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Overview

This document summarises crop yield shock calibrated statements for maize,
soybean, potato and groundnut. Results are presented for RCP2.6, and RCP8.5,
which are applicable to low and high climate risk scenarios respectively.

See the Appendix for details of the methods used to calculate crop yield shock rates,
and the literature summary and rationale for the agreement and robustness
assessments.



Malawi

Low climate risk (RCP2.6) / ineffective agricultural policies (LT)

In this scenario, all areas are rainfed and crop varieties are restricted to those used in
the baseline climate.

Maize
Calibrated Statement:

Crop yield shocks increase by 101.3% on average (range -12.1 to 302.5%), from
approximately 1.6/21 years in the baseline to 3.5/21 years in the future. This is caused
by decreasing mean yields, bringing the yields closer, on average, to the threshold for
crop yield shock.

Medium confidence (medium robustness and medium agreement)
Underlying Results:

For maize, RCP2.6, the number of years with yields below the baseline threshold for
yield shock changes from an average of 1.6/21 in the baseline to an average of 3.5/21
years in the future.

This is a mean change of 1.9 years, with range of year change across climate models
of -0.2 to 6.5 years; 2/18 climate models are outliers. This becomes a mean change
of 1 years, range -0.2 to 4.6 years after removing the upper limit outliers.

When defining crop yield shocks using mean yields in each time period, the number
of crop yield shocks changes from an average of 1.6/21 years in the baseline to an
average of 1.4/21 years in the future.

This is a mean change of -0.2 years, with range of year change across climate models
of -1 to 0.8 years; 1/18 climate models are outliers. This becomes a mean change of
0 years, range -1 to 0.7 years after removing the upper limit outliers.

Soybean

Calibrated Statement:

Crop yield shocks increase by 41.7% on average (range -73.5 to 235.9%), from
approximately 1.1/21 years in the baseline to 1.5/21 years in the future. This is caused
by decreasing mean yields, bringing the yields closer, on average, to the threshold for
crop yield shock. Increasing yield variability also results in increased crop yield shock.
Medium confidence (medium robustness and medium agreement)

Underlying Results:



For soybean, RCP2.6, the number of years with yields below the baseline threshold
for yield shock changes from an average of 1.1/21 in the baseline to an average of
1.5/21 years in the future.

This is a mean change of 0.4 years, with range of year change across climate models
of -0.9 to 2.4 years; 0/18 climate models are outliers.

When defining crop yield shocks using mean yields in each time period, the number
of crop yield shocks changes from an average of 1.1/21 years in the baseline to an
average of 1.4/21 years in the future.

This is a mean change of 0.3 years, with range of year change across climate models
of -0.4 to 1.3 years; 0/18 climate models are outliers.

Potato

Calibrated Statement:

Crop yield shocks increase by 251.2% on average (range -57.7 to 767%), from
approximately 0.5/21 years in the baseline to 1.9/21 years in the future. This is caused
by decreasing mean yields, bringing the yields closer, on average, to the threshold for
crop yield shock. Increasing yield variability also results in increased crop yield shock.

Medium confidence (medium robustness and medium agreement)
Underlying Results:

For potato, RCP2.6, the number of years with yields below the baseline threshold for
yield shock changes from an average of 0.5/21 in the baseline to an average of 1.9/21
years in the future.

This is a mean change of 1.3 years, with range of year change across climate models
of -0.4 to 3.6 years; 0/18 climate models are outliers.

When defining crop yield shocks using mean yields in each time period, the number
of crop yield shocks changes from an average of 0.5/21 years in the baseline to an
average of 1/21 years in the future.

This is a mean change of 0.5 years, with range of year change across climate models
of -0.1 to 1.3 years; 0/18 climate models are outliers.

Groundnut

Calibrated Statement:

Crop yield shocks increase by 97.4% on average (range -12.7 to 484.7%), from
approximately 1.5/21 years in the baseline to 3.9/21 years in the future. This is caused
by decreasing mean yields, bringing the yields closer, on average, to the threshold for

crop yield shock.

Medium confidence (medium robustness and medium agreement)



Underlying Results:

For groundnut, RCP2.6, the number of years with yields below the baseline threshold
for yield shock changes from an average of 1.5/21 in the baseline to an average of
3.9/21 years in the future.

This is a mean change of 2.3 years, with range of year change across climate models
of -0.2 to 9.7 years; 2/18 climate models are outliers. This becomes a mean change
of 1 years, range -0.2 to 6.7 years after removing the upper limit outliers.

When defining crop yield shocks using mean yields in each time period, the number
of crop yield shocks changes from an average of 1.5/21 years in the baseline to an
average of 1.5/21 years in the future.

This is a mean change of 0 years, with range of year change across climate models
of -0.9 to 1.1 years; 0/18 climate models are outliers.

High climate risk (RCP8.5) / ineffective agricultural policies (LT)

In this scenario, all areas are rainfed and crop varieties are restricted to those used in
the baseline climate.

Maize
Calibrated Statement:

Crop yield shocks increase by 174.5% on average (range 63.2 to 368.2%), from
approximately 1.6/21 years in the baseline to 5.2/21 years in the future. This is caused
by decreasing mean yields, bringing the yields closer, on average, to the threshold for
crop yield shock.

High confidence (medium robustness and high agreement)
Underlying Results:

For maize, RCP8.5, the number of years with yields below the baseline threshold for
yield shock changes from an average of 1.6/21 in the baseline to an average of 5.2/21
years in the future.

This is a mean change of 3.6 years, with range of year change across climate models
of 1.1 to 7.9 years; 3/18 climate models are outliers. This becomes a mean change of
3 years, range 1.1 to 5.6 years after removing the upper limit outliers.

When defining crop yield shocks using mean yields in each time period, the number
of crop yield shocks changes from an average of 1.6/21 years in the baseline to an
average of 1.1/21 years in the future.

This is a mean change of -0.6 years, with range of year change across climate models
of -1.5 to 0.7 years; 2/18 climate models are outliers. This becomes a mean change
of -1 years, range -1.4 to 0.4 years after removing both upper and lower limit outliers.

Soybean



Calibrated Statement:

Crop vyield shocks increase by 28.5% on average (range -80 to 261%), from
approximately 1.1/21 years in the baseline to 1.6/21 years in the future. This is caused
by decreasing mean yields, bringing the yields closer, on average, to the threshold for
crop yield shock. Increasing yield variability also results in increased crop yield shock.

Medium confidence (medium robustness and medium agreement)
Underlying Results:

For soybean, RCP8.5, the number of years with yields below the baseline threshold
for yield shock changes from an average of 1.1/21 in the baseline to an average of
1.6/21 years in the future.

This is a mean change of 0.5 years, with range of year change across climate models
of -1 to 3.3 years; 1/18 climate models are outliers. This becomes a mean change of
0 years, range -1 to 2.8 years after removing the upper limit outliers.

When defining crop yield shocks using mean yields in each time period, the number
of crop yield shocks changes from an average of 1.1/21 years in the baseline to an
average of 1.3/21 years in the future.

This is a mean change of 0.2 years, with range of year change across climate models
of -0.8 to 1.1 years; 0/18 climate models are outliers.

Potato

Calibrated Statement:

Crop vyield shocks increase by 479.5% on average (range 133.3 to 1150%), from
approximately 0.5/21 years in the baseline to 2.8/21 years in the future. This is caused
by decreasing mean yields, bringing the yields closer, on average, to the threshold for
crop yield shock. Increasing yield variability also results in increased crop yield shock.

High confidence (medium robustness and high agreement)
Underlying Results:

For potato, RCP8.5, the number of years with yields below the baseline threshold for
yield shock changes from an average of 0.5/21 in the baseline to an average of 2.8/21
years in the future.

This is a mean change of 2.3 years, with range of year change across climate models
of 0.5 to 4.8 years; 1/18 climate models are outliers. This becomes a mean change of
2 years, range 0.5 to 4.6 years after removing the upper limit outliers.

When defining crop yield shocks using mean yields in each time period, the number
of crop yield shocks changes from an average of 0.5/21 years in the baseline to an
average of 1.4/21 years in the future.

This is a mean change of 0.9 years, with range of year change across climate models
of -0.2 to 2 years; 0/18 climate models are outliers.



Groundnut
Calibrated Statement:

Crop yield shocks increase by 260.4% on average (range -27.8 to 691.5%), from
approximately 1.5/21 years in the baseline to 5.6/21 years in the future. This is caused
by decreasing mean yields, bringing the yields closer, on average, to the threshold for
crop yield shock.

Medium confidence (medium robustness and medium agreement)
Underlying Results:

For groundnut, RCP8.5, the number of years with yields below the baseline threshold
for yield shock changes from an average of 1.5/21 in the baseline to an average of
5.6/21 years in the future.

This is a mean change of 4 years, with range of year change across climate models
of -0.4 to 10.5 years; 1/18 climate models are outliers. This becomes a mean change
of 4 years, range -0.4 to 9.8 years after removing the upper limit outliers.

When defining crop yield shocks using mean yields in each time period, the number
of crop yield shocks changes from an average of 1.5/21 years in the baseline to an
average of 1.1/21 years in the future.

This is a mean change of -0.4 years, with range of year change across climate models
of -1.4 to 0.6 years; 0/18 climate models are outliers.

Low climate risk (RCP2.6) / effective agricultural policies (HT)

In this scenario, all future areas are irrigated and crop varieties have adapted to
mitigate growing season duration reduction due to warming. Technology trends have
also been assumed that increase average yields substantially compared to the
baseline period, to match historical observed yield percentage increases. Mean yields
increase substantially and yield variability would not be expected to increase given the
assumptions of this scenario. Therefore, crop yield shocks decrease.

Maize

Calibrated Statement:

Crop yield shocks are reduced from approximately 1.6/21 years in the baseline to 0/21
years in the future.

Low confidence (medium robustness and low agreement)

Underlying Results:



For maize, RCP2.6, the number of years with yields below the baseline threshold for
yield shock changes from an average of 1.6/21 in the baseline to an average of 0/21
years in the future.

This is a mean change of -1.6 years, with range of year change across climate models
of -1.9 to -1.2 years; 0/18 climate models are outliers.

If no technology trend applied:

For maize, RCP2.6, the number of years with yields below the baseline threshold for
yield shock changes from an average of 1.6/21 in the baseline to an average of 0.4/21
years in the future.

This is a mean change of -1.3 years, with range of year change across climate models
of -1.7 to -0.4 years; 0/18 climate models are outliers.

Soybean

Calibrated Statement:

Crop yield shocks are reduced from approximately 1.1/21 years in the baseline to 0/21
years in the future.

Low confidence (medium robustness and low agreement)
Underlying Results:

For soybean, RCP2.6, the number of years with yields below the baseline threshold
for yield shock changes from an average of 1.1/21 in the baseline to an average of
0/21 years in the future.

This is a mean change of -1.1 years, with range of year change across climate models
of -1.9 to -0.6 years; 1/18 climate models are outliers. This becomes a mean change
of -1 years, range -1.8 to -0.6 years after removing the lower limit outliers.

If no technology trend applied:

For soybean, RCP2.6, the number of years with yields below the baseline threshold
for yield shock changes from an average of 1.1/21 in the baseline to an average of
0.8/21 years in the future.

This is a mean change of -0.3 years, with range of year change across climate models
of -1.2 to 1.8 years; 3/18 climate models are outliers. This becomes a mean change
of -1 years, range -1.2 to 0.7 years after removing the upper limit outliers.

Potato

Calibrated Statement:

Crop yield shocks change by -97.5% on average (range -100 to -76.6%), from
approximately 0.5/21 years in the baseline to 0.1/21 years in the future.

Low confidence (medium robustness and low agreement)



Underlying Results:

For potato, RCP2.6, the number of years with yields below the baseline threshold for
yield shock changes from an average of 0.5/21 in the baseline to an average of 0.1/21
years in the future.

This is a mean change of -0.4 years, with range of year change across climate models
of -0.9 to -0.1 years; 0/18 climate models are outliers.

If no technology trend applied:

For potato, RCP2.6, the number of years with yields below the baseline threshold for
yield shock changes from an average of 0.5/21 in the baseline to an average of 1.9/21
years in the future.

This is a mean change of 1.3 years, with range of year change across climate models
of -0.4 to 3.6 years; 0/18 climate models are outliers.

Groundnut
Calibrated Statement:

Crop yield shocks change by -94.8% on average (range -100 to -86.2%), from
approximately 1.6/21 years in the baseline to 0.1/21 years in the future.

Low confidence (medium robustness and low agreement)
Underlying Results:

For groundnut, RCP2.6, the number of years with yields below the baseline threshold
for yield shock changes from an average of 1.6/21 in the baseline to an average of
0.1/21 years in the future.

This is a mean change of -1.5 years, with range of year change across climate models
of -1.8 to -1.2 years; 0/18 climate models are outliers.

If no technology trend applied:

For groundnut, RCP2.6, the number of years with yields below the baseline threshold
for yield shock changes from an average of 1.6/21 in the baseline to an average of
1.1/21 years in the future.

This is a mean change of -0.5 years, with range of year change across climate models
of -1.5 to 1 years; 0/18 climate models are outliers.

High climate risk (RCP8.5) / effective agricultural policies (HT)

In this scenario, all future areas are irrigated and crop varieties have adapted to
mitigate growing season duration reduction due to warming. Technology trends have
also been assumed that increase average yields substantially compared to the
baseline period, to match historical observed yield percentage increases. Mean yields
increase substantially and yield variability would not be expected to increase given the
assumptions of this scenario. Therefore, crop yield shocks decrease.



Maize

Crop yield shocks are reduced from approximately 1.6/21 years in the baseline to 0/21
years in the future.

Low confidence (medium robustness and low agreement)
Underlying Results:

For maize, RCP8.5, the number of years with yields below the baseline threshold for
yield shock changes from an average of 1.6/21 in the baseline to an average of 0/21
years in the future.

This is a mean change of -1.6 years, with range of year change across climate models
of -1.9 to -1.2 years; 0/18 climate models are outliers.

If no technology trend applied:

For maize, RCP8.5, the number of years with yields below the baseline threshold for
yield shock changes from an average of 1.6/21 in the baseline to an average of 0.2/21
years in the future.

This is a mean change of -1.4 years, with range of year change across climate models
of -1.8 to -0.6 years; 1/18 climate models are outliers. This becomes a mean change
of -1 years, range -1.8 to -0.9 years after removing the upper limit outliers.

Soybean

Calibrated Statement:

Crop yield shocks are reduced from approximately 1.1/21 years in the baseline to 0/21
years in the future.

Low confidence (medium robustness and low agreement)
Underlying Results:

For soybean, RCP8.5, the number of years with yields below the baseline threshold
for yield shock changes from an average of 1.1/21 in the baseline to an average of
0/21 years in the future.

This is a mean change of -1.1 years, with range of year change across climate models
of -1.9 to -0.6 years; 1/18 climate models are outliers. This becomes a mean change
of -1 years, range -1.8 to -0.6 years after removing the lower limit outliers.

If no technology trend applied:

For soybean, RCP8.5, the number of years with yields below the baseline threshold
for yield shock changes from an average of 1.1/21 in the baseline to an average of
0.9/21 years in the future.

This is a mean change of -0.1 years, with range of year change across climate models
of -1.5 to 1.6 years; 0/18 climate models are outliers.



Potato
Calibrated Statement:

Crop yield shocks change by -86.4% on average (range -100 to -40.2%), from
approximately 0.5/21 years in the baseline to 0.1/21 years in the future.

Low confidence (medium robustness and low agreement)
Underlying Results:

For potato, RCP8.5, the number of years with yields below the baseline threshold for
yield shock changes from an average of 0.5/21 in the baseline to an average of 0.1/21
years in the future.

This is a mean change of -0.5 years, with range of year change across climate models
of -1 to -0.1 years; 0/18 climate models are outliers.

If no technology trend applied:

For potato, RCP8.5, the number of years with yields below the baseline threshold for
yield shock changes from an average of 0.5/21 in the baseline to an average of 2.8/21
years in the future.

This is a mean change of 2.3 years, with range of year change across climate models
of 0.5 to 4.8 years; 1/18 climate models are outliers. This becomes a mean change of
2 years, range 0.5 to 4.6 years after removing the upper limit outliers.

Groundnut

Calibrated Statement:

Crop yield shocks change by -95.6% on average (range -100 to -85.3%), from
approximately 1.6/21 years in the baseline to 0.1/21 years in the future.

Low confidence (medium robustness and low agreement)
Underlying Results:

For groundnut, RCP8.5, the number of years with yields below the baseline threshold
for yield shock changes from an average of 1.6/21 in the baseline to an average of
0.1/21 years in the future.

This is a mean change of -1.5 years, with range of year change across climate models
of -1.8 to -0.9 years; 0/18 climate models are outliers.

If no technology trend applied:

For groundnut, RCP8.5, the number of years with yields below the baseline threshold
for yield shock changes from an average of 1.6/21 in the baseline to an average of
0.5/21 years in the future.

10



This is a mean change of -1 years, with range of year change across climate models
of -1.6 to 0.5 years; 1/18 climate models are outliers. This becomes a mean change
of -1 years, range -1.6 to -0.3 years after removing the upper limit outliers.

Tanzania

Low climate risk (RCP2.6) / low technology (LT)

In this scenario, irrigation remains the same as the baseline and crop varieties are
restricted to those used in the baseline climate.

Maize
Calibrated Statement:

Crop yield shocks increase by 49.3% on average (range -31.4 to 205.7%), from
approximately 1.7/21 years in the baseline to 2.9/21 years in the future. This is caused
by decreasing mean yields, bringing the yields closer, on average, to the threshold for
crop yield shock.

Medium confidence (medium robustness and medium agreement)
Underlying Results:

For maize, RCP2.6, the number of years with yields below the baseline threshold for
yield shock changes from an average of 1.7/21 in the baseline to an average of 2.9/21
years in the future.

This is a mean change of 1.2 years, with range of year change across climate models
of -0.6 to 5 years; 1/18 climate models are outliers. This becomes a mean change of
1 years, range -0.6 to 4 years after removing the upper limit outliers.

When defining crop yield shocks using mean yields in each time period, the number
of crop yield shocks changes from an average of 1.7/21 years in the baseline to an
average of 1.5/21 years in the future.

This is a mean change of -0.2 years, with range of year change across climate models
of -0.9 to 0.4 years; 0/18 climate models are outliers.

Soybean

Calibrated Statement:

Crop yield shocks increase by 10.5% on average (range -56.9 to 133.9%), from
approximately 1.2/21 years in the baseline to 1.3/21 years in the future. This is caused
by decreasing mean yields, bringing the yields closer, on average, to the threshold for
crop yield shock. Increasing yield variability also results in increased crop yield shock.

11



Medium confidence (medium robustness and medium agreement)
Underlying Results:

For soybean, RCP2.6, the number of years with yields below the baseline threshold
for yield shock changes from an average of 1.2/21 in the baseline to an average of
1.3/21 years in the future.

This is a mean change of 0.2 years, with range of year change across climate models
of -0.7 to 1.3 years; 0/18 climate models are outliers.

When defining crop yield shocks using mean yields in each time period, the number
of crop yield shocks changes from an average of 1.2/21 years in the baseline to an
average of 1.6/21 years in the future.

This is a mean change of 0.5 years, with range of year change across climate models
of -0.2 to 1.3 years; 0/18 climate models are outliers.

Potato
Calibrated Statement:

Crop vyield shocks increase by 329.6% on average (range -11.9 to 826.5%), from
approximately 0.5/21 years in the baseline to 2.2/21 years in the future. This is caused
by decreasing mean yields, bringing the yields closer, on average, to the threshold for
crop yield shock. Increasing yield variability also results in increased crop yield shock.

Medium confidence (medium robustness and medium agreement)
Underlying Results:

For potato, RCP2.6, the number of years with yields below the baseline threshold for
yield shock changes from an average of 0.5/21 in the baseline to an average of 2.2/21
years in the future.

This is a mean change of 1.7 years, with range of year change across climate models
of 0 to 3.7 years; 0/18 climate models are outliers.

When defining crop yield shocks using mean yields in each time period, the number
of crop yield shocks changes from an average of 0.5/21 years in the baseline to an
average of 1.2/21 years in the future.

This is a mean change of 0.7 years, with range of year change across climate models
of -0.3 to 1.4 years; 0/18 climate models are outliers.

Groundnut

Calibrated Statement:

Crop yield shocks increase by 41.4% on average (range -50 to 234.8%), from
approximately 1.6/21 years in the baseline to 2.8/21 years in the future. This is caused

by decreasing mean yields, bringing the yields closer, on average, to the threshold for
crop yield shock.

12



Medium confidence (medium robustness and medium agreement)
Underlying Results:

For groundnut, RCP2.6, the number of years with yields below the baseline threshold
for yield shock changes from an average of 1.6/21 in the baseline to an average of
2.8/21 years in the future.

This is a mean change of 1.2 years, with range of year change across climate models
of -0.8 to 5.2 years; 2/18 climate models are outliers. This becomes a mean change
of 1 years, range -0.8 to 3.8 years after removing the upper limit outliers.

When defining crop yield shocks using mean yields in each time period, the number
of crop yield shocks changes from an average of 1.6/21 years in the baseline to an
average of 1.5/21 years in the future.

This is a mean change of -0.1 years, with range of year change across climate models
of -0.9 to 0.4 years; 0/18 climate models are outliers.

High climate risk (RCP8.5) / low technology (LT)

In this scenario, all crop areas are rainfed in future and crop varieties are restricted to
those used in the baseline climate.

Maize
Calibrated Statement:

Crop vyield shocks increase by 128% on average (range 17.1 to 356%), from
approximately 1.7/21 years in the baseline to 4/21 years in the future. This is caused
by decreasing mean yields, bringing the yields closer, on average, to the threshold for
crop yield shock.

High confidence (medium robustness and high agreement)
Underlying Results:

For maize, RCP8.5, the number of years with yields below the baseline threshold for
yield shock changes from an average of 1.7/21 in the baseline to an average of 4/21
years in the future.

This is a mean change of 2.3 years, with range of year change across climate models
of 0.3 to 6.2 years; 0/18 climate models are outliers.

When defining crop yield shocks using mean yields in each time period, the number
of crop yield shocks changes from an average of 1.7/21 years in the baseline to an
average of 1/21 years in the future.

This is a mean change of -0.6 years, with range of year change across climate models
of -1.3 to -0.2 years; 1/18 climate models are outliers. This becomes a mean change
of -1 years, range -1.2 to -0.2 years after removing the lower limit outliers.
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Soybean

Calibrated Statement:

Crop vyield shocks increase by 28.1% on average (range -43.8 to 97.1%), from
approximately 1.2/21 years in the baseline to 1.5/21 years in the future. This is caused
by decreasing mean yields, bringing the yields closer, on average, to the threshold for
crop yield shock. Increasing yield variability also results in increased crop yield shock.

Medium confidence (medium robustness and medium agreement)
Underlying Results:

For soybean, RCP8.5, the number of years with yields below the baseline threshold
for yield shock changes from an average of 1.2/21 in the baseline to an average of
1.5/21 years in the future.

This is a mean change of 0.3 years, with range of year change across climate models
of -0.6 to 1.4 years; 0/18 climate models are outliers.

When defining crop yield shocks using mean yields in each time period, the number
of crop yield shocks changes from an average of 1.2/21 years in the baseline to an
average of 1.5/21 years in the future.

This is a mean change of 0.3 years, with range of year change across climate models
of -0.2 to 1 years; 0/18 climate models are outliers.

Potato
Calibrated Statement:

Crop vyield shocks increase by 490.3% on average (range 217.6 to 820.4%), from
approximately 0.5/21 years in the baseline to 2.8/21 years in the future. This is caused
by decreasing mean yields, bringing the yields closer, on average, to the threshold for
crop yield shock. Increasing yield variability also results in increased crop yield shock.

High confidence (medium robustness and high agreement)
Underlying Results:

For potato, RCP8.5, the number of years with yields below the baseline threshold for
yield shock changes from an average of 0.5/21 in the baseline to an average of 2.8/21
years in the future.

This is a mean change of 2.3 years, with range of year change across climate models
of 0.7 to 3.7 years; 0/18 climate models are outliers.

When defining crop yield shocks using mean yields in each time period, the number
of crop yield shocks changes from an average of 0.5/21 years in the baseline to an
average of 1.7/21 years in the future.

This is a mean change of 1.2 years, with range of year change across climate models
of 0.8 to 1.9 years; 0/18 climate models are outliers.
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Groundnut
Calibrated Statement:

Crop vyield shocks increase by 125% on average (range -0.3 to 361%), from
approximately 1.6/21 years in the baseline to 3.8/21 years in the future. This is caused
by decreasing mean yields, bringing the yields closer, on average, to the threshold for
crop yield shock.

Medium confidence (medium robustness and medium agreement)
Underlying Results:

For groundnut, RCP8.5, the number of years with yields below the baseline threshold
for yield shock changes from an average of 1.6/21 in the baseline to an average of
3.8/21 years in the future.

This is a mean change of 2.2 years, with range of year change across climate models
of 0 to 5.1 years; 0/18 climate models are outliers.

When defining crop yield shocks using mean yields in each time period, the number
of crop yield shocks changes from an average of 1.6/21 years in the baseline to an
average of 1.3/21 years in the future.

This is a mean change of -0.3 years, with range of year change across climate models
of -0.8 to 0.2 years; 0/18 climate models are outliers.

Low climate risk (RCP2.6) / high technology (HT)

In this scenario, all future areas are irrigated and crop varieties have adapted to
mitigate growing season duration reduction due to warming. Technology trends have
also been assumed that increase average yields substantially compared to the
baseline period, to match historical observed yield percentage increases. Mean yields
increase substantially and yield variability would not be expected to increase given the
assumptions of this scenario. Therefore, crop yield shocks decrease.

Maize
Calibrated Statement:

Crop yield shocks change by -100% on average (range -100 to -99.7%), from
approximately 1.7/21 years in the baseline to 0/21 years in the future.

Low confidence (medium robustness and low agreement)
Underlying Results:
For maize, RCP2.6, the number of years with yields below the baseline threshold for

yield shock changes from an average of 1.7/21 in the baseline to an average of 0/21
years in the future.
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This is a mean change of -1.7 years, with range of year change across climate models
of -2 to -1.4 years; 1/18 climate models are outliers. This becomes a mean change of
-2 years, range -2 to -1.4 years after removing the lower limit outliers.

If no technology trend applied:

For maize, RCP2.6, the number of years with yields below the baseline threshold for
yield shock changes from an average of 1.7/21 in the baseline to an average of 0.4/21
years in the future.

This is a mean change of -1.3 years, with range of year change across climate models
of -1.7 to -0.8 years; 0/18 climate models are outliers.

Soybean

Calibrated Statement:

Crop vyield shocks reduce from approximately 1.2/21 years in the baseline to 0/21
years in the future.

Low confidence (medium robustness and low agreement)
Underlying Results:

For soybean, RCP2.6, the number of years with yields below the baseline threshold
for yield shock changes from an average of 1.2/21 in the baseline to an average of
0/21 years in the future.

This is a mean change of -1.2 years, with range of year change across climate models
of -1.4 to -0.8 years; 0/18 climate models are outliers.

If no technology trend applied:

For soybean, RCP2.6, the number of years with yields below the baseline threshold
for yield shock changes from an average of 1.2/21 in the baseline to an average of
0.5/21 years in the future.

This is a mean change of -0.7 years, with range of year change across climate models
of -1.3 to 0.8 years; 1/18 climate models are outliers. This becomes a mean change
of -1 years, range -1.3 to 0.3 years after removing the upper limit outliers.

Potato

Calibrated Statement:

Crop yield shocks change by -93.6% on average (range -99.2 to -70.7%), from
approximately 0.5/21 years in the baseline to 0/21 years in the future.

Low confidence (medium robustness and low agreement)

Underlying Results:
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For potato, RCP2.6, the number of years with yields below the baseline threshold for
yield shock changes from an average of 0.5/21 in the baseline to an average of 0/21
years in the future.

This is a mean change of -0.4 years, with range of year change across climate models
of -0.7 to -0.2 years; 0/18 climate models are outliers.

If no technology trend applied:

For potato, RCP2.6, the number of years with yields below the baseline threshold for
yield shock changes from an average of 0.5/21 in the baseline to an average of 2.2/21
years in the future.

This is a mean change of 1.7 years, with range of year change across climate models
of 0 to 3.7 years; 0/18 climate models are outliers.

Groundnut
Calibrated Statement:

Crop vyield shocks change by -94.4% on average (range -98.7 to -86.7%), from
approximately 1.7/21 years in the baseline to 0.1/21 years in the future.

Low confidence (medium robustness and low agreement)
Underlying Results:

For groundnut, RCP2.6, the number of years with yields below the baseline threshold
for yield shock changes from an average of 1.7/21 in the baseline to an average of
0.1/21 years in the future.

This is a mean change of -1.6 years, with range of year change across climate models
of -1.9 to -1.3 years; 1/18 climate models are outliers. This becomes a mean change
of -2 years, range -1.8 to -1.3 years after removing the lower limit outliers.

If no technology trend applied:

For groundnut, RCP2.6, the number of years with yields below the baseline threshold
for yield shock changes from an average of 1.7/21 in the baseline to an average of
1/21 years in the future.

This is a mean change of -0.7 years, with range of year change across climate models
of -1.4 to 0.3 years; 0/18 climate models are outliers.

High climate risk (RCP8.5) / high technology (HT)

In this scenario, all future areas are irrigated and crop varieties have adapted to
mitigate growing season duration reduction due to warming. Technology trends have
also been assumed that increase average yields substantially compared to the
baseline period, to match historical observed yield percentage increases. Mean yields
increase substantially and yield variability would not be expected to increase given the
assumptions of this scenario. Therefore, crop yield shocks decrease.
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Maize
Calibrated Statement:

Crop vyield shocks reduce from approximately 1.7/21 years in the baseline to 0/21
years in the future.

Low confidence (medium robustness and low agreement)
Underlying Results:

For maize, RCP8.5, the number of years with yields below the baseline threshold for
yield shock changes from an average of 1.7/21 in the baseline to an average of 0/21
years in the future.

This is a mean change of -1.7 years, with range of year change across climate models
of -2 to -1.4 years; 1/18 climate models are outliers. This becomes a mean change of
-2 years, range -2 to -1.4 years after removing the lower limit outliers.

If no technology trend applied:

For maize, RCP8.5, the number of years with yields below the baseline threshold for
yield shock changes from an average of 1.7/21 in the baseline to an average of 0.2/21
years in the future.

This is a mean change of -1.5 years, with range of year change across climate models
of -1.9 to -0.8 years; 4/18 climate models are outliers. This becomes a mean change
of -2 years, range -1.8 to -1.2 years after removing both upper and lower limit outliers.

Soybean

Calibrated Statement:

Crop vyield shocks reduce from approximately 1.2/21 years in the baseline to 0/21
years in the future.

Low confidence (medium robustness and low agreement)
Underlying Results:

For soybean, RCP8.5, the number of years with yields below the baseline threshold
for yield shock changes from an average of 1.2/21 in the baseline to an average of
0/21 years in the future.

This is a mean change of -1.2 years, with range of year change across climate models
of -1.4 to -0.8 years; 0/18 climate models are outliers.

If no technology trend applied:

For soybean, RCP8.5, the number of years with yields below the baseline threshold
for yield shock changes from an average of 1.2/21 in the baseline to an average of
0.6/21 years in the future.
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This is a mean change of -0.6 years, with range of year change across climate models
of -1.3 to 0.2 years; 2/18 climate models are outliers. This becomes a mean change
of -1 years, range -1.3 to 0.1 years after removing both upper and lower limit outliers.

Potato
Calibrated Statement:

Crop yield shocks change by -47.2% on average (range -96.3 to 43.7%), from
approximately 0.5/21 years in the baseline to 0.3/21 years in the future.

Medium confidence (medium robustness and medium agreement)
Underlying Results:

For potato, RCP8.5, the number of years with yields below the baseline threshold for
yield shock changes from an average of 0.5/21 in the baseline to an average of 0.3/21
years in the future.

This is a mean change of -0.2 years, with range of year change across climate models
of -0.6 to 0.2 years; 0/18 climate models are outliers.

If no technology trend applied:

For potato, RCP8.5, the number of years with yields below the baseline threshold for
yield shock changes from an average of 0.5/21 in the baseline to an average of 2.8/21
years in the future.

This is a mean change of 2.3 years, with range of year change across climate models
of 0.7 to 3.7 years; 0/18 climate models are outliers.

Groundnut

Calibrated Statement:

Crop vyield shocks change by -94.7% on average (range -98.7 to -88.5%), from
approximately 1.7/21 years in the baseline to 0.1/21 years in the future.

Low confidence (medium robustness and low agreement)

Underlying Results:

For groundnut, RCP8.5, the number of years with yields below the baseline threshold
for yield shock changes from an average of 1.7/21 in the baseline to an average of
0.1/21 years in the future.

This is a mean change of -1.6 years, with range of year change across climate models
of -1.9 to -1.3 years; 1/18 climate models are outliers. This becomes a mean change
of -2 years, range -1.9 to -1.3 years after removing the lower limit outliers.

If no technology trend applied:

19



For groundnut, RCP8.5, the number of years with yields below the baseline threshold
for yield shock changes from an average of 1.7/21 in the baseline to an average of
0.7/21 years in the future.

This is a mean change of -1 years, with range of year change across climate models
of -1.5 to -0.4 years; 0/18 climate models are outliers.

Zambia
Low climate risk (RCP2.6) / low market efficacy (LT)

In this scenario, irrigation remains the same as the baseline and crop varieties are
restricted to those used in the baseline climate.

Maize
Calibrated Statement:

Crop vyield shocks increase by 58.4% on average (range -7.1 to 193.4%), from
approximately 1.9/21 years in the baseline to 3.3/21 years in the future. This is caused
by decreasing mean yields, bringing the yields closer, on average, to the threshold for
crop yield shock.

Medium confidence (medium robustness and medium agreement)
Underlying Results:

For maize, RCP2.6, the number of years with yields below the baseline threshold for
yield shock changes from an average of 1.9/21 in the baseline to an average of 3.3/21
years in the future.

This is a mean change of 1.4 years, with range of year change across climate models
of -0.1 to 3.7 years; 0/18 climate models are outliers.

When defining crop yield shocks using mean yields in each time period, the number
of crop yield shocks changes from an average of 1.9/21 years in the baseline to an
average of 1.6/21 years in the future.

This is a mean change of -0.3 years, with range of year change across climate models
of -0.9 to 0.7 years; 4/18 climate models are outliers. This becomes a mean change
of 0 years, range -0.8 to 0.1 years after removing both upper and lower limit outliers.

Soybean
Calibrated Statement:

Crop yield shocks increase by 51.2% on average (range -32.8 to 186.1%), from
approximately 1.2/21 years in the baseline to 1.8/21 years in the future. This is caused
by decreasing mean yields, bringing the yields closer, on average, to the threshold for
crop yield shock. Increasing yield variability also results in increased crop yield shock.

Medium confidence (medium robustness and medium agreement)
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Underlying Results:

For soybean, RCP2.6, the number of years with yields below the baseline threshold
for yield shock changes from an average of 1.2/21 in the baseline to an average of
1.8/21 years in the future.

This is a mean change of 0.6 years, with range of year change across climate models
of -0.5 to 2.7 years; 0/18 climate models are outliers.

When defining crop yield shocks using mean yields in each time period, the number
of crop yield shocks changes from an average of 1.2/21 years in the baseline to an
average of 1.3/21 years in the future.

This is a mean change of 0.1 years, with range of year change across climate models
of -0.6 to 0.9 years; 0/18 climate models are outliers.

Potato
Calibrated Statement:

Crop yield shocks increase by 286.4% on average (range 66.7 to 872.2%), from
approximately 0.4/21 years in the baseline to 1.8/21 years in the future. This is caused
by decreasing mean yields, bringing the yields closer, on average, to the threshold for
crop yield shock. Increasing yield variability also results in increased crop yield shock.

High confidence (medium robustness and high agreement)
Underlying Results:

For potato, RCP2.6, the number of years with yields below the baseline threshold for
yield shock changes from an average of 0.4/21 in the baseline to an average of 1.8/21
years in the future.

This is a mean change of 1.4 years, with range of year change across climate models
of 0.2 to 5 years; 2/18 climate models are outliers. This becomes a mean change of 1
years, range 0.2 to 3.3 years after removing the upper limit outliers.

When defining crop yield shocks using mean yields in each time period, the number
of crop yield shocks changes from an average of 0.4/21 years in the baseline to an
average of 1.2/21 years in the future.

This is a mean change of 0.8 years, with range of year change across climate models
of 0.3 to 2.1 years; 2/18 climate models are outliers. This becomes a mean change of
1 years, range 0.3 to 1.3 years after removing the upper limit outliers.

Groundnut
Calibrated Statement:

Crop yield shocks increase by 113.5% on average (range -49.2 to 378.8%), from
approximately 1.7/21 years in the baseline to 3.5/21 years in the future. This is caused
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by decreasing mean yields, bringing the yields closer, on average, to the threshold for
crop yield shock.

Medium confidence (medium robustness and medium agreement)
Underlying Results:

For groundnut, RCP2.6, the number of years with yields below the baseline threshold
for yield shock changes from an average of 1.7/21 in the baseline to an average of
3.5/21 years in the future.

This is a mean change of 1.8 years, with range of year change across climate models
of -0.8 to 6.4 years; 0/18 climate models are outliers.

When defining crop yield shocks using mean yields in each time period, the number
of crop yield shocks changes from an average of 1.7/21 years in the baseline to an
average of 1.3/21 years in the future.

This is a mean change of -0.4 years, with range of year change across climate models
of -1.1 to 0.4 years; 0/18 climate models are outliers.

High climate risk (RCP8.5) / low market efficacy (LT)

In this scenario, all areas are irrigated in the future and crop varieties are restricted to
those used in the baseline climate.

Maize
Calibrated Statement:

Crop yield shocks increase by 37.4% on average (range -72.7 to 148.5%), from
approximately 1.9/21 years in the baseline to 2.6/21 years in the future. This is caused
by decreasing mean yields, bringing the yields closer, on average, to the threshold for
crop yield shock.

Medium confidence (medium robustness and medium agreement)
Underlying Results:

For maize, RCP8.5, the number of years with yields below the baseline threshold for
yield shock changes from an average of 1.9/21 in the baseline to an average of 2.6/21
years in the future.

This is a mean change of 0.7 years, with range of year change across climate models
of -1.4 to 2.7 years; 0/18 climate models are outliers.

When defining crop yield shocks using mean yields in each time period, the number
of crop yield shocks changes from an average of 1.9/21 years in the baseline to an
average of 0.2/21 years in the future.

This is a mean change of -1.7 years, with range of year change across climate models
of -2.2 to -1.4 years; 0/18 climate models are outliers.
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Soybean

Calibrated Statement:

Crop yield shocks change by -30.4% on average (range -87.8 to 147.9%), from
approximately 1.2/21 years in the baseline to 1/21 years in the future.

Medium confidence (medium robustness and medium agreement)
Underlying Results:

For soybean, RCP8.5, the number of years with yields below the baseline threshold
for yield shock changes from an average of 1.2/21 in the baseline to an average of
1/21 years in the future.

This is a mean change of -0.2 years, with range of year change across climate models
of -1.2 to 1.8 years; 0/18 climate models are outliers.

When defining crop yield shocks using mean yields in each time period, the number
of crop yield shocks changes from an average of 1.2/21 years in the baseline to an
average of 0.4/21 years in the future.

This is a mean change of -0.8 years, with range of year change across climate models
of -1.3 to -0.3 years; 0/18 climate models are outliers.

Potato
Calibrated Statement:

Crop yield shocks increase by 507.2% on average (range 126.4 to 1740.1%), from
approximately 0.4/21 years in the baseline to 2.3/21 years in the future. This is caused
by decreasing mean yields, bringing the yields closer, on average, to the threshold for
crop yield shock. Increasing yield variability also results in increased crop yield shock.

High confidence (medium robustness and high agreement)
Underlying Results:

For potato, RCP8.5, the number of years with yields below the baseline threshold for
yield shock changes from an average of 0.4/21 in the baseline to an average of 2.3/21
years in the future.

This is a mean change of 1.9 years, with range of year change across climate models
of 0.6 to 4.4 years; 1/18 climate models are outliers. This becomes a mean change of
2 years, range 0.6 to 3.9 years after removing the upper limit outliers.

When defining crop yield shocks using mean yields in each time period, the number

of crop yield shocks changes from an average of 0.4/21 years in the baseline to an
average of 2/21 years in the future.
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This is a mean change of 1.6 years, with range of year change across climate models
of 0.5 to 2.5 years; 0/18 climate models are outliers.

Groundnut

Calibrated Statement:

Crop vyield shocks increase by 180.7% on average (range -34.8 to 540.7%), from
approximately 1.7/21 years in the baseline to 4.6/21 years in the future. This is caused
by decreasing mean yields, bringing the yields closer, on average, to the threshold for
crop yield shock.

Medium confidence (medium robustness and medium agreement)
Underlying Results:

For groundnut, RCP8.5, the number of years with yields below the baseline threshold
for yield shock changes from an average of 1.7/21 in the baseline to an average of
4.6/21 years in the future.

This is a mean change of 3 years, with range of year change across climate models
of -0.5 to 9.5 years; 1/18 climate models are outliers. This becomes a mean change
of 3 years, range -0.5 to 8.9 years after removing the upper limit outliers.

When defining crop yield shocks using mean yields in each time period, the number
of crop yield shocks changes from an average of 1.7/21 years in the baseline to an
average of 0.8/21 years in the future.

This is a mean change of -0.9 years, with range of year change across climate models
of -1.5 to 0 years; 0/18 climate models are outliers.

Low climate risk (RCP2.6) / high market efficacy (HT)

In this scenario, all future areas are irrigated and crop varieties have adapted to
mitigate growing season duration reduction due to warming. Technology trends have
also been assumed that increase average yields substantially compared to the
baseline period, to match historical observed yield percentage increases. Mean yields
increase substantially and yield variability would not be expected to increase given the
assumptions of this scenario. Therefore, crop yield shocks decrease.

Maize

Calibrated Statement:

Crop vyield shocks reduce from approximately 1.9/21 years in the baseline to 0/21
years in the future.

Low confidence (medium robustness and low agreement)
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Underlying Results:

For maize, RCP2.6, the number of years with yields below the baseline threshold for
yield shock changes from an average of 1.9/21 in the baseline to an average of 0/21
years in the future.

This is a mean change of -1.9 years, with range of year change across climate models
of -2.2 to -1.7 years; 0/18 climate models are outliers.

If no technology trend applied:

For maize, RCP2.6, the number of years with yields below the baseline threshold for
yield shock changes from an average of 1.9/21 in the baseline to an average of 0.4/21
years in the future.

This is a mean change of -1.6 years, with range of year change across climate models
of -1.9 to -0.6 years; 1/18 climate models are outliers. This becomes a mean change
of -2 years, range -1.9 to -1 years after removing the upper limit outliers.

Soybean

Calibrated Statement:

Crop vyield shocks reduce from approximately 1.2/21 years in the baseline to 0/21
years in the future.

Low confidence (medium robustness and low agreement)
Underlying Results:

For soybean, RCP2.6, the number of years with yields below the baseline threshold
for yield shock changes from an average of 1.2/21 in the baseline to an average of
0/21 years in the future.

This is a mean change of -1.2 years, with range of year change across climate models
of -1.7 to -0.9 years; 0/18 climate models are outliers.

If no technology trend applied:

For soybean, RCP2.6, the number of years with yields below the baseline threshold
for yield shock changes from an average of 1.2/21 in the baseline to an average of
0.8/21 years in the future.

This is a mean change of -0.4 years, with range of year change across climate models
of -1.3 to 1.5 years; 1/18 climate models are outliers. This becomes a mean change
of -1 years, range -1.3 to 0.8 years after removing the upper limit outliers.

Potato
Calibrated Statement:

Crop yield shocks change by -98.3% on average (range -100 to -84.6%), from
approximately 0.4/21 years in the baseline to 0/21 years in the future.
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Low confidence (medium robustness and low agreement)
Underlying Results:

For potato, RCP2.6, the number of years with yields below the baseline threshold for
yield shock changes from an average of 0.4/21 in the baseline to an average of 0/21
years in the future.

This is a mean change of -0.4 years, with range of year change across climate models
of -0.8 to -0.1 years; 0/18 climate models are outliers.

If no technology trend applied:

For potato, RCP2.6, the number of years with yields below the baseline threshold for
yield shock changes from an average of 0.4/21 in the baseline to an average of 1.8/21
years in the future.

This is a mean change of 1.4 years, with range of year change across climate models
of 0.2 to 5 years; 2/18 climate models are outliers. This becomes a mean change of 1
years, range 0.2 to 3.3 years after removing the upper limit outliers.

Groundnut

Calibrated Statement:

Crop yield shocks change by -92.7% on average (range -99.1 to -77%), from
approximately 1.7/21 years in the baseline to 0.2/21 years in the future.

Low confidence (medium robustness and low agreement)
Underlying Results:

For groundnut, RCP2.6, the number of years with yields below the baseline threshold
for yield shock changes from an average of 1.7/21 in the baseline to an average of
0.2/21 years in the future.

This is a mean change of -1.5 years, with range of year change across climate models
of -1.8 to -0.9 years; 1/18 climate models are outliers. This becomes a mean change
of -2 years, range -1.8 to -1 years after removing the upper limit outliers.

If no technology trend applied:

For groundnut, RCP2.6, the number of years with yields below the baseline threshold
for yield shock changes from an average of 1.7/21 in the baseline to an average of
1.1/21 years in the future.

This is a mean change of -0.6 years, with range of year change across climate models
of -1.4 to 0.8 years; 0/18 climate models are outliers.

High climate risk (RCP8.5) / high market efficacy (HT)
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In this scenario, all future areas are irrigated and crop varieties have adapted to
mitigate growing season duration reduction due to warming. Technology trends have
also been assumed that increase average yields substantially compared to the
baseline period, to match historical observed yield percentage increases. Mean yields
increase substantially and yield variability would not be expected to increase given the
assumptions of this scenario. Therefore, crop yield shocks decrease.

Maize
Calibrated Statement:

Crop yield shocks change by -99.9% on average (range -100 to -99.4%), from
approximately 1.9/21 years in the baseline to 0/21 years in the future.

Low confidence (medium robustness and low agreement)
Underlying Results:

For maize, RCP8.5, the number of years with yields below the baseline threshold for
yield shock changes from an average of 1.9/21 in the baseline to an average of 0/21
years in the future.

This is a mean change of -1.9 years, with range of year change across climate models
of -2.2 to -1.7 years; 1/18 climate models are outliers. This becomes a mean change
of -2 years, range -2.2 to -1.7 years after removing the lower limit outliers.

If no technology trend applied:

For maize, RCP8.5, the number of years with yields below the baseline threshold for
yield shock changes from an average of 1.9/21 in the baseline to an average of 0.2/21
years in the future.

This is a mean change of -1.7 years, with range of year change across climate models
of -2 to -1.2 years; 0/18 climate models are outliers.

Soybean

Calibrated Statement:

Crop yield shocks reduce from approximately 1.2/21 years in the baseline to 0/21
years in the future.

Low confidence (medium robustness and low agreement)

Underlying Results:

For soybean, RCP8.5, the number of years with yields below the baseline threshold
for yield shock changes from an average of 1.2/21 in the baseline to an average of
0/21 years in the future.

This is a mean change of -1.2 years, with range of year change across climate models
of -1.7 to -0.9 years; 0/18 climate models are outliers.
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If no technology trend applied:

For soybean, RCP8.5, the number of years with yields below the baseline threshold
for yield shock changes from an average of 1.2/21 in the baseline to an average of
1/21 years in the future.

This is a mean change of -0.2 years, with range of year change across climate models
of -1.2 to 1.8 years; 0/18 climate models are outliers.

Potato

Calibrated Statement:

Crop vyield shocks change by -82.3% on average (range -97.4 to -24.5%), from
approximately 0.4/21 years in the baseline to 0.1/21 years in the future.

Medium confidence (medium robustness and medium agreement)
Underlying Results:

For potato, RCP8.5, the number of years with yields below the baseline threshold for
yield shock changes from an average of 0.4/21 in the baseline to an average of 0.1/21
years in the future.

This is a mean change of -0.3 years, with range of year change across climate models
of -0.8 to 0.2 years; 0/18 climate models are outliers.

If no technology trend applied:

For potato, RCP8.5, the number of years with yields below the baseline threshold for
yield shock changes from an average of 0.4/21 in the baseline to an average of 2.3/21
years in the future.

This is a mean change of 1.9 years, with range of year change across climate models
of 0.6 to 4.4 years; 1/18 climate models are outliers. This becomes a mean change of
2 years, range 0.6 to 3.9 years after removing the upper limit outliers.

Groundnut

Calibrated Statement:

Crop yield shocks change by -94.5% on average (range -98.6 to -89.7%), from
approximately 1.7/21 years in the baseline to 0.1/21 years in the future.

Low confidence (medium robustness and low agreement)
Underlying Results:
For groundnut, RCP8.5, the number of years with yields below the baseline threshold

for yield shock changes from an average of 1.7/21 in the baseline to an average of
0.1/21 years in the future.
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This is a mean change of -1.6 years, with range of year change across climate models
of -1.9 to -1.2 years; 1/18 climate models are outliers. This becomes a mean change
of -2 years, range -1.9 to -1.3 years after removing the upper limit outliers.

If no technology trend applied:

For groundnut, RCP8.5, the number of years with yields below the baseline threshold
for yield shock changes from an average of 1.7/21 in the baseline to an average of
0.7/21 years in the future.

This is a mean change of -1 years, with range of year change across climate models
of -1.4 to -0.3 years; 1/18 climate models are outliers. This becomes a mean change
of -1 years, range -1.4 to -0.3 years after removing the upper limit outliers.

South Africa

Low climate risk (RCP2.6) / low land reform (LT)

In this scenario, irrigation remains the same as the baseline and crop varieties are
restricted to those used in the baseline climate. Technology trends have also been
assumed that increase average yields substantially compared to the baseline period,
to match approximately half the increases seen historically. Mean yields increase
substantially, helping to reduce future crop yield shock rates.

Maize
Calibrated Statement:

Crop vyield shocks increase by 16.3% on average (range -22.7 to 53.9%), from
approximately 0.7/21 years in the baseline to 0.8/21 years in the future.

Medium confidence (medium robustness and medium agreement)
Underlying Results:

For maize, RCP2.6, the number of years with yields below the baseline threshold for
yield shock changes from an average of 0.7/21 in the baseline to an average of 0.8/21
years in the future.

This is a mean change of 0.1 years, with range of year change across climate models
of -0.1 to 0.4 years; 0/18 climate models are outliers.

If no technology trend applied:

For maize, RCP2.6, the number of years with yields below the baseline threshold for
yield shock changes from an average of 0.7/21 in the baseline to an average of 1.3/21
years in the future.

This is a mean change of 0.6 years, with range of year change across climate models
of 0.2 to 1.2 years; 0/18 climate models are outliers.

Soybean
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Calibrated Statement:

Crop vyield shocks increase by 17.5% on average (range -9 to 55.5%), from
approximately 0.9/21 years in the baseline to 1/21 years in the future.

Medium confidence (medium robustness and medium agreement)
Underlying Results:

For soybean, RCP2.6, the number of years with yields below the baseline threshold
for yield shock changes from an average of 0.9/21 in the baseline to an average of
1/21 years in the future.

This is a mean change of 0.1 years, with range of year change across climate models
of -0.1 to 0.5 years; 0/18 climate models are outliers.

If no technology trend applied:

For soybean, RCP2.6, the number of years with yields below the baseline threshold
for yield shock changes from an average of 0.9/21 in the baseline to an average of
1.5/21 years in the future.

This is a mean change of 0.6 years, with range of year change across climate models
of 0.2 to 1.2 years; 4/18 climate models are outliers. This becomes a mean change of
1 years, range 0.3 to 0.9 years after removing both upper and lower limit outliers.

Potato
Calibrated Statement:

Crop yield shocks change by -62.6% on average (range -87.7 to -17.5%), from
approximately 0.7/21 years in the baseline to 0.3/21 years in the future.

Low confidence (medium robustness and low agreement)
Underlying Results:

For potato, RCP2.6, the number of years with yields below the baseline threshold for
yield shock changes from an average of 0.7/21 in the baseline to an average of 0.3/21
years in the future.

This is a mean change of -0.5 years, with range of year change across climate models
of -0.7 to -0.1 years; 1/18 climate models are outliers. This becomes a mean change
of 0 years, range -0.7 to -0.2 years after removing the upper limit outliers.

If no technology trend applied:

For potato, RCP2.6, the number of years with yields below the baseline threshold for
yield shock changes from an average of 0.7/21 in the baseline to an average of 2.3/21
years in the future.

This is a mean change of 1.6 years, with range of year change across climate models
of 0.6 to 2.4 years; 0/18 climate models are outliers.
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Groundnut
Calibrated Statement:

Crop yield shocks increase by 8.6% on average (range -27.6 to 66.5%), from
approximately 1.1/21 years in the baseline to 1.2/21 years in the future.

Medium confidence (medium robustness and medium agreement)
Underlying Results:

For groundnut, RCP2.6, the number of years with yields below the baseline threshold
for yield shock changes from an average of 1.1/21 in the baseline to an average of
1.2/21 years in the future.

This is a mean change of 0.1 years, with range of year change across climate models
of -0.3 to 0.5 years; 0/18 climate models are outliers.

If no technology trend applied:

For groundnut, RCP2.6, the number of years with yields below the baseline threshold
for yield shock changes from an average of 1.1/21 in the baseline to an average of
1.5/21 years in the future.

This is a mean change of 0.4 years, with range of year change across climate models
of -0.1 to 0.9 years; 0/18 climate models are outliers.

High climate risk (RCP8.5) / low land reform (LT)

In this scenario, all future areas are irrigated and crop varieties are restricted to those
used in the baseline climate. Technology trends have also been assumed that
increase average Yyields substantially compared to the baseline period, to match
approximately half the increases seen historically. Mean yields increase substantially,
helping to reduce future crop yield shock rates.

Maize

Calibrated Statement:

Crop yield shocks change by -90% on average (range -96.7 to -74.5%), from
approximately 0.7/21 years in the baseline to 0.1/21 years in the future.

Low confidence (medium robustness and low agreement)
Underlying Results:
For maize, RCP8.5, the number of years with yields below the baseline threshold for

yield shock changes from an average of 0.7/21 in the baseline to an average of 0.1/21
years in the future.
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This is a mean change of -0.6 years, with range of year change across climate models
of -0.8 to -0.5 years; 0/18 climate models are outliers.

If no technology trend applied:

For maize, RCP8.5, the number of years with yields below the baseline threshold for
yield shock changes from an average of 0.7/21 in the baseline to an average of 0.6/21
years in the future.

This is a mean change of -0.1 years, with range of year change across climate models
of -0.5 to 0.4 years; 1/18 climate models are outliers. This becomes a mean change
of 0 years, range -0.5 to 0.3 years after removing the upper limit outliers.

Soybean

Calibrated Statement:

Crop yield shocks change by -99.3% on average (range -100 to -98.2%), from
approximately 0.9/21 years in the baseline to 0/21 years in the future.

Low confidence (medium robustness and low agreement)
Underlying Results:

For soybean, RCP8.5, the number of years with yields below the baseline threshold
for yield shock changes from an average of 0.9/21 in the baseline to an average of
0/21 years in the future.

This is a mean change of -0.9 years, with range of year change across climate models
of -1.2 to -0.5 years; 0/18 climate models are outliers.

If no technology trend applied:

For soybean, RCP8.5, the number of years with yields below the baseline threshold
for yield shock changes from an average of 0.9/21 in the baseline to an average of
0.3/21 years in the future.

This is a mean change of -0.6 years, with range of year change across climate models
of -0.9 to -0.3 years; 1/18 climate models are outliers. This becomes a mean change
of -1 years, range -0.9 to -0.3 years after removing the lower limit outliers.

Potato

Calibrated Statement:

Crop yield shocks change by -22.5% on average (range -75.3 to 66.3%), from
approximately 0.7/21 years in the baseline to 0.6/21 years in the future.

Medium confidence (medium robustness and medium agreement)

Underlying Results:
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For potato, RCP8.5, the number of years with yields below the baseline threshold for
yield shock changes from an average of 0.7/21 in the baseline to an average of 0.6/21
years in the future.

This is a mean change of -0.2 years, with range of year change across climate models
of -0.6 to 0.5 years; 0/18 climate models are outliers.

If no technology trend applied:

For potato, RCP8.5, the number of years with yields below the baseline threshold for
yield shock changes from an average of 0.7/21 in the baseline to an average of 3.6/21
years in the future.

This is a mean change of 2.8 years, with range of year change across climate models
of 1.4 to 4.8 years; 0/18 climate models are outliers.

Groundnut
Calibrated Statement:

Crop vyield shocks change by -86.4% on average (range -93.4 to -74.1%), from
approximately 1.1/21 years in the baseline to 0.2/21 years in the future.

Low confidence (medium robustness and low agreement)
Underlying Results:

For groundnut, RCP8.5, the number of years with yields below the baseline threshold
for yield shock changes from an average of 1.1/21 in the baseline to an average of
0.2/21 years in the future.

This is a mean change of -0.9 years, with range of year change across climate models
of -1.2 to -0.6 years; 1/18 climate models are outliers. This becomes a mean change
of -1 years, range -1.2 to -0.6 years after removing the upper limit outliers.

If no technology trend applied:

For groundnut, RCP8.5, the number of years with yields below the baseline threshold
for yield shock changes from an average of 1.1/21 in the baseline to an average of
0.5/21 years in the future.

This is a mean change of -0.6 years, with range of year change across climate models
of -0.9 to -0.2 years; 0/18 climate models are outliers.

Low climate risk (RCP2.6) / high land reform (HT)

In this scenario, irrigation remains the same as the baseline and crop varieties have
adapted to mitigate growing season duration reduction due to warming. Technology
trends have also been assumed that increase average yields substantially compared
to the baseline period, to match approximately half the increases seen historically.
Mean yields increase substantially, helping to reduce future crop yield shock rates.

Maize
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Calibrated Statement:

Crop yield shocks increase by 8.9% on average (range -27.3 to 30.6%), from
approximately 0.7/21 years in the baseline to 0.8/21 years in the future.

Medium confidence (medium robustness and medium agreement)
Underlying Results:

For maize, RCP2.6, the number of years with yields below the baseline threshold for
yield shock changes from an average of 0.7/21 in the baseline to an average of 0.8/21
years in the future.

This is a mean change of 0.1 years, with range of year change across climate models
of -0.2 to 0.2 years; 0/18 climate models are outliers.

If no technology trend applied:

For maize, RCP2.6, the number of years with yields below the baseline threshold for
yield shock changes from an average of 0.7/21 in the baseline to an average of 1.1/21
years in the future.

This is a mean change of 0.4 years, with range of year change across climate models
of 0.1 to 0.7 years; 0/18 climate models are outliers.

Soybean

Calibrated Statement:

Crop yield shocks increase by 17.5% on average (range -9 to 55.5%), from
approximately 0.9/21 years in the baseline to 1/21 years in the future.

Medium confidence (medium robustness and medium agreement)
Underlying Results:

For soybean, RCP2.6, the number of years with yields below the baseline threshold
for yield shock changes from an average of 0.9/21 in the baseline to an average of
1/21 years in the future.

This is a mean change of 0.1 years, with range of year change across climate models
of -0.1 to 0.5 years; 0/18 climate models are outliers.

If no technology trend applied:

For soybean, RCP2.6, the number of years with yields below the baseline threshold
for yield shock changes from an average of 0.9/21 in the baseline to an average of
1.5/21 years in the future.

This is a mean change of 0.6 years, with range of year change across climate models
of 0.2 to 1.2 years; 4/18 climate models are outliers. This becomes a mean change of
1 years, range 0.3 to 0.9 years after removing both upper and lower limit outliers.

Potato
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Calibrated Statement:

Crop yield shocks change by -62.6% on average (range -87.7 to -17.5%), from
approximately 0.7/21 years in the baseline to 0.3/21 years in the future.

Low confidence (medium robustness and low agreement)
Underlying Results:

For potato, RCP2.6, the number of years with yields below the baseline threshold for
yield shock changes from an average of 0.7/21 in the baseline to an average of 0.3/21
years in the future.

This is a mean change of -0.5 years, with range of year change across climate models
of -0.7 to -0.1 years; 1/18 climate models are outliers. This becomes a mean change
of 0 years, range -0.7 to -0.2 years after removing the upper limit outliers.

If no technology trend applied:

For potato, RCP2.6, the number of years with yields below the baseline threshold for
yield shock changes from an average of 0.7/21 in the baseline to an average of 2.3/21
years in the future.

This is a mean change of 1.6 years, with range of year change across climate models
of 0.6 to 2.4 years; 0/18 climate models are outliers.

Groundnut
Calibrated Statement:

Crop yield shocks increase by 5.2% on average (range -28.9 to 57%), from
approximately 1.1/21 years in the baseline to 1.1/21 years in the future.

Medium confidence (medium robustness and medium agreement)
Underlying Results:

For groundnut, RCP2.6, the number of years with yields below the baseline threshold
for yield shock changes from an average of 1.1/21 in the baseline to an average of
1.1/21 years in the future.

This is a mean change of 0.1 years, with range of year change across climate models
of -0.3 to 0.4 years; 0/18 climate models are outliers.

If no technology trend applied:

For groundnut, RCP2.6, the number of years with yields below the baseline threshold
for yield shock changes from an average of 1.1/21 in the baseline to an average of
1.3/21 years in the future.

This is a mean change of 0.3 years, with range of year change across climate models
of -0.1 to 0.7 years; 0/18 climate models are outliers.
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High climate risk (RCP8.5) / high land reform (HT)

In this scenario, all future areas are irrigated and crop varieties have adapted to
mitigate growing season duration reduction due to warming. Technology trends have
also been assumed that increase average yields substantially compared to the
baseline period, to match approximately half the increases seen historically. Mean
yields increase substantially, helping to reduce future crop yield shock rates.

Maize
Calibrated Statement:

Crop vyield shocks change by -93.7% on average (range -97.3 to -85.4%), from
approximately 0.7/21 years in the baseline to 0.1/21 years in the future.

Low confidence (medium robustness and low agreement)
Underlying Results:

For maize, RCP8.5, the number of years with yields below the baseline threshold for
yield shock changes from an average of 0.7/21 in the baseline to an average of 0.1/21
years in the future.

This is a mean change of -0.7 years, with range of year change across climate models
of -0.8 to -0.5 years; 0/18 climate models are outliers.

If no technology trend applied:

For maize, RCP8.5, the number of years with yields below the baseline threshold for
yield shock changes from an average of 0.7/21 in the baseline to an average of 0.2/21
years in the future.

This is a mean change of -0.5 years, with range of year change across climate models
of -0.6 to -0.3 years; 0/18 climate models are outliers.

Soybean

Calibrated Statement:

Crop yield shocks change by -99.3% on average (range -100 to -98.2%), from
approximately 0.9/21 years in the baseline to 0/21 years in the future.

Low confidence (medium robustness and low agreement)
Underlying Results:
For soybean, RCP8.5, the number of years with yields below the baseline threshold

for yield shock changes from an average of 0.9/21 in the baseline to an average of
0/21 years in the future.
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This is a mean change of -0.9 years, with range of year change across climate models
of -1.2 to -0.5 years; 0/18 climate models are outliers.

If no technology trend applied:

For soybean, RCP8.5, the number of years with yields below the baseline threshold
for yield shock changes from an average of 0.9/21 in the baseline to an average of
0.3/21 years in the future.

This is a mean change of -0.6 years, with range of year change across climate models
of -0.9 to -0.3 years; 1/18 climate models are outliers. This becomes a mean change
of -1 years, range -0.9 to -0.3 years after removing the lower limit outliers.

Potato

Calibrated Statement:

Crop yield shocks change by -22.5% on average (range -75.3 to 66.3%), from
approximately 0.7/21 years in the baseline to 0.6/21 years in the future.

Medium confidence (medium robustness and medium agreement)

Underlying Results:

For potato, RCP8.5, the number of years with yields below the baseline threshold for
yield shock changes from an average of 0.7/21 in the baseline to an average of 0.6/21
years in the future.

This is a mean change of -0.2 years, with range of year change across climate models
of -0.6 to 0.5 years; 0/18 climate models are outliers.

If no technology trend applied:

For potato, RCP8.5, the number of years with yields below the baseline threshold for
yield shock changes from an average of 0.7/21 in the baseline to an average of 3.6/21
years in the future.

This is a mean change of 2.8 years, with range of year change across climate models
of 1.4 to 4.8 years; 0/18 climate models are outliers.

Groundnut
Calibrated Statement:

Crop vyield shocks change by -85.4% on average (range -94.8 to -70.3%), from
approximately 1.1/21 years in the baseline to 0.2/21 years in the future.

Low confidence (medium robustness and low agreement)

Underlying Results:
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For groundnut, RCP8.5, the number of years with yields below the baseline threshold
for yield shock changes from an average of 1.1/21 in the baseline to an average of
0.2/21 years in the future.

This is a mean change of -0.9 years, with range of year change across climate models
of -1.2 to -0.6 years; 4/18 climate models are outliers. This becomes a mean change
of -1 years, range -1.2 to -0.7 years after removing both upper and lower limit outliers.

If no technology trend applied:

For groundnut, RCP8.5, the number of years with yields below the baseline threshold
for yield shock changes from an average of 1.1/21 in the baseline to an average of
0.4/21 years in the future.

This is a mean change of -0.7 years, with range of year change across climate models
of -1 to -0.4 years; 0/18 climate models are outliers.

Appendix 1: methods and literature

Methods used for crop vield shock rates:

Crop yield shock can, in general, be said to occur when yields are below the value
needed for a farmer to break even on costs. The threshold for crop yield shock is
therefore econometric, and it is impossible to calculate without detailed economic
analysis. Yield thresholds chosen using yield statistics serve as a proxy for
econometric crop yield shock. We have used two parallel methods to calculate yield
thresholds. The first method uses the same threshold in both baseline and future; the
second uses a changing threshold that is dependent on the mean yield in each time
period.

The first method uses a threshold that is equal to mean yield in the baseline minus 1.5
standard deviations in the baseline — this is referred to as the “baseline threshold crop
yield shock method” in the rest of this Appendix, since it uses a fixed definition in the
baseline and future of what is considered to be a low-yielding year. See below for
averages across grid cells and climate models of all baseline thresholds used.

The second method uses the same threshold in the baseline but a different threshold
in the future, which is mean yield in the future minus 1.5 standard deviations in the
baseline. We refer to this as “future threshold crop yield shock method”, since
increasing crop yield shock using this metric will more specifically be caused by
increasing yield variability, rather than mean yield losses — i.e. this metric measures
the years in both baseline and future that are considered to be especially low, given
mean yield levels in each time period.

Baseline threshold crop yield shocks often increase in iIFEED projections on average
for all crops and RCPs for the low / ineffective tech / markets / policy scenarios.
However, future threshold crop yield shocks sometimes increase and sometimes
decrease in these cases. When future threshold crop yield shocks increase also, this
shows that the variability of yields is increasing. With no change or a decrease in future
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threshold crop yield shock, it is the change in mean yields that is causing increased
crop yield shock.

For each calibrated statement, if an increase in baseline threshold crop yield shocks
is reported, the underlying causes of crop yield shock increase is also reported,
depending on whether future threshold crop yield shocks also increase:

- If future threshold crop yield shocks increase on average, both mean yield
decreases and variability increases are cited as causes of crop yield shock
increase.

- If future threshold crop yield shocks do not change or decrease on average,
then increasing crop yield shock is due to mean yields decreasing.

Baseline years are the 21 years from 1990-2010, future years are the 21 years from
2040-2060.

Simulations are rainfed, and assume adaptation of planting windows and varieties (this
is considered autonomous adaptation, as these are the varieties available in the
baseline climate).

Robustness assessment:

Medium robustness is selected for all scenarios and countries. Between 0 and 3
climate model projections are outliers in all cases, which means medium or highly
robust with respect to climate model uncertainty in all cases; however, there is some
uncertainty associated with crop model parameterisation also (e.g CO2 and response
to duration, which differ across crop models; and only one crop model was run here).
Therefore, the robustness assessment has been downgraded to “medium”.

Literature summary and agreement assessment rationale: Of the studies that report
changes to crop yield variability or crop yield shock / failure rates, most project
increases, although there are some exceptions, usually arising due to uncertainty in
rainfall projections (e.g. see Parkes et al. 2015). Most typically crop variability (and
therefore, yield shocks / failures) are projected to increase but some studies suggest
that decreases in variability are possible (see for example the Challinor et al. 2014
meta-analysis). Therefore, if all projections in IFEED shows an increase in baseline
threshold crop yield shocks in terms of number of years, high agreement is selected.
If the IFEED ranges overlap with 0 / show a decrease in crop yield shock rate in some
cases, medium agreement is selected. If all projections indicate a decrease in crop
yield shock, low agreement is selected.

- Jones and Thornton, 2009, this study uses these methods: “Yield shock rate of
the primary growing season: This is the yield shock rate of the longest (average)
growing season, which may not necessarily correspond to the traditional “long-
rains” season in bimodal environments. A season is defined as “failed” if, in any
year, it never starts (as defined above), or if there are fewer than 50 growing
days, or if more than 30% of the days within a season proper (that has started
and ended) are stress (non-growing) days.” i.e. generic rainy season Yyield
shock rate, not crop-specific. But increases projected for yield shock rate in the
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majority of agricultural systems. E.g. 18-30% vyield shock rate increase in
rainfed mixed arid-semi-arid systems.

Thornton et al. 2011 projects primary season yield shock rate to increase for all
of SSA apart from central Africa. Almost 50% vyield shock rate in parts of
southern Africa.

Parkes et al. 2015, reduced groundnut crop yield shock rates in west Africa.
Severe crop yield shock rate reduces from c. 1 to c. 0.6.

Parkes et al. 2018, increased crop yield shock rates for maize, sorghum and
millet.

Challinor et al. 2014, crop variability likely to increase with climate change. A
range of projections though, with some studies suggest variability could
decrease.

Stuch et al. 2020, “year-to-year variability of yield increases over a majority of
the harvested areas”

Ahmed et al. 2015, yield variability increasing in West Africa.

Betts et al. 2018, increasing drought, wet days and high temperatures in most
of southern Africa.

Gaup et al. 2020, Increasing risk of global multiple crop yield shocks.
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Crop vield shock thresholds used for baseline threshold method (all in kg/ha):

[1] "maize™

[1] "Zambia"

[1] "mean threshold across climate models for maize for RCP2.6 is 1139.08066424226"
[1] "mean threshold across climate models for maize for RCP8.5 is 1142.91063606883"
[1] "mean base yield across climate models for maize for RCP2.6 is 2369.57740740741"
[1] "mean base yield across climate models for maize for RCP8.5 is 2378.50795767196"
[1] "mean 1.5sd across climate models for maize for RCP2.6 is 1230.49674316515"

[1] "mean 1.5sd across climate models for maize for RCP8.5 is 1235.59732160313"

[1] "maize™

[1] "Tanzania"

[1] "mean threshold across climate models for maize for RCP2.6 is 1288.10613160719"
[1] "mean threshold across climate models for maize for RCP8.5 is 1286.76828630386"
[1] "mean base yield across climate models for maize for RCP2.6 is 2497.18941623743"
[1] "mean base yield across climate models for maize for RCP8.5 is 2499.46292792319"
[1] "mean 1.5sd across climate models for maize for RCP2.6 is 1209.08328463024"

[1] "mean 1.5sd across climate models for maize for RCP8.5 is 1212.69464161934"

[1] "maize"

[1] "SouthAfrica"

[1] "mean threshold across climate models for maize for RCP2.6 is 214.530349238374"
[1] "mean threshold across climate models for maize for RCP8.5 is 207.043599586722"
[1] "mean base yield across climate models for maize for RCP2.6 is 1345.78229358927"
[1] "mean base yield across climate models for maize for RCP8.5 is 1325.84264181125"
[1] "mean 1.5sd across climate models for maize for RCP2.6 is 1131.2519443509"

[1] "mean 1.5sd across climate models for maize for RCP8.5 is 1118.79904222452"

[1] "maize"

[1] "Malawi"

[1] "mean threshold across climate models for maize for RCP2.6 is 1538.03153839116"
[1] "mean threshold across climate models for maize for RCP8.5 is 1507.97263068641"
[1] "mean base yield across climate models for maize for RCP2.6 is 2738.60032560033"
[1] "mean base yield across climate models for maize for RCP8.5 is 2722.80518247185"
[1] "mean 1.5sd across climate models for maize for RCP2.6 is 1200.56878720917"

[1] "mean 1.5sd across climate models for maize for RCP8.5 is 1214.83255178544"

[1] "soybean™

[1] "Zambia™

[1] "mean threshold across climate models for soybean for RCP2.6 is 420.797527227637"
[1] "mean threshold across climate models for soybean for RCP8.5 is 413.998814372629"
[1] "mean base yield across climate models for soybean for RCP2.6 is 870.595259259259"
[1] "mean base yield across climate models for soybean for RCP8.5 is 872.980634920635"
[1] "mean 1.5sd across climate models for soybean for RCP2.6 is 449.797732031622"

[1] "mean 1.5sd across climate models for soybean for RCP8.5 is 458.981820548006"

[1] "soybean™
[1] "Tanzania"
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[1] "mean threshold across climate models for soybean for RCP2.6 is 265.346774496051"
[1] "mean threshold across climate models for soybean for RCP8.5 is 261.48192498253"
[1] "mean base yield across climate models for soybean for RCP2.6 is 604.44774694278"
[1] "mean base yield across climate models for soybean for RCP8.5 is 609.317609236483"
[1] "mean 1.5sd across climate models for soybean for RCP2.6 is 339.100972446729"

[1] "mean 1.5sd across climate models for soybean for RCP8.5 is 347.835684253953"

[1] "soybean™

[1] "SouthAfrica"

[1] "mean threshold across climate models for soybean for RCP2.6 is 127.274010807149"
[1] "mean threshold across climate models for soybean for RCP8.5 is 125.480117173227"
[1] "mean base yield across climate models for soybean for RCP2.6 is 782.762655346376"
[1] "mean base yield across climate models for soybean for RCP8.5 is 778.406650670604"
[1] "mean 1.5sd across climate models for soybean for RCP2.6 is 655.488644539228"

[1] "mean 1.5sd across climate models for soybean for RCP8.5 is 652.926533497377"

[1] "soybean™

[1] "Malawi"

[1] "mean threshold across climate models for soybean for RCP2.6 is 443.815616792718"
[1] "mean threshold across climate models for soybean for RCP8.5 is 454.714904256608"
[1] "mean base yield across climate models for soybean for RCP2.6 is 857.252815086148"
[1] "mean base yield across climate models for soybean for RCP8.5 is 860.51512684846"
[1] "mean 1.5sd across climate models for soybean for RCP2.6 is 413.437198293431"

[1] "mean 1.5sd across climate models for soybean for RCP8.5 is 405.800222591853"

[1] "potato”

[1] "Zambia™

[1] "mean threshold across climate models for potato for RCP2.6 is 687.078260617614"
[1] "mean threshold across climate models for potato for RCP8.5 is 653.005677862679"
[1] "mean base yield across climate models for potato for RCP2.6 is 1942.81904761905"
[1] "mean base yield across climate models for potato for RCP8.5 is 1939.64372486772"
[1] "mean 1.5sd across climate models for potato for RCP2.6 is 1255.74078700143"

[1] "mean 1.5sd across climate models for potato for RCP8.5 is 1286.63804700505"

[1] "potato”

[1] "Tanzania"

[1] "mean threshold across climate models for potato for RCP2.6 is 919.379834514052"
[1] "mean threshold across climate models for potato for RCP8.5 is 856.470275111898"
[1] "mean base yield across climate models for potato for RCP2.6 is 2303.29239812187"
[1] "mean base yield across climate models for potato for RCP8.5 is 2250.98155156102"
[1] "mean 1.5sd across climate models for potato for RCP2.6 is 1383.91256360782"

[1] "mean 1.5sd across climate models for potato for RCP8.5 is 1394.51127644912"

[1] "potato”

[1] "SouthAfrica"

[1] "mean threshold across climate models for potato for RCP2.6 is 1371.00658248408"
[1] "mean threshold across climate models for potato for RCP8.5 is 1340.94539938845"
[1] "mean base yield across climate models for potato for RCP2.6 is 2549.92353266888"
[1] "mean base yield across climate models for potato for RCP8.5 is 2527.27207456626"
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[1] "mean 1.5sd across climate models for potato for RCP2.6 is 1178.9169501848"
[1] "mean 1.5sd across climate models for potato for RCP8.5 is 1186.32667517781"

[1] "potato”

[1] "Malawi"

[1] "mean threshold across climate models for potato for RCP2.6 is 1059.66101382624"
[1] "mean threshold across climate models for potato for RCP8.5 is 977.261242072928"
[1] "mean base yield across climate models for potato for RCP2.6 is 2783.51858635192"
[1] "mean base yield across climate models for potato for RCP8.5 is 2713.52801519468"
[1] "mean 1.5sd across climate models for potato for RCP2.6 is 1723.85757252568"

[1] "mean 1.5sd across climate models for potato for RCP8.5 is 1736.26677312175"

[1] "groundnut”

[1] "Zambia™

[1] "mean threshold across climate models for groundnut for RCP2.6 is 323.942072090028"
[1] "mean threshold across climate models for groundnut for RCP8.5 is 318.517601205197"
[1] "mean base yield across climate models for groundnut for RCP2.6 is 474.133798941799"
[1] "mean base yield across climate models for groundnut for RCP8.5 is 473.154306878307"
[1] "mean 1.5sd across climate models for groundnut for RCP2.6 is 150.191726851771"

[1] "mean 1.5sd across climate models for groundnut for RCP8.5 is 154.636705673109"

[1] "groundnut”

[1] "Tanzania"

[1] "mean threshold across climate models for groundnut for RCP2.6 is 306.520986097229"
[1] "mean threshold across climate models for groundnut for RCP8.5 is 305.77941389897"
[1] "mean base yield across climate models for groundnut for RCP2.6 is 495.059462489926"
[1] "mean base yield across climate models for groundnut for RCP8.5 is 494.793939871754"
[1] "mean 1.5sd across climate models for groundnut for RCP2.6 is 188.538476392697"

[1] "mean 1.5sd across climate models for groundnut for RCP8.5 is 189.014525972785"

[1] "groundnut"

[1] "SouthAfrica"

[1] "mean threshold across climate models for groundnut for RCP2.6 is 195.557428140378"
[1] "mean threshold across climate models for groundnut for RCP8.5 is 193.463317149673"
[1] "mean base yield across climate models for groundnut for RCP2.6 is 753.696800787498"
[1] "mean base yield across climate models for groundnut for RCP8.5 is 749.022332964193"
[1] "mean 1.5sd across climate models for groundnut for RCP2.6 is 558.139372647121"

[1] "mean 1.5sd across climate models for groundnut for RCP8.5 is 555.559015814521"

[1] "groundnut™

[1] "Malawi"

[1] "mean threshold across climate models for groundnut for RCP2.6 is 389.727272721449"
[1] "mean threshold across climate models for groundnut for RCP8.5 is 385.093047686635"
[1] "mean base yield across climate models for groundnut for RCP2.6 is 540.298738298738"
[1] "mean base yield across climate models for groundnut for RCP8.5 is 539.511803011803"
[1] "mean 1.5sd across climate models for groundnut for RCP2.6 is 150.57146557729"

[1] "mean 1.5sd across climate models for groundnut for RCP8.5 is 154.418755325168"
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