increased meat yield kg/head

Increased milk yield l/day/cow

Increased egg yield kg/head

Increased income ETB/head

A
Increased resistance to heat stress (metabolic rate) calorie/time

Increased survival rate of livestock %

M
Reduced GHG emission intensity from meat t CO2 eq/FPCM

Reduced GHG emission intensity from milk t CO2 eq/FPCM
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Si
lv

op
as

to
ra

l s
ys

te
m

P

Increased forage productivity per unit area DM yield/ha

Increased meat yield kg/head

Increased milk yield l/day/cow

Increased egg yield # eggs/head

Increased honey yield kg/hive

Increased income ETB/head

A

Increased crop diversity # species/ha

Enhanced soil moisture %

Enhanced soil fertility (N, K, P) kg/ha

Reduced soil erosion due to increased ground cover t/ha

Increased biodiversity % species composition

M

Increased carbon sequestration (above and below ground) from growing 
trees t CO2 eq/ha

Reduced GHG emissions by reducing the use of N fertilizer t CO2 eq/ha

Su
pp

le
m

en
ta

tio
n

P

Increased milk production l/day/cow

Increased meat production kg/head

Increased egg yield no. of eggs/head

A

Increased feed intake kg, DM/day/animal 

Increased feed digestibility %

Reduced mortality rate %

Reduced morbidity rate %

M Reduced CH4 and N2O emission intensity t CO2 eq/FPCM

Pr
om

ot
in

g 
lo

w
-C

O
2-e

m
itt

in
g 

an
im

al
s

P

Increased meat yield kg/animal

Increased egg yield # eggs/hen

Increased honey yield kg/hive 

Increased income ETB/head

A
Reduced land degradation rate %

Improved soil fertility (N, P, K) from animal manure kg/ha

M Reduced GHG emissions t CO2 eq/head

Cu
t-

an
d-

ca
rr

y 
sy

st
em

P
Increased feed productivity (pasture, vegetation) t/ha

Increased income through equitable and efficient pasture use ETB/ha

A

Reduced land degradation (soil erosion) by avoiding over-grazing t/ha

Increased biodiversity by avoiding selective grazing # species/ha

Facilitated participation of community members in natural resource 
management # community members 

M
Increased carbon sequestration by increasing vegetation t CO2 eq/ha

Reduced GHG emissions due to use of cut-and-carry feeding t CO2 eq/FPCM
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3.3. 	Indicators of CSA practices related 
	 to integrated soil fertility management

 
Table 3 presents indicators for CSA practices related to integrated soil fertility management (ISFM). The 
most important productivity and income (P) indicators include grain yield (t/ha, kg/ha), biomass yield  
(kg/ha, t/ha) and farm income in Ethiopian birr (ETB/ha). The experts also identified several indicators 
related to adaptation/resilience as a response to ISFM. These include soil nutrient-use efficiency (kg/
kg), relative yield (%), soil nutrient stock (kg/kg, kg/ha), soil water content (%), infiltration rate (mm/hr), 
evaporation (mm), soil erosion (t/ha), runoff (mm), water productivity (kg/m3), dietary diversity (index), 
availability of seed and fertilizer (kg/hh, kg/ha), livestock feed availability (t/ha, kg/animal), soil aggregate 
stability (index), crop disease and pest attack (score), soil acidity (pH), available P (ppm), exchangeable 
acidity (Cmol (+)/kg), aluminium toxicity/exchangeable Al (Cmol(+)/kg), relative income (%), fertilizer cost 
(ETB/ha) and fertilizer requirement (kg/ha). Applying ISFM practices can also contribute to sequestering 
carbon and reducing GHG emissions (CO2 eq) directly or indirectly (Table 3). Directly, these practices 
sequester carbon through increases in above-/below-ground biomass, the addition of organic residues 
(farmyard manure (FYM), compost, green manuring, crop residue mulching), and use of inoculants to 
fix N and C in the soil. Indirectly, the use of ISFM practices can also reduce GHG emissions by improving 
fertilizer use efficiency, water-use efficiency, reducing the use of agro-chemicals and avoiding or minimizing 
denitrification. Studies in Ethiopia have revealed that use of FYM and blended inorganic fertilizer such as 
NPS fertilizer increased tuber yield of potato and grain yield of sorghum as well as nitrogen use efficiency 
(Alemayehu et al., 2020; Bayu et al., 2006). Growing garlic using vermicompost had the highest bulb yield 
at a rate of 7.5 t/ha and the highest rate of return at a rate of 2.5 t/ha (Fikru and Fikreyohannes, 2019) 
and integration of inorganic fertilizer and biochar improved nutrient-use efficiency and yield of onion and 
barley (Agegnehu et al., 2016; Aneseyee and Wolde, 2021).

Table 3. 	 Indicators for selected CSA practices related to integrated soil fertility management across the triple  
	 goals of CSA (P: productivity and income, A: adaptation/resilience, and M: mitigation).

CSA practices CSA 
goals Indicators Indicator unit

 In
te
gr
at
in
g 
in
or
ga
ni
c 
fe
rt
ili
ze
r 
an

d 
FY
M

P

Increased grain yield kg/ha

Increased biomass yield kg/ha

Increased income ETB/ha

A

Increased feed availability kg/ha

Increased soil nutrient stock kg/ha

Improved water availability mm/m, %

Improved soil aggregate stability index 

Reduced soil erosion t/ha

Increased food availability # meals per day

Increased dietary diversity index

Improved soil fertility (NPK) kg/kg

Improved cation exchange capacity Cmol(+)/kg

Increased nutrient-use efficiency kg grain /kg nutrient

Increased water productivity kg grain/m3

Reduced mineral fertilizer requirement kg/ha

Enhanced access to improved seeds kg/ha

M
Increased soil carbon stock/storage t CO2 eq/ha

Reduced GHG emissions by reducing chemical fertilizer use t CO2 eq/ha



20 •   Indicators of site-specific climate-smart agricultural practices employed in Ethiopia

In
te

gr
at

in
g 

in
or

ga
ni

c 
fe

rt
ili

ze
r 

an
d 

bi
oc

ha
r

P

Increased grain yield kg/ha

Increased biomass yield kg/ha

Increased income ETB/ha

A

Increased feed availability kg/ha

Increased soil nutrient stock kg/ha

Improved water availability mm/m, %

Improved soil aggregate stability kg/ha

Reduced use of fertilizer kg/ha

Reduced use of biomass for firewood %

Reduced rate of deforestation %

Reduced soil erosion t/ha

Improved infiltration rate mm/hr

Increased food availability # meals per day

Increased dietary diversity index

Increased nutrient-use efficiency kg grain/kg nutrient

Increased water productivity  kg grain/m3

Reduced mineral fertilizer requirement kg/ha

Enhanced access to improved seeds kg/ha

M

Increased soil carbon stock/storage t CO2 eq/ha

Reduced greenhouse gas emission t CO2 eq/ha

Reduced amount of fertilizer use kg/ha

Reduced amount of biomass used for firewood %

Reduced rate of deforestation %

Reduced amount of lime required %

In
te

gr
at

in
g 

pr
op

er
 d

ra
in

ag
e 

an
d 

4R
7  

P

Increased grain yield kg/ha

Increased biomass yield kg/ha

Increased income ETB/ha

A

Increased soil nutrient stock and availability kg/ha

Increased feed availability kg/ha

Enhanced availability of improved seeds kg/ha, kg/hh

Enhanced availability of fertilizers kg/ha, kg/hh

Increased availability of pesticides l/ha, kg/ha

Increased number of meals per day no./day

M

Reduced GHG emissions due to reduction in fertilizer  
and pesticide use t CO2 eq/ha

Increased soil carbon stock/storage t CO2 eq/ha

7	 The 4R's stand for right source, right rate, right time, and right place.
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In
te
gr
at
io
n 
of
 g
yp
su
m
 w
ith

 4
R 
fo
r 
m
an

ag
in
g 
sa
lt-
aff

ec
te
d 
so
ils
 

P

Increased grain yield kg/ha

Increased biomass yield kg/ha

Increased income ETB/ha

A

Increased feed availability kg/ha

Reduced yield loss due to soil salinity/sodicity %

Electrical conductivity of the soil dS/m

pH of the soil (no units)

Exchangeable Na+ Cmol(+)/kg

Cation exchange capacity Cmol(+)/kg

Exchangeable sodium percentage %

Sodium adsorption ratio (no units) 

Increased soil nutrient stock (NPK) kg/ha

Increased feed availability kg/ha

Increased water infiltration mm/hr

Increased nutrient availability kg/ha

Increased relative crop yield %

M Increased carbon stock/storage due to improved biomass t CO2 eq/ha

In
te

gr
at

in
g 

or
ga

ni
c 

an
d 

in
or

ga
ni

c 
fe

rt
ili

ze
r 

w
ith

 m
oi

st
ur

e 
co

ns
er

va
tio

n

P

Increased agricultural productivity (yield) kg/ha

Increased biomass t/ha

Increased income from sale of agricultural products ETB/ha

A

Increased livestock feed availability kg/ha

Reduced soil erosion t/ha

Improved soil nutrient-use efficiency kg/kg 

Reduced yield reduction due to drought %

Enhanced soil nutrient stock kg/ha

Increased soil water content %

Increased water productivity kg grain/m3 water

Increased number of meals per day #/day

Increased dietary diversity index

Increased mineral fertilizer use efficiency kg grain/kg fertilizer

Increased access to improved seed %

Increased access to mineral fertilizer %

Reduced likelihood of crop failure due to soil moisture stress %

M

Increased soil carbon stock/storage t CO2 eq/ha

Increased fertilizer use efficiency due to available soil moisture kg grain/kg fertilizer

Reduced use of mineral fertilizer due to improved efficiency kg/ha
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In
te

gr
at

in
g 

cr
op

 r
es

id
ue

 m
ul

ch
in

g 
w

ith
 a

pp
lic

at
io

n 
of

 in
or

ga
ni

c 
fe

rt
ili

ze
r 

(4
R)

P

Increased grain yield t/ha

Increased biomass t/ha

Increased income from sale of agricultural products ETB/ha

A

Increased livestock feed availability t/ha

Increased water infiltration mm/hr

Reduced evaporation mm

Reduced erosion and soil loss t/ha

Enhanced soil nutrient stock kg/ha

Increased soil water content %

Increased water productivity kg grain/m3

Increased number of meals per day #/day

Increased dietary diversity index

Increased mineral fertilizer-use efficiency kg grain/kg fertilizer

Increased access to improved seed kg/ha, kg/hh

Increased access to mineral fertilizer kg/ha, kg/hh

Increased relative crop yield due to soil moisture conservation %, t/ha

M

Increased soil carbon stock/storage by retaining mulch in the soil Gt C/ha

Increased biomass carbon stock due to increased biomass Gt C/ha

Reduced GHG emissions by reducing mineral fertilizer use t CO2 eq/ha

Reduced GHG emissions by reducing herbicide use due to weed 
suppression by mulching t CO2 eq/ha

Reduced GHG emissions by reducing amount of crop residues used 
for fuel t CO2 eq/ha

U
se

 o
f o

rg
an

ic
 fe

rt
ili

ze
r 

(c
om

po
st

/v
er

m
ic

om
po

st
)

P

Increased grain yield t/ha

Increased biomass t/ha

Increased income from sale of crops ETB/ha

A

Increased nutrient use efficiency kg/kg 

Improved soil water availability mm/m, %

Reduced soil erosion t/ha

Increased number of meals per day #/day

Increased soil nutrient stock (e.g.,  NPK) kg/ha

Increased water productivity kg grain/m3

Improved soil aggregate stability index 

Reduced crop disease and pest attack scale 

Increased soil nutrient stock kg/ha

Increased feed availability 

Enhanced access to improved seeds kg/ha

Enhanced access to fertilizer kg/ha

Increased number of meals per day #/day

M

Increased soil carbon stock/storage due to addition of organic 
carbon from compost Gt C/ha

Reduced GHG emissions by reducing use of inorganic fertilizer t CO2 eq/ha

Reduced GHG emissions by reducing use of pesticide kg/ha
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M
an

ag
in

g 
in

or
ga

ni
c 

fe
rt

ili
za

tio
n 

(4
R) P

Increased grain yield t/ha

Increased biomass t/ha

Increased income due to increased crop productivity ETB/ha

A

Increased soil nutrient stock kg/ha

Increased feed availability kg/ha

Enhanced access to improved seeds kg/ha

Increased access to fertilizer use kg/ha

Increased number of meals per day #/day

M
Increased GHG emissions due to efficient use of N fertilizer t CO2 eq/ha

Increased carbon stock/storage due to increase in biomass Gt C/ha

In
te

gr
at

in
g 

lim
in

g 
w

ith
 4

R 
to

 c
on

tr
ol

 s
oi

l a
ci

di
ty

P

Increased grain yield t/ha

Increased biomass t/ha

Increased income due to increased crop productivity ETB/ha

A

Reduced risk of crop failure due to soil acidity %

Soil pH (no units) 

Increased nutrient availability (P) ppm

Exchangeable acidity Cmol/kg 

Reduced aluminium toxicity (Exchangeable Al) Cmol/kg 

Increased feed availability kg/ha

Reduced area of land abandoned due to soil acidity ha, %

M Increased soil carbon stock/storage due to increase  
in biomass production Gt C/ha

In
te

gr
at

in
g 

cr
op

 r
es

id
ue

 m
ul

ch
in

g,
 s

oi
l m

oi
st

ur
e 

co
ns

er
va

tio
n 

an
d 

4R

P

Increased grain yield kg/ha

Increased biomass kg/ha

Increased income due to increased crop productivity ETB/ha

A

Increased water infiltration mm/hr

Reduced evaporation mm

Reduced erosion and soil loss t/ha

Enhanced soil nutrient stock kg/ha

Increased soil water content %, mm

Increased water productivity kg/m3

Increased number of meals per day #/day

Increased dietary diversity index

Increased nutrient mineral fertilizer use efficiency kg/kg 

Increased access to improved seed kg/ha

Increased access to mineral fertilizer kg/ha

Increased relative crop yield due to soil moisture conservation %

Increased carbon stock/storage due to increased biomass Gt C/ha

M Increased soil carbon stock due to incorporation  
of crop residue mulching Gt C/ha
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3.4. 	Indicators of CSA Practices related 
	 to erosion control and water management
 

Yields associated with crop biomass, meat, milk, honey, eggs, fruit, vegetables and feed, and household 
dietary diversity and income from various sources constitute CSA indicators related to productivity and 
income. There are also several indicators to measure the performance of practices in relation to adaptation/
resilience (Table 4). These include relative yield (%), access to water for irrigation (m3), availability of water 
for domestic use (m3, l/head), feed availability (t/ha, t/TLU), wood availability (m3/hh), soil erosion (t/ha), 
runoff (mm), evaporation (mm), soil moisture (mm/m, %), soil fertility (kg/kg, kg/ha), organic matter (%), 
water productivity (kg/m3), soil nutrient-use efficiency (kg of product/kg of nutrient), land productivity (kg 
of product/ha), biodiversity (index), number of farmers using erosion control and water management 
practices, employment opportunities (pd/ha), nutrition (index), shade provision (number of trees), 
disease and pest damage (score), cost of labor (pd/ha), cost of fuel (l/ha) and number of collective action 
institutions. Experts identified indicators related to mitigation based on sequestration and reductions 
in emissions. For sequestration of carbon (t CO2 eq), increasing vegetation cover (normalized difference 
vegetation index [NDVI]), increasing crop biomass, improving growth of trees (e.g., shelterbelts, trees on 
bunds), retention of crop residue as mulch and soil organic carbon build-up are key indicators (Table 4). 
Similarly, these practices also reduced GHG emissions through efficient use of N fertilizer, reduction of soil 
erosion, avoiding diesel/petrol pumps, reducing leaching of N fertilizers, avoiding fuel use for ploughing, 
minimizing/avoiding tillage operation, improving water-use efficiency and reducing deforestation.  

G
re

en
 m

an
ur

e
P

Increased grain yield kg/ha

Increased biomass kg/ha

Increased income due to increased yield of crops ETB/ha

A

Increased nutrient stock (e.g., NPK) kg/ha

Increased nutrient use efficiency kg grain/kg nutrient

Increased feed availability kg/ha

Reduced runoff mm

Reduced soil erosion  t/ha

Increased number of meals per day #/day

M
Increased soil carbon stock/storage by incorporating biomass Gt C/ha

Reduced GHG emissions by reducing fertilizer use t CO2 eq/ha

U
se

 o
f b

io
-in

oc
ul

an
t

P

Increased grain yield of crops t/ha

Increased biomass yield of crops t/ha

Increased income ETB/ha

A

Increased relative grain and biomass yield % 

Increased relative income % 

Reduced fertilizer cost ETB/ha

Improved soil fertility (N, P, K) kg/ha

M Increased C fixation (some micro-organisms can improve soil 
structure and promote soil N and C fixation) t CO2 eq/ha



25Indicators of site-specific climate-smart agricultural practices employed in Ethiopia   •

In Ethiopia, use of CSA practices to control soil erosion, such as bunds with grasses and trees, increased 
grain/biomass yield of crops and income in the long term, enhanced adaptation/resilience through soil 
erosion control and contributed to mitigation by improving nutrient and water-use efficiency (Abera 
et al., 2020; Adimassu et al., 2017; Adimassu et al., 2021). For example, the use of graded ‘fanya juu’ 
terraces with grasses increased grain and biomass yield of teff (Eragrostis tef, E. abyssinica), enhanced 
soil moisture and reduced soil erosion (Mekonnen et al., 2021). Similarly, integrating soil bunds with tree 
lucerne (Chamaecytisus palmensis) and grasses (Phalaris and ‘Desho’ grass) increased crop yield and feed 
availability, reduced soil erosion, enhanced soil moisture and improved soil fertility (Adimassu and Tamene, 
2021; Bonilla-Findji et al., 2020; Terefe et al., 2020). Evidence showed that integrating solar pumping and 
drip irrigation improved water- and nutrient-use efficiency, increased crop productivity, improved access 
to water and reduced GHG emissions by avoiding petrol/diesel usage (Ejigu, 2021; Nigussie et al., 2021). 
Evidence also showed that household roof water harvesting increased food availability, improved income 
and livelihoods at household level (Mume, 2014; Teshome et al., 2010).

Table 4. 	Indicators for selected CSA practices related to erosion control and water management across the triple  
	 goals of CSA (P: productivity and income, A: adaptation/resilience, and M: mitigation).

CSA practices CSA 
goals Indicators Indicator unit

W
at

er
 s

to
ra

ge
 (d

am
 a

nd
 m

ic
ro

-d
am

)

P

Increased grain yield t/ha

Increased biomass yield t/ha

Increased income ETB/ha

A

Increased relative yield compared to rainfed %

Improved access to water for irrigation m3

Ensured availability of water for domestic use m3

Reduced soil erosion t/ha

Number of farmers involved in irrigation # of farmers 

Enhanced farmer income ETB/ha

Employment opportunity created pd/ha

M Increased carbon sequestration by increasing vegetation cover 
(as measured by NDVI) Gt C/ha

U
se

 o
f s

ha
llo

w
 w

el
ls

/m
an

ua
l t

ub
e 

w
el

l d
ri

lli
ng

 

P

Increased grain yield t/ha

Increased biomass yield t/ha

Increased income ETB/ha

A

Increased relative yield compared to rainfed %

Improved access to water for irrigation m3

Ensured availability of water for domestic use m3

Reduced soil erosion t/ha

Number of farmers involved in irrigation # of farmers 

Enhanced farmer income ETB/ha

Employment opportunity created pd/ha

M Increased carbon sequestration by increasing vegetation cover (NDVI) Gt C/ha
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Le
ve

l s
oi

l b
un

d/
 L

ev
el

 “f
an

ya
 ju

u”
/w

ith
 tr

en
ch

P

Increased grain yield in dry areas t/ha

Increased biomass yield in dry areas t/ha

Increased income in dry areas ETB/ha

A

Enhanced soil moisture mm/m, %

Reduced soil erosion t/ha

Reduced runoff mm

Enhanced soil fertility (N, P, K) kg/ha

Reduced cost of fertilizer by reducing soil nutrient loss ETB/ha

M

Increased carbon sequestration by increasing crop biomass Gt C/ha

Reduced GHG emissions by efficient use of N fertilizer t CO2 eq/ha

Reduced CO2 emissions due to reduction in soil erosion t CO2 eq/ha

Sp
at

e 
ir

ri
ga

tio
n

P

Increased grain yield in dry areas t/ha

Increased biomass yield in dry areas t/ha

Increased income dry areas ETB/ha

A

Increased relative yield %, kg/ha

Employment opportunity created pd/ha

Increased water productivity kg/m3

M Increased carbon sequestration by increasing crop biomass Gt C/ha

Ro
of

 w
at

er
 h

ar
ve

st
in

g

P

Increased grain yield in dry areas t/ha

Increased biomass yield in dry areas t/ha

Increased income dry areas ETB/ha

A

Increased relative yield compared to rainfed %

Improved access to water for irrigation m3

Ensured availability of water for domestic use m3

Reduced soil erosion t/ha

Number of farmers involved in irrigation # farmers 

Enhanced farmer income ETB/ha

Employment opportunity created pd/ha

M Increased carbon sequestration by increasing biomass production Gt C/ha

Ri
ve

r 
di

ve
rs

io
n 

(s
tr

ea
m

 d
iv

er
si

on
 w

ei
r)

P

Increased agricultural productivity (i.e., crop yield, forage, fruit trees, 
vegetables, cash crops, sugarcane) t/ha

Increased household income ETB/ha, ETB/yr

Increased foreign currency income due to year-round production  
of export commodities (i.e., cotton, oil crops, sugarcane) USD/ha, USD/yr

Increased import substitution via year-round cultivation  
of imported commodities (e.g., wheat) ETB/yr

A

Increased water productivity kg/m3

Increased land productivity due to year-round cultivation via irrigation t/ha/yr

Increased working hours or labor productivity  
during year-round cultivation pd/yr

Promoted new cultivars/materials which are not previously familiar # species

Promoted food security via enhancing food availability 
and dietary diversity # farmers/ yr

Increased yield quality and food nutrition index score
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W
in

d 
br

ea
k/

sh
el

te
r 

be
lt

P

Increased wood volume m3/ha

Increased biomass t/ha

Increased income ETB/ha

A

Reduced wind erosion t/ha

Enhanced biodiversity # species

Reduced evaporation mm

Improved soil organic matter %

Improved access to shade for livestock %

M
Sequestered carbon due to growth of trees (shelterbelts) Gt C/ha

Reduced CO2 emissions due to reduction in soil erosion t CO2 eq/ha

Be
nc

h 
te

rr
ac

e

P

Increased grain yield in the long term t/ha

Increased biomass yield in the long term t/ha

Increased income ETB/ha

A

Reduced soil erosion t/ha

Reduced runoff mm

Enhanced soil moisture mm/m

Increased water productivity kg/m3

M
Improved carbon stock by improving biomass Gt C/ha

Reduced CO2 emissions due to reduction in soil erosion t CO2 eq/ha

G
ra

de
d 

so
il 

bu
nd

/g
ra

de
d

 “f
an

ya
 ju

u”
 w

ith
 g

ra
ss

 

P

Increased grain yield in high rainfall areas t/ha

Increased biomass yield in high rainfall dry areas t/ha

Increased income high rainfall dry areas ETB/ha

A

Relative yield %

Reduced soil erosion t/ha

Reduced run-off mm

Increased feed availability t/ha

M
Improved soil carbon stock by improving biomass t C/ha/yr

Reduced CO2 emissions due to reduction in soil erosion t CO2 eq/ha

St
on

e 
bu

nd

P

Increased grain yield t/ha

Increased biomass yield t/ha

Increased income ETB/ha

A

Reduced soil erosion t/ha

Reduced runoff mm

Enhanced soil moisture mm/m

Increased water productivity kg/m3

M Improved carbon stock by improving biomass production Gt C/ha



28 •   Indicators of site-specific climate-smart agricultural practices employed in Ethiopia

H
ill

si
de

 te
rr

ac
e 

w
ith

 g
ra

ss P

Increased grain yield t/ha

Increased biomass yield t/ha

Increased income ETB/ha

A

Reduced soil erosion t/ha

Reduced runoff mm

Enhanced soil moisture mm/m

Increased water productivity kg/m3

M Improved carbon stock by improving biomass production Gt C/ha

So
la

r-
po

w
er

ed
 d

ri
p 

ir
ri

ga
tio

n

P
Increased grain yield t/ha

Increased biomass yield t/ha

A

Improved water productivity kg/m3

Increased efficiency of fertilizer use kg/ha

Reduced water shortage m3/hh

Saved labor pd/ha

Reduced disease damage by minimizing water contact with leaves, 
stems, and fruit of plants disease scores

Reduced soil erosion t/ha

M

Reduced GHG emissions by avoiding diesel/petrol pumps t CO2 eq/ha

Reduced GHG emissions by reducing leaching of fertilizers t CO2 eq/ha

Increased grain yield t/ha

Increased biomass yield t/ha

D
ri

p 
ir

ri
ga

tio
n 

(w
ith

ou
t s

ol
ar

)

A

Improved water productivity kg/m3

Increased efficiency of fertilizer use kg/ha

Reduced water shortage m3/hh

Saved labor pd/ha

M Reduced GHG emissions by reducing leaching of fertilizers t CO2 eq/ha

Co
ns

er
va

tio
n 

ag
ri

cu
ltu

re

P

Increased grain yield in the long term t/ha

Increased biomass yield in the long term t/ha

Increased income from yield increase in the long term ETB/ha

A

Reduced cost of labor for ploughing and weeding pd/ha

Improved rainwater-use efficiency kg/m3

Reduced soil erosion t/ha

Reduced runoff mm

Reduced nutrient loss kg nutrient/ha

Reduced weed infestation kg biomass/ha

Reduced insect infestation due to rotation score

Improved soil fertility in the long term kg/ha

Enhanced biodiversity no. fauna and 
flora species

M

Reduced GHG emissions by avoiding fuel use for ploughing t CO2 eq/ha

Reduced CO2 emissions from no-tillage t CO2 eq/ha

Sequestration of carbon from retention of crop residue Gt C/ha
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D
efi

ci
t i
rr
ig
at
io
n

P

Increased grain yield in water-scarce areas t/ha

Increased biomass yield in water-scarce areas t/ha

Increased income in water-scarce areas ETB/ha

A

Increased water productivity kg/m3

Increased relative yield increase kg/ha

Improved nutrient use efficiency by avoiding leaching kg product/kg 
nutrient

M Reduced GHG emissions by more efficient use of N fertilizer t CO2 eq/ha

Al
te

rn
at

e 
fu

rr
ow

 ir
ri

ga
tio

n P

Increased grain yield in water-scarce areas t/ha

Increased biomass yield in water-scarce areas t/ha

Increased income in water-scarce areas ETB/ha

A

Increased water productivity kg/m3

Increased relative yield increase kg/ha

Improved nutrient-use efficiency by avoiding leaching kg product/kg 
nutrient)

M Reduced GHG emissions by more efficient use of N fertilizer t CO2 eq/ha

Fu
rr
ow

 ir
ri
ga
tio

n 
(b
as
ed

 o
n 

 c
ro

p-
w

at
er

 r
eq

ui
re

m
en

t) P

Increased grain yield in water-scarce areas t/ha

Increased biomass yield in water-scarce areas t/ha

Increased income in water-scarce areas ETB/ha

A

Increased water productivity kg/m3

Increased relative yield kg/ha

Improved nutrient-use efficiency by avoiding leaching kg product/kg 
nutrient 

M Reduced GHG emissions by more efficient use of N fertilizer t CO2 eq/ha

Ch
ec

k 
da

m
s 

fo
r 

gu
lly

 r
eh

ab
ili

ta
tio

n 
(b

am
bo

o 
m

at
 c

he
ck

 d
am

, b
ru

sh
 w

oo
d 

ch
ec

k 
da

m
, l

oo
se

 s
to

ne
 c

he
ck

 d
am

)

P
Increased forage biomass in gullies t/ha

Increased vegetation cover for fuel wood t/ha

A

New crop area created ha

Reduced soil erosion t/ha

Reduced runoff mm

Reduced nutrient depletion kg/ha

Improved availability of feed t/ha

Increased availability of fuel wood t/ha

Reduced sedimentation of reservoirs downstream %

Improved water quality downstream pH, TDS, ppm, %

M
Reduced GHG emissions by reducing soil erosion, nutrient depletion t CO2 eq/ha

Sequestered carbon due to vegetation cover in reclaimed gullies t CO2 eq/ha
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In
te

gr
at

ed
 w

at
er
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an
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en
t a
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ro
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s

P

Increased crop yield t/ha

Increased biomass yield t/ha

Increased meat yield kg/head

Increased milk yield l/day/cow

Increased honey yield kg/hive

Increased egg yield kg/head 

Increased vegetable production kg/ha

Increased feed availability kg/ha

Increased fruit yield kg/tree

Increased household dietary diversity (HDD) HDD score

Increased honey yield kg/hive/yr

Increased income ETB/ha, ETB/
animal

A

Reduced soil erosion t/ha

Reduced runoff mm

Reduced deforestation ha, %

Improved land cover ha, %

Increased collective action # of working 
groups 

Increased species diversity # species

Increased soil organic matter %

Increased wood availability t/ha

Reduced nutrient loss kg/ha

Increased water availability m3/hh

Increased income ETB/hh

Decreased household food insecurity HHS8, FCS9

Decreased inorganic fertilizer requirement kg/ha

Increased soil organic matter %

Improved available soil moisture mm/m, %

M

Increased carbon sequestration through increasing vegetation t CO2 eq/ha

Increased carbon sequestration through soil organic matter build-up t CO2 eq/ha

Increased carbon sequestration through water-  
and fertilizer-use efficiency t CO2 eq/ha

Reduced GHG emissions through reduced deforestation t CO2 eq/ha

8	 HHS: Household hunger scale.

9	 FCS: Food consumption score. 
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3.5. 	Indicators of CSA practices related 
	 to forestry and agroforestry management

Indicators for the contributions of forestry and agroforestry management practices to the triple goals 
of CSA are presented in Table 5. Major indicators related to productivity and income include grain yield  
(t/ha), biomass yield (t/ha), grass yield (t/ha), meat yield (kg/animal), milk yield (l/day/cow), honey yield 
(kg/hive), egg yield (kg/head), vegetable yield (t/ha), fruit yield (kg/tree), feed availability (t/ha), household 
dietary diversity (score), timber yield (t/ha, m3/ha), fuelwood yield (t/ha, m3/ha), income (ETB/ha, ETB/
tree, ETB/animal), species diversity, forest cover (ha, %), soil organic matter (%), deforestation (ha, 
%), wood availability (t/ha), feed availability (t/ha), soil erosion (t/ha), runoff (mm), soil fertility (kg/kg,  
kg/ha), nutrition (index), vegetation cover (%), forest productivity (m3/ha), infiltration rate (mm/h), 
fuelwood availability (t/ha), livelihood diversification (index), water availability (m3/hh), species richness 
(no./ha), water-use efficiency (kg/m3), nutrient-use efficiency (kg/kg), income diversification (score) and 
number of forest products.

Most CSA practices related to forestry and agro-forestry management contributed to mitigation directly 
by sequestration and indirectly by reducing GHG emissions. As shown in Table 5, these practices 
sequester carbon (CO2 eq) through increasing vegetation, soil organic matter build-up, increased above-
ground carbon density (ACD) and below-ground carbon density (BCD) and improving pasture production. 
Similarly, reduced GHG emissions can be achieved through reducing deforestation, reducing the use of 
inorganic fertilizer, improving water-use efficiency, and reducing soil erosion and nutrient depletion. For 
example, use of agroforestry practices such as home gardens, enset-coffee-tree systems and scattered 
trees on farmlands improved yield, increased feed availability, improved tree/crop diversity, generated 
income and sequestered carbon in various parts of Ethiopia (Mekonnen et al., 2021; Nigussie et al., 2021; 
Sida et al., 2018; Yilma, 2001). Evidence also showed that intercropping of legumes with cereals was 
successful in increasing productivity (grain/biomass yield) and income, enhanced adaptation/resilience 
through efficient use of water and nutrients, improved soil fertility and reduced plant disease (Abate and 
Alemayehu, 2018; Agegnehu et al., 2008; Belay et al., 2009).

Table 5. 	Indicators for selected CSA practices related to forestry and agroforestry management across the triple goals  
	 of CSA (P: productivity and income, A: adaptation/resilience, and M: mitigation).

CSA practices CSA goals Indicators Indicator unit
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P

Increased grain yield t/ha

Increased biomass yield t/ha

Increased meat yield kg/head

Increased milk yield l/day/cow

Increased vegetable production kg/ha

Increased feed availability kg/ha

Increased fruit yield kg/tree

Increased household dietary diversity (HDD) HDD score

Increased honey yield kg/hive/yr

Increased income ETB/ha, ETB/animal, ETB/
hive, ETB/tree, ETB/hh
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ac
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 p
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an
d,

 fa
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A

Increased species diversity no. of species 

Increased soil organic matter %

Reduced deforestation in nearby areas %

Increased wood availability t/ha

Reduced nutrient loss kg/ha

Improved nutrition (e.g., Carbohydrate) Kcal/kg/day, 

Increased income ETB/hh

Decreased household food insecurity HHS, FCS

Reduced soil erosion t/ha

Reduced runoff mm

M

Increased carbon sequestration through increasing 
vegetation t CO2 eq/ha

Increased carbon sequestration through soil organic matter 
build-up t CO2 eq/ha

Reduced GHG emissions through reducing deforestation t CO2 eq/ ha

Bi
ol

og
ic
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 s
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at
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 c
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se
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ip
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P

Increased grain yield t/ha

Increased biomass yield t/ha

Increased income ETB/ha

A

Increased forest productivity t/ha

Improved vegetation cover %

Reduced soil erosion t/ha

Reduced runoff mm

Increased soil organic carbon t/ha

Increased income ETB/ha

Reduced nutrient loss t/ha

Increased infiltration rate of the soil mm/hr

M

Increased above-ground carbon density (ACD)  
and below-ground carbon density (BCD) t/ha

Reduced GHG emissions by reducing use of inorganic fertilizer t CO2 eq/ha

Increased soil organic carbon density t/ha

Sequestered carbon due to growth of trees and grasses t CO2 eq/ha

Aff
or
es
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tio

n/
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w
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w
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P

Increased biomass yield t/ha

Increased timber yield t/ha

Increased income ETB/ha

A

Increased species diversity # species/ha

Increased fuelwood and charcoal availability m3/ha, t/ha

Increased forest/vegetation cover %

Reduced soil erosion t/ha

Reduced runoff mm

Reduced nutrient loss t/ha

Diversified livelihoods index 

Reduced deforestation %

Increased soil organic matter %

M

Improved carbon sequestration due to vegetation cover t CO2 eq/ha

Increased soil organic carbon stock t CO2 eq/ha

Reduced GHG emissions by reducing deforestation t CO2 eq/ha

Reduced GHG emissions by reducing soil erosion and 
nutrient depletion t CO2 eq/ha
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Pa
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y 
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pp
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h

P

Increased biomass yield t/ha, m3/ha

Enhanced timber production t/ha, m3/ha

Increased honey production kg/hive

Increased fuel wood t/ha, m3/ha

Increased income ETB/ha

A

Increased soil organic carbon t/ha, kg/kg

Improved species diversity # species/ha

Improved water availability m3/hh

Improved feed availability t/ha

Increased fuel wood t/ha, m3/ha

Reduced soil loss t/ha

Reduced nutrient loss kg/kg, kg/ha

Improved species richness no. of species/ha

Improved water-use efficiency kg/m3

Reduced deforestation %

Improved water-use efficiency kg/m3

M

Carbon sequestration improved due to improved vegetation 
cover t CO2 eq/ha/yr

Carbon sequestration due to increased soil organic carbon 
stock t CO2 eq/ha/yr

Reduced GHG emissions due to improved water-use efficiency t CO2 eq/ha/yr

Reduced GHG emissions due to reduced deforestation in 
nearby areas t CO2 eq/ha/yr

U
se
 o
f n

on
-t
im

be
r 
fo
re
st
 p
ro
du

ct
s 
(N
TF
P)

P

Increased fruit yield kg/tree

Improved honey yield kg/hive

Increased food such as bamboo shoots t/ha

Increased income from NTFP ETB/ha, ETB/hh

A

Increased animal feed from NTFP  
such as grasses and bamboo t/ha

Improved species diversity # species/ha

Improved water availability m3/hh

Improved water-use efficiency kg/m3

Improved feed availability t/ha

Reduced soil loss t/ha

Reduced nutrient loss kg/ha

Reduced runoff mm

Increased soil organic matter %

Improved species richness # species/ha

Improved water-use efficiency kg/m3

Reduced deforestation %

M

Carbon sequestration improved due to  
improved vegetation cover t CO2 eq/ha/yr

Carbon sequestration improved due to 
increased soil organic carbon stock t CO2 eq/ha/yr

Reduced GHG emissions due to improved water-use efficiency t CO2 eq/ha/yr

Reduced GHG emissions due to reduced deforestation  
in nearby areas t CO2 eq/ha/yr
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P

Increased wood biomass t/ha, m3/ha

Improved vegetation cover %, ha

Increased timber yield m3/ha

Increased income ETB/ha, ETB/hh

A

Increased fuel wood availability t/ha, m3/ha

Increased forest cover %, ha

Increased soil organic carbon t CO2 eq/ha

Increased soil infiltration mm/hr

M

Carbon sequestration improved due to improved vegetation 
cover t CO2 eq/ha/year

Carbon sequestration due to increased soil organic carbon 
stock t CO2 eq/ha/year

Reduced GHG emissions due to improved water-use efficiency t CO2 eq/ha/year

Reduced GHG emissions due to reduced deforestation  
in nearby areas t CO2 eq/ha/year

As
si

st
ed

 n
at

ur
al

 r
eg

en
er

at
io

n

P

Increased biomass yield t/ha

Increased timber yield t/ha, m3/ha

Increased fuelwood and charcoal availability m3/ha

Increased income ETB/ha

A

Increased productivity t/ha

Increased diversity # species/ha

Increased fuelwood and charcoal availability m3/ha

Improved vegetation cover %, ha

Reduced deforestation %, ha

Increased soil organic carbon t C/ha

Reduced soil erosion t/ha

Reduced runoff mm

Reduced nutrient loss kg/ha, kg/kg

Reduced risk of tree failure # species/ha

Increased livelihood diversification index

M

Increased ACD and BCD t/ha

Reduced GHG emissions by reducing deforestation t CO2 eq/ha/year

Increased carbon sequestration by increased biomass of trees t CO2 eq/ha/year

Increased soil organic carbon stock t C/ha

Pr
om

ot
in

g 
dr

ou
gh

t-
to

le
ra

nt
 tr

ee
/s

hr
ub

s P

Increased fuelwood and charcoal availability m3/ha, t/ha

Increased timber product yield m3/ha, t/ha

Increased grass biomass t/ha

Increased income ETB/ha

A

Minimized encroachment of forests/shrubs  
by human activity ha

Increased volume of wood m3/ha

Livelihood diversification index 

Increased number of forest products #/ha

Increased feed availability t/ha

Reduced deforestation %, ha

M
Reduced GHG emissions by reducing deforestation t CO2 eq /ha/year

Increased carbon sequestration by increasing vegetation 
cover during drought years t CO2 eq /ha/year
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Ag
ro

si
lv

ic
ul

tu
re

 a
nd

 s
ilv

op
as
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10
P

Increased biomass yield t/ha

Increased meat yield kg/animal

Increased milk yield l/day/cow

Increased income ETB/hh, ETB/ha

A

Increased biomass yield t/ha

Increased feed availability t/ha

Increased above-ground carbon stock t C/ha

Increased soil organic carbon t C/ha

Increased species diversity # species/ha

Increased feed availability t/ha

M

Improved carbon sequestration by improving vegetation t CO2 eq/ha

Improved carbon sequestration by improving pasture 
production t CO2 eq/ha

Reduced GHG emissions by improving water productivity t CO2 eq/ha

Bu
sh

 e
nc

ro
ac

hm
en

t c
on
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ol

 a
nd

 m
an

ag
em

en
t

P

Increased biomass of grasses  t/ha

Increased meat yield kg/animal

Increased milk yield l/cow/day

Increase income ETB/animal

A

Increased vegetation cover %

Increased feed (grass) availability t/ha

Increased shade availability # trees/ha

Improved biodiversity # species/ha

Increased income ETB/animal

Reduced herders’ walking distance to search for feed hours 

M

Sequestered carbon due to growth of woody vegetation t CO2 eq/ha

Increased ACD and BCD t/ha

Reduced GHG emissions by reducing deforestation t CO2 eq/ha

Ar
ea

 e
xc

lo
su

re
 a

nd
 s

ta
ll 

fe
ed

in
g

P

Increased biomass yield t/ha

Increased feed availability (grass) t/ha

Improved honey yield kg/hive

Increased income ETB/ha

A

Increased species diversity index

Increased soil fertility t/ha, kg/kg

Increased vegetation cover %

Reduced soil erosion t/ha

Reduced runoff mm

Improved soil moisture mm/m

Increased soil infiltration mm/hr

Reduced sedimentation downstream Sediment Delivery Ratio 
(SDR)

M Sequestered carbon due to grass and woody vegetation 
growth resulting from restoring degraded land t CO2 eq/ha

10	 Silvopastoral system is livestock production options involving multi-purpose woody perennials (trees and shrubs) in combination with 
herbaceous grasses and legumes. 
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3.6. 	CSA indicators related to 
	 gender equity and social inclusiveness

Gender and socioeconomic inequality remain persistent challenges in the agricultural system, exacerbating 
the problems facing women and the poor. There is a wide gender and social disparity in technology access and 
use, with women and the poor being the most disadvantaged groups (Asfaw and Maggio, 2016). Technologies 
are often designed and evaluated with a male farmer in mind and, as such, reinforce the relatively low use of 
technology by women and the poor (Asfaw and Maggio, 2016, Theis et al., 2018). Due to these inequalities, 
women and the poor are often the most affected by climate change and experience significant challenges 
in their attempts to adapt to it. Hence, CSA technologies/practices need to be evaluated in a gender and 
socially inclusive manner (Huyer, 2021; Nelson and Huyer, 2016). This requires measurable performance 
indicators related to the gender equity and social inclusiveness of the technology/practice under evaluation 
(Gumucio et al., 2018). In this section, experts identified gender equity and social inclusiveness indicators 
(Table 6) that can be used for various technologies and practices mentioned in the previous sections.

Q
ua

lit
y 

se
ed

lin
g 

pr
od

uc
tio

n 
in

 
go

ve
rn

m
en

t, 
pr

iv
at

e,
 a

nd
 

co
m

m
un

ity
 n

ur
se

ri
es

P

Increased seedling production and availability # seedlings

Increased biomass yield t/ha

Incomed increased ETB/ha

A

Increased forest cover %

Improved livelihoods ETB/ha

Improved water access m3/hh

Increased native tree species diversity # species

Increased feed availability t/ha

M Sequestered carbon due to grass and woody vegetation 
growth resulting from restoring degraded land t CO2 eq/ha

Major criteria 3 2 1 0 -1 -2 -3

CSA practice has the potential for women’s control of income 

CSA practice has the potential for marginalized groups’ control of income

CSA practice has the potential for women to benefit from increased productivity

CSA practice has the potential for marginalized groups to benefit from 
increased productivity

CSA practice supports reduced workload for women and youth

CSA practice supports female access to and control of land

CSA practice supports female access to water for agriculture

CSA practice supports female access to cash and their ability to spend it

CSA practice accepted by all religious groups

CSA practice accessed by poor farmers

CSA practice improves access to finance

CSA practice improves extension (public and/or private)

CSA practice provides job creation opportunities

Table 6. Indicators for gender equity and social inclusiveness (GESI) of CSA practices.
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The scores are 3: the practice has high impact, 2: the practice has medium impact, 1: the practice has low 
impact, 0: the practice has no impact, -1: the practice has low negative impact, -2: the practice has medium 
negative impact, -3: the practice has high negative impact.

The performance of gender equity and social inclusiveness of the technology can be measured using 
result indicators (Table 7). As shown in Table 7, experts identified some of these indicators for selected 
CSA practices.

CSA 
practices

Gender-sensitive and socially inclusive indicators
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• Number of female-headed households with household water-harvesting structures (#)

• Number of male-headed-households with household water-harvesting structures (#)

• Proportion of female-headed households with household water-harvesting structures (%)

• Proportion of male-headed households with household water-harvesting structures (%)

• Income of female-headed households from household water-harvesting structures (ETB/head/yr)

• Income of male-headed households from household water-harvesting structures (ETB/head/yr)

• Area covered by household water-harvesting irrigation for male-headed households (ha/head)

• Area covered by household water-harvesting irrigation for female-headed households (ha/head)

• Diversity of trees in the home garden of female-headed households (# trees/ha)

• Diversity of trees in the home garden of male-headed households (# trees/ha)

Li
ve

st
oc

k 
in

su
ra

nc
e 

• Number of female-headed households with a livestock insurance scheme (#)

• Number of male-headed households with a livestock insurance scheme (#)

• Proportion of female-headed households with a livestock insurance scheme (%)

• Proportion of male-headed households with a livestock insurance scheme (%)

• Income of female-headed households with a livestock insurance scheme (ETB/hh)

• Income of male-headed households with a livestock insurance scheme (ETB/head)

• Number of livestock covered by a livestock insurance scheme (#/hh)

Ve
rm

ic
om

po
st

 

• Number of female-headed households with vermicompost (#)

• Number of male-headed households with vermicompost (#)

• Proportion of female-headed households using vermicompost (%)

• Proportion of male-headed households using vermicompost (%)

• Income of female-headed households from vermicompost (ETB/head)

• Proportion of farmland of female-headed households with vermicompost application (%)

• Proportion by area of male-headed households with vermicompost application (%)

Table 7. Result indicators for gender equity and social inclusiveness aspects of CSA practices.
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D
iff

us
ed

 li
gh

t s
to

re
s11

 (D
LS

) • Number of female-headed households with DLS (#)

• Number of male-headed households with DLS (#)

• Proportion of female-headed households with DLS (%)

• Proportion of male-headed households with DLS (%)

• Income of female-headed households from potato seed managed by DLS (ETB/head/yr)

• Income of male-headed households from potato seed managed by DLS (ETB/head/yr, ETB/ha/yr)

Fa
m

ily
 d

ri
p 

ir
ri

ga
ti

on
 u

si
ng

  
so

la
r 

pu
m

pi
ng

• Number of female-headed households with drip irrigation using solar pumps (#)

• Number of male-headed households with drip irrigation using solar pumps (#)

• Proportion of female-headed households with drip irrigation using solar pumps (%)

• Proportion of male-headed households with drip irrigation using solar pumps (%)

• Income of female-headed households from drip irrigation using solar pumps for agriculture (ETB/head)

• Income of male-headed households from drip irrigation using solar pumps for agriculture (ETB/head)

• Area covered by drip irrigation using solar pumps in male-headed households (ha/head)

• Area covered by drip irrigation using solar pumps in female-headed households (ha/head)

Sc
at

te
re

d 
tr

ee
s 

on
 fa

rm
la

nd
s

• Number of female-headed households with scattered trees on farmlands (#)

• Number of male-headed households with scattered trees on farmlands (#)

• Proportion of female-headed households with scattered trees on farmlands (%)

• Proportion of male-headed households with scattered trees on farmlands (%)

• Income of female-headed households from scattered trees on farmlands (ETB/head)

• Income of male-headed households from scattered trees on farmlands (ETB/head)

• Area covered by Acacia decurrens-based farming system for male-headed households (ha/head)

• Area owned by female-headed households with scattered trees on farmlands (ha/head)

• Diversity of trees on farmlands with scattered trees for female-headed households (# trees/ha)

• Diversity of trees on farmlands with scattered trees for male-headed households (# trees/ha)

11	 A Diffused Light Store is a low-cost seed potato storage technology made from locally available materials. The concept of a DLS involves 
storing seed potato in a natural, diffused light (indirect sunlight) structure with good ventilation. Tubers are stored in shelves, trays or 
crates up to three layers deep. https://hdl.handle.net/10568/108192

https://hdl.handle.net/10568/108192
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Conclusions 

Experts assessed and identified various indicators of CSA practices under the five categories: crop 
production, livestock production, integrated soil fertility management, erosion control, water 
management, and forestry/agroforestry management. The indicators identified corresponded to the 
three pillars of CSA, namely productivity and income (P), adaptation/resilience (A) and mitigation (M), 
with various additional indicators for the areas of gender equity and social responsiveness. 

The assessment showed that the number of indicators across the three pillars varies among CSA 
practices. The most important CSA practices, with higher numbers of indicators, were found in integrated 
management, agroforestry systems, exclosure management, use of non-timber forest products, forage 
crop improvement, water harvesting, drip irrigation, river diversion, and promotion of low-carbon-
emitting animals. Integration of organic and inorganic fertilizer used from the right source, in the right 
quantity, at the right time, and in the right place had significant numbers of indicators across the three 
pillars. Assessment of the indicators showed that CSA practices related to forestry and agroforestry 
management addressed the three pillars of CSA simultaneously. These indicators are used to gauge 
the performance of CSA practices in various agro-ecological zones. Moreover, these indicators also act 
as important guidelines for data collection on the assessment of CSA practices and technologies. The 
indicators developed by experts can be used globally since international system (SI) units are employed 
in their development. This report assesses the indicators at practice/technology levels, but further 
assessment is needed to identify result- and policy-level indicators of CSA in Ethiopia.

Photo: CIAT/G. Smith
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