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SI Indicator Manual  
 

The sustainable intensification indicator manual 
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Productivity Domain  

Crop Productivity 

Description of the indicator: 

Crop productivity is a measure of the total sum of annual plant production, which is also known as net 
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Limitations regarding estimation and interpretation 

Plant populations often vary across a single plot and this needs to be considered if sampling a portion of the 
plot for a yield cut. Plant population density is especially important when estimating yield by extrapolating 
the measured production of a few plants. Measuring plant population density is preferably done by counting 
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Instead, 
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Unit of analysis 

The unit of analysis is the individual responding to the questions. 
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Limitations regarding estimation and interpretation 

Inferring from remote sensing to estimate grain production from agricultural landscapes can be difficult, 
especially where small plot sizes create a diverse mosaic of crops and management practices within the 
smallest spatial resolution of the satellite image. Many sources of remote sensing have images with a 
resolution around 30 to 100meters, whereas yield variation is generally at a 1- to 10-meter resolution. 

This limitation can be overcome using commercial satellites, �S�O�D�Q�H�V�����R�U���G�U�R�Q�H�V�����/�R�E�H�O�O�����������������V�W�D�W�H�V�����³�Q�H�Z��
commercial systems are delivering even higher spatial resolution (5m × 5m or finer) at costs that are 
approaching 1 United States dollar(USD) per km2 ���R�U���������������S�H�U���K�D���´���� 

Shortcomings regarding estimation and interpretation of the indicator 
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Crop Biomass Productivity  
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Unit of analysis 

The unit of analysis is the dry weight of plant biomass per area of land. A measured value of 100 grams per 
square meter is equivalent to 1 metric ton per hectare. 
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Limitations regarding estimation and interpretation
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Metric 2: Rating of residue production 
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Table 2.. Guidelines for measuring animal productions (adapted from Moss et al., 2016).  
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National Panel Survey (NPS) for 2010-2011 are illustrative of the wording and ordering of survey recall 
questions to estimate animal production.   

The following questions were asked about each type of animal to obtain data on numbers owned, births, 
deaths, sales, and slaughtering (World Bank, 2017): 

1. 
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Unit of analysis 

The unit of analysis depends on the scale. Production can be measured per animal, per land area or per 
household. The unit of measure depends on the product (see Table 2). 
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Box 2. Species, function and alternatives matrix (
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Unit of analysis  

The unit of analysis is the individual respondent and his/her 
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Box 3. Household animal inventory (Excerpted from Dorward et al. 2005, p.19) 

Purpose: to identify in more detail the herd or flock structure and composition for each livestock species and 
significant changes over the year, to gain greater understanding of livestock keeping activities. (Note: The 
collection of livestock numbers by 
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Unit of analysis   

The unit of analysis is the household/farm livestock. 

Limitations regarding estimation and interpretation 
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Unit of analysis 

The unit of analysis is region. 

Limitations regarding estimatio
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�W�K�H���G�L�I�I�H�U�H�Q�F�H���E�H�W�Z�H�H�Q���µ�D�W�W�D�L�Q�D�E�O�H���\�L�H�O�G�V�¶���D�Q�G���O�D�Q�G�V�F�D�S�H-level observed yields. Examining yield gaps is 
important as policy makers work toward ensuring food security at the micro and macro levels in a 
sustainable manner. Due to favorable climate, soil quality, and access to irrigation, some regions may have 
greater potential for sustainable agricultural intensification. To understand the concept of yield gap, we will 
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Unit of analysis 

Once these data have been obtained, we can calculate the yield gap in kilograms per hectare. Where crop 
modelling is used to determine the pote�Q�W�L�D�O���\�L�H�O�G�����W�K�H�U�H���L�V���Q�H�H�G���W�R���D�G�M�X�V�W���W�K�L�V���\�L�H�O�G���W�R���U�H�I�O�H�F�W���W�K�H���µ�D�F�W�X�D�O�¶���I�D�U�P��
conditions. For example, at the field experiment or in the crop model, there is timely application and 
�P�D�Q�D�J�H�P�H�Q�W���R�I���L�Q�S�X�W�V���Z�K�L�F�K���P�D�\���Q�R�W���E�H���W�K�H���F�D�V�H���L�Q���P�R�V�W���I�D�U�P�H�U�V�¶���I�L�H�O�G�V�����/�R�E�Hll et al. (2009), have indicated 
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Keating, B.A., Carberry, P.S., Hammer, G.L., Probert, M.E., Robertson, M.J., Holzworth, D., Huth, N.I., 
Hargreaves, J.N., Meinke, H., Hochman, Z. and McLean, G. 2003. An overview of APSIM, a model 
designed for farming systems simulation. European journal of agronomy, 18(3), pp.267-288. 





 38
 

E
co

no
m

ic
 D

om
ai

n (
N

ot
e:

 T
he

 s
up

er
sc

rip
t l

et
te

rs
 (

a,
b,

c)
 a

fte
r 

ea
ch

 m
et

ric
 r

ef
er

 to
 th

e 
m

ea
su

re
m

en
t m

et
ho

ds
 in

 th
e 

rig
ht

-h
an

d 
co

lu
m

n)





 

40 

Method of data collection and data needed  

Data used to calculate net income of a technology are usually collected by survey. Recall surveys or diaries 
are used to enter data on the input costs, management, and income from output. Cost (price per unit of input) 
and quantity of inputs used in the production process are critical data. Standardized units such as kilograms 
or liters should be used. The approach to calculating net income at the field level is described below with the 
unit of analysis.   

From the survey, it is recommended (but not limited) to collect the following types of data: 

1) Quantity of inputs used in production (inorganic fertilizer, pesticides, l4(omo(r)-6, fpe)7(e)4(d:)] TJ
ET
BT
1 0 0 1 729.74 629.74 Tm
[;: 
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Table 4. Comparative analysis on profitability of two technologies (plot level and single season) 

Criteria  Traditional Maize  Improved maize  
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Unit of analysis  

Gross margin is calculated as: 

�)�4�1�5�5���+�0�%�1�/�'F�8�#�4�+�#�$�.�'���%�1�5�6�5L �)�4�1�5�5���/�#�4�)�+�02 

At the farm or household level where there are multiple activities then total gross margin is calculated as 

�6�1�6�#�.���)�4�1�5�5���/�#�4�)�+�0L��Í �)�4�1�5�5���/�#�4�)�+�0�Ü

�á

�Ü�@


ET
q
Q
 EMC 3/Pi7</MCID 2>> BDC BT
1 17.8194.45 7(e)410(e)7( ir)-6(g)1.9 Ta-6(e)-3(ple a)6(c)413(y)20( on )-9(.9 Tm
[(A-3<07350735>] TJ
ET
BT
151 17.8194.45 7the(A-3<07350735>] TJ
ET
2T
051 17.8194.45 74( a.)-9( ma)-.,ly)6(sis)-4( )] TJ
ET
2T
331 17.8194.45 7)-3(rop, p
[(Uulc)413((rossy)20(,904 Tm
[(44)] TJ
ET
BT
1 0 17.8194.45 7ly)6(sis)-4( )] TJ
ET
3T
1 0 17.8194.45 
q Tc[( f)724072E0727>] TJ
ET
BT
331 17.8194.45
ETTc[(ly)6(sis)-4( )] TJ
ET
323
331 17.8194.45 7rumom]t)-3t produc
[ple a)onysis 

Gross marhasTa-5(n )-9()5(odv)-9()5(onta4(lc-3(a)4( a)4(rs thehc)3(ar)-)6(sis)-4( )] TJ
ET
2T0
051 04.0194.45 7t-)6(sis)-4( )] TJ
ET
2T3
1 0 04.0194.45 7lysis 
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Method of data collection and data needed  

Solic
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Metric 1: Coefficient of variation of net income  

Description of the metric 

The coefficient of variation (CV) is used to measure variability of a metric. CV is popular because it can be 
used to compare distributions with different unitcan be 
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4)  economies of scope (Minot et al., 2006; Ersado, 2003).   

Metric 1: Income diversification index 

Description of the metric 

The income diversification index literature contains  a number of measures and indices, including the inverse 
of the Herfindhal Index (Ersado, 2006), the Herfindhal diversity 
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Net returns to labor provide an indication of how much that factor4 (labor) earns in that activity. This may 
assist the farmer to assess the opportunity cost of labor relative to another activity or technology.  

Poverty 
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Once the data on food consumed at the home, food purchases, and in-kind food consumption have been 
obtained (see NBS, 2014; section J
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Unit of 
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4) Break them into at least three wealth groups as appropriate. An equal interval is calculated by 



 59 Limitatnats regarding estimatnat and interpretatnan This metric is important in cases where there is a teed to 
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Unit of analysis  
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crops with intent to sell, the market orientation index --
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cash crops and the remaining land to food crops, and household B allocates 70% 
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Saharan Africa based on big data from small farms. Proceedings of the National Academy of Sciences, 
113(2), pp.458-463. 

Gebremedhin, B. and M. 
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Limitations regarding estimation and interpretation 

Plant populations often vary across a single plot and this needs to be considered if sampling a portion of the 
plot for a yield cut. Plant population density is especially important when estimating yield by extrapolating 
the measured production of a few plants. Measuring plant population density is preferably done by counting 
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Productivity Domain  

Crop Productivity 

Description of the indicator: 

Crop productivity is a measure of the total sum of annual plant production, which is also known as net 
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Limitations regarding estimation and interpretation 

Inferring from remote sensing to estimate grain production from agricultural landscapes can be difficult, 
especially where small plot sizes create a diverse mosaic of crops and management practices within the 
smallest spatial resolution of the satellite image. Many sources of remote sensing have images with a 
resolution around 30 to 100meters, whereas yield variation is generally at a 1- to 10-meter resolution. 

This limitation can be overcome using commercial satellites, �S�O�D�Q�H�V�����R�U���G�U�R�Q�H�V�����/�R�E�H�O�O�����������������V�W�D�W�H�V�����³�Q�H�Z��
commercial systems are delivering even higher spatial resolution (5m × 5m or finer) at costs that are 
approaching 1 United States dollar(USD) per km2 ���R�U���������������S�H�U���K�D���´���� 

Shortcomings regarding estimation and interpretation of the indicator 
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Limitations regarding estimation and interpretation 

Inferring from remote sensing to estimate grain production from agricultural landscapes can be difficult, 
especially where small plot sizes create a diverse mosaic of crops and management practices within the 
smallest spatial resolution of the satellite image. Many sources of remote sensing have images with a 
resolution around 30 to 100meters, whereas yield variation is generally at a 1- to 10-meter resolution. 

This limitation can be overcome using commercial satellites, �S�O�D�Q�H�V�����R�U���G�U�R�Q�H�V�����/�R�E�H�O�O�����������������V�W�D�W�H�V�����³�Q�H�Z��
commercial systems are delivering even higher spatial resolution (5m × 5m or finer) at costs that are 
approaching 1 United States dollar(USD) per km2 ���R�U���������������S�H�U���K�D���´���� 

Shortcomings regarding estimation and interpretation of the indicator 
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Limitations regarding estimation and interpretation 

Plant populations often vary across a single plot and this needs to be considered if sampling a portion of the 
plot for a yield cut. Plant population density is especially important when estimating yield by extrapolating 
the measured production of a few plants. Measuring plant population density is preferably done by counting 
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Crop Biomass Productivity  








































