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A Construction of Global Food Security Projections Database
A.1 Harvesting of global food security projections
As part of the systematic literature review, we identified which global food security indicators were quan-
titatively assessed by the selected studies. In line with previous research (van Dijk and Meijerink 2014),
global food security assessments mainly covered four food security indicators: food demand (measured in
kcal/cap/day), population at risk of hunger (measured as number or share of persons being undernourished),
food prices (for maize, rice and wheat) and childhood undernutrition (measured as the number or share of
children being undernourished). A few studies provided projections for comparable indicators but defined at
a different scales (e.g. total food price instead of crop specific prices or demand expressed in value instead of
energy terms) as well as other indicators, such as stunting (Ishida et al. 2014; Lloyd et al. 2011) and protein
consumption (Billen et al. 2015; Medek et al. 2017; Msangi and Batka 2015). Figure S1 shows the coverage
of the four main indicators by the selected studies. For practical reasons we decided to focus on the two
indicators with the highest coverage: Per capita food demand (65%) and population at risk of hunger (37%).

Figure S1: Coverage of the main food security indicators by the 57 selected studies from the systematic literature review. Only
for food demand (expressed in kcal/cap/day) and population at risk of hunger (measured as number or share of persons being
undernourished) an effort was made to extract the data and therefore a decomposition of the coverage into (1) Not possible to
extract, (2) Extracted but no comparable and (3) Extracted is presented. For food price (for maize, rice and wheat), childhood
undernutrition (measured as the number or share of children being undernourished) and a number of other indicators only the
total number of studies that covered these indicators is presented but no further actions were undertaken to harvest the data.

Where possible we harvested data from the supplementary information and from the main paper itself. In a
few cases, we were able to use the WebPlotDititizer tool (https://automeris.io/WebPlotDigitizer/) to extract
information that was only presented in the form of charts. If data was still missing, we also tried to contact
the authors, who sometimes provided additional information. Out of the 57 selected studies, we were able to
extract relevant information from 26 studies (46%), including 21 (38%) for per capita food demand and 14
(25%) for population at risk of hunger (Figure S2).
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Figure S2: Selection of studies and projections for quantitative synthesis and meta-regression. Several studies present projections
for per capita food consumption as well as population at risk of hunger. A small number of baseline projections could not
be mapped to the SSPs/RCPs (Figure S4) or were considered as outliers (see text) and were therefore excluded from the
meta-regression.

Figure S3 shows for each of the 26 studies, which indicators could be extracted. The following reasons
prevented us from extracting data from all studies:

1. Indicator not presented. Not all studies presented projections for per capita demand and population at
risk of hunger.

2. Incomplete quantitative information. In many cases only growth figures were presented, while base year
information was missing.

3. Not possible to digitize information. Sometimes the data was only provided in the form of maps or
charts from which it was impossible to extract information

4. Not possible to map projections to the SSPs or RCPs. Due to different assumptions, several projections
could not be mapped to one of the SSPs or RCPs.

5. Differences in the definition of an indicator. In a few cases, the harvested data appeared not to be
comparable with data from other studies due to differences in definition. This was the for instance the
case for Tilman et al. (2011), who presented food demand projections in kcal/cap/day but also appear
to include the demand for feed, resulting in much larger values.
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Figure S3: Coverage of per capita food demand and population at risk of hunger

A.2 Mapping to the SSPs and RCPs
We were able to harvest data for 593 per capita food demand and 358 population at risk of hunger projections
(Figure S2). To make the projections comparable across studies we mapped the scenario assumptions
underlying the projections to the Shared Socio-economic Pathways (SSPs). The SSPs are a set of five
storylines that describe potential but realistic global futures: Sustainability (SSP1), Middle of the Road
(SSP2), Regional Rivalry (SSP3), Inequality (SSP4) and Fossil-fueled Development (SSP5) (O’Neill et al.
2017; van Vuuren et al. 2017). They were designed for climate change assessments but are increasingly used
for the evaluation of other global issues. Around 88-90% of the harvested projections were already based on
the SSP framework (Figure S4).

For the remaining studies, we used van Vuuren et al. (2012) and van Vuuren and Carter (2014), who
demonstrated that assumptions of many global socio-economic scenarios (including the SSPs) are comparable
and can be classified into five archetypal scenario ‘families’. We assumed that projections based on the
SSPs and projections based on scenarios with the same characteristics (i.e. belonging to the same ‘family’)
can be directly compared. In all other cases, we reviewed the storylines and assumptions underlying the
projections and allocated them to the SSPs with comparable characteristics. We labeled all projections that
were produced using the SSP storylines as ‘Pure’ SSP projections. Projections that were based on different
storylines and/or drivers but belonged to the same scenario family as one of the SSPs were labeled as ‘Derived’
SSP projections. In a few cases, we were not able to categorize the projections and therefore labeled them as
‘No Class’ (Table S1)
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Figure S4: Mapping of projections (including baseline and policy shock types) to the SSPs (a) and RCPs (b). Pure SSPs/RCPs
are projections that use the SSP/RCP framework. Derived SSPs/RCPs are projections that were mapped to the SSPs/RCPs
using. No class refers to projections that could not be mapped to the SSPs/RCP.

We used the Representative Concentration Pathways (RCPs) framework to compare different climate change
scenarios. The RCPs are a set of scenarios to reflect different potential climate outcomes used in recent
IPCC climate assessment reports (van Vuuren et al. 2011). They were designed to be combined with the
SSPs as part of a scenario ‘matrix’ that encompasses the full spectrum of future socio-economic and climate
change pathways (van Vuuren et al. 2014). Already around 97-98% of the projections use the RCPs as input
(Figure S4). Similar to the SSP mapping, we distinguished between ‘Pure’, ‘Derived’ and ‘No class’ RCPs.
Drawing upon van Vuuren and Carter (2014) and our own analysis, we mapped the majority of climate
change projections to the RCPs (Table S2).
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Study SSP1 SSP2 SSP3 SSP4 SSP5 No class

Alexandratos and
Bruinsma (2012)

Baseline

Baldos and Hertel
(2014)

baseline,
co2_fert,
demand_only,
no_co2

Bodirsky et al.(2015) B1 B2 A2 A1
CAWMA (2007) Pessimistic

rainfed
Dawson et al. (2016) A1B_ccsm30,

A1B_cgcm31,
A1B_echam5,
A1B_hadcm3,
A1B_ipsl,
A1B_nocc

FAO (2018) Toward
Sustainability

Business As
Usual

Stratified
Societies

Fischer er al. (2009) REF-01
Gouel and Guimbard
(2017)

trend

IAASTD (2009) Reference
scenario

High AKST,
High AKST
High, Low
AKST, Low
AKST Low

MA (2005) TechnoGarden Order from
Strength

Adapting
Mosaic, Global
Orchestration

OECD (2016) Sust_GrnC,
Sust_Infr,
Sust_Irrg,
Sust_none,
Sust_RobV,
Sust_TrdC

RegG_GrnC,
RegG_Infr,
RegG_Irrg,
RegG_none,
RegG_RobV,
RegG_TrdC

Glob_GrnC,
Glob_Infr,
Glob_Irrg,
Glob_none,
Glob_RobV,
Glob_TrdC

Paillard et al. (2014) Agrimonde 1 Agrimonde GO
Pardey et al. (2014) midline
Parry et al. (2004) B1 B2 A2 A1F2
PBL (2012) Trend
Shutes et al. (2017) ECO TLTL FFANF ONEPW

Table S1: Mapping of projections (including baseline and policy shock types) to the SSPs based on van Vuuren et al. (2012) and
van Vuuren and Carter (2014) and authors’ analysis. The table shows the mapping of Derived SSPs as well as No class scenarios
that could not be mapped to the SSPs.

Study RCP2.6 RCP4.5 RCP6.0 RCP8.5 No class

Baldos and Hertel (2014) no_co2 co2_fert
Bodirsky et al.(2015) B1 B2 A1, A2
CAWMA (2007)
Dawson et al. (2016) A1B_ccsm30,

A1B_cgcm31,
A1B_echam5,
A1B_hadcm3,
A1B_ipsl

Paillard et al. (2014) Agrimonde 1 Agrimonde GO
Parry et al. (2004) B1 A1F2, B2 A2

Table S2: Mapping of projections (including baseline and policy shock types) in the Global Food Security Projections Database
to the RCPs based on van Vuuren and Carter (2014) and authors’ analysis. The table only shows the mapping for Derived
RCPs as well as No class scenarios that could not be mapped to the RCPs.
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A.3 Baseline and policy shock projections
We divided the projections into two types: baseline and policy shock projections (S5. The first type is based
on the assumptions of baseline scenarios, which assume that socio-economic development, including global
food security will be determined by future changes in the socioeconomic drivers (and associated major policy
changes that can regarded as exogenous to the analysis) (Dellink et al. 2020). The SSPs are considered as
baseline scenarios. The second type are baseline scenarios extended with assumptions on additional policies
to investigate the impact of those policies on global food security. The difference between the baseline and
policy shock projection is a measure of policy impact (Börjeson et al. 2006).

Figure S5: Number of baseline and policy shock projections.

A.4 Further harmonization
After the SSP and RCP mapping, we made additional adjustments to the data to make them comparable.
First, we used simple linear interpolation to impute missing data, e.g. in cases where the data was only
available for the base year and a few intermediate years up to 2050. Second, we calculated global food
demand (in 1e15 kcal) by multiplying food demand per capita with study- and projection-specific population
projections. Where possible, we took the population projections from the selected studies. If these were not
available we used population data from the source that was referenced. Three sources of population projections
were used in the selected studies: the Shared Socio-economic Pathways (SSP Database 2016), the Special
Report on Emissions Scenarios (SRES) (Nakicenovic et al. 2000) and the UN World Population Prospects
(https://population.un.org/wpp). Third, where needed we converted prevalence of undernourishment
projections into population at risk of hunger series using the collected information on population projections.
Finally, we converted all projections in an index with base year 2010 and subsequently multiplied with 3-year
average base year variables from FAO (2020) to create the final series.
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B Meta analysis
We separately analyzed the baseline and policy shock projections in our database. The baseline projections can
relatively easily be compared using a meta-regression approach as the underlying assumptions are comparable.
The policy shock projections, on the other hand, use a wide number of assumptions to assess the impact of a
large number of different policies and are therefore much harder to compare. For this reason, we started by
analyzing the plausible bandwidth of the baseline projections and, subsequently, compare this with the range
of policy shock projections (Figure S8).

For each of the three food security indicators and including only baseline projections that could be mapped
to the SSPs/RCPs (Figure S2), we ran a mixed model meta-regression function including a combination
of fixed and random effects to derive SSP- and RCP-specific point estimates and confidence intervals (see
Methods in main manuscript). We added random effects for both study and model as we assume that,
although comparable, outcomes will vary both across studies and models because of differences in study
and model design. The projections in our sample can be regarded as random samples of all projections
that could have been observed. Under these assumptions a random effects model (as opposed to a fixed
effects model) is recommended for meta-analysis (Borenstein et al. 2009). We also included fixed effects for
all SSP-RCP combinations and dummy variables for pure (as opposed to derived) SSP and RCP scenarios.
The latter account for the differences between projections that use the SSP drivers and storylines as input
and projections that use comparable but not identical assumptions. Using information from our analysis of
the selected studies and used methodologies, we also investigated the impact of additional projection and
study-level determinants. At the projection level, we included the base year of the model and the methodology
(CGE, PE, other model, statistical extrapolation and expert input). At the study level, we added type of
publication (journal article, book (chapter) and working paper/report), year of publication and single or
multi-model study.

To select the models with the best fit, we applied the step-down strategy, which starts with a model that
includes all fixed and random effects, followed by the stepwise removal of fixed effects with a p-value larger
than 0.1 and random effects with a p-value larger then 0.1 (Diggle et al. 2002; Kuznetsova et al. 2017; Zuur
et al. 2009). The results show that models with only random effects for study and model, and fixed effects for
pure SSP and pure RCP have the best fit. Depending on the food security indicator, one of the random and
fixed effects was sometimes dropped. All other explanatory variables were always dropped, independent of
the indicator. For model comparability and from a theoretical perspective, we decided to select the same
model for all three variables, including random effects for study and model and fixed effects for pure SSP and
pure RCP.

Table S3 shows the details of the estimated models. We decided to exclude the population at risk of hunger
projections from Dawson et al. (2016) from the meta-analysis. The model used by Dawson et al. (2016) is not
able to incorporate the impact of technological change and trade on population at risk of hunger, resulting
in extreme values (i.e. more than 40 times above q0.75 + IQR, whereas above 3 is already considered as an
extreme outlier). Including these observations resulted in biased model estimates.

Figure S6 and Figure S7 depict pairwise p-value plots to bilaterally compare the difference between SSP-NOCC
estimated means and between NOCC and RCP8.5 estimated means. Pairwise p-value plots for bilateral
comparison of SSP-NOCC estimated means. Pairwise comparisons were performed with the emmeans R
package (Russel 2020), using the Satterthwaite’s degrees of freedom method and the Tukey adjustment for
p-values. Each comparison is associated with a vertical line segment whose horizontal position is determined
by the p-value of that comparison. SSPs/NOCC and RCP8.5 are plotted on the vertical scale, and p-values
are plotted on the horizontal scale. The p-value scale is nonlinear, stretching out smaller p values and
compressing larger ones. A large number of pairwise SSP-NOCC comparisons have p-values lower than
0.05, which indicates that the difference between the estimated means is ‘significant’. In contrast, nearly all
NOCC-RCP8.5 have p-values around 1, which suggests that there is no statistical difference in the estimated
means of no climate change and extreme climate change projections.
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P.c. food demand T. food demand Pop. at risk of hunger
Constant 18.15∗∗∗ 59.28∗∗∗ −69.41∗∗∗

(2.75) (4.22) (11.36)
SSP1.NOCC 0.60 −9.68∗∗∗ −11.06∗∗∗

(0.76) (1.13) (2.04)
SSP3.NOCC −7.98∗∗∗ 0.01 45.85∗∗∗

(0.67) (0.98) (2.04)
SSP4.NOCC −4.89∗∗∗ −7.28∗∗∗ 39.89∗∗∗

(1.31) (1.94) (5.55)
SSP5.NOCC 3.58∗∗∗ −3.84∗ −13.94∗∗∗

(1.08) (1.63) (3.66)
SSP1.RCP2.6 3.02∗∗∗ −8.29∗∗∗ −14.50∗∗∗

(0.87) (1.31) (2.85)
SSP2.RCP2.6 −0.78 −0.91 3.08

(0.88) (1.31) (2.78)
SSP3.RCP2.6 −8.02∗∗∗ 2.22 49.45∗∗∗

(0.90) (1.34) (2.85)
SSP1.RCP4.5 1.91∗ −9.10∗∗∗ −13.51∗∗∗

(0.95) (1.42) (2.82)
SSP2.RCP4.5 −1.27 −1.65 5.19

(0.99) (1.47) (2.85)
SSP3.RCP4.5 −8.36∗∗∗ 1.97 52.97∗∗∗

(0.99) (1.47) (2.85)
SSP4.RCP4.5 −5.35∗ 2.53

(2.12) (3.45)
SSP1.RCP6.0 2.56∗∗ −8.56∗∗∗ −14.64∗∗∗

(0.88) (1.31) (2.85)
SSP2.RCP6.0 −0.93 −1.53 4.28

(0.86) (1.29) (2.82)
SSP3.RCP6.0 −8.31∗∗∗ 1.79 49.39∗∗∗

(0.88) (1.31) (2.85)
SSP5.RCP6.0 −10.36

(6.11)
SSP1.RCP8.5 1.72 −9.78∗∗∗ −11.56∗∗∗

(0.99) (1.47) (2.85)
SSP2.RCP8.5 −1.19 −2.05∗ 6.98∗∗

(0.64) (0.96) (2.68)
SSP3.RCP8.5 −8.48∗∗∗ 2.53 55.61∗∗∗

(0.97) (1.44) (2.84)
SSP4.RCP8.5 −3.60 −10.59∗ 65.43∗∗∗

(3.27) (4.69) (6.41)
SSP5.RCP8.5 2.31 −1.21

(1.79) (2.84)
Pure SSP −1.83∗ −2.51 10.03

(0.92) (2.00) (13.87)
Pure RCP −4.55∗ −6.42 3.12

(1.83) (3.66) (7.06)
AIC 1581.02 1801.26 1222.85
BIC 1674.99 1895.24 1302.01
Log Likelihood −765.51 −875.63 −587.43
Num. obs. 317 317 200
Num. groups: study_short 20 20 13
Num. groups: model 18 18 13
Var: study_short (Intercept) 0.33 10.24 532.70
Var: model (Intercept) 83.37 107.09 129.67
Var: Residual 6.82 14.04 22.87
∗∗∗p < 0.001; ∗∗p < 0.01; ∗p < 0.05

Table S3: Meta-regression models for percentage change in per capita food consumption, total food consumption and population
at risk of hunger for the period 2010-2050. SSP2.NOCC is used as reference for the SSP.RCP interactions.
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Figure S6: Pairwise p-value plots for bilateral comparison of NOCC-SSP estimated means per food security indicator. P-values
are bounded by 1 but are slightly spread to avoid overplotting.

Figure S7: Pairwise p-value plots for bilateral comparison of NOCC and RCP8.5 estimated means for each SSP per food security
indicator. P-values are bounded by 1 but are slightly spread to avoid overplotting.
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Figure S8: Comparison of baseline and policy shock projections with the derived plausible range of projections. a per capita food
demand, b total food demand and c population at risk of hunger. The numbers on top refer to the number of studies/number of
projections in the figure. The dark and light grey shaded areas demarcate the plausible range of projections using the 95%
confidence interval across all NOCC SSP and all RCP SSP projections, respectively. See Manuscript for details.

11



C Impact of methodology on projections
Table S4 formally compares the impact of methodology on the size and direction of global food security
projections. We distinguished between five different approaches: (1) computable general equilibrium (CGE)
model (reference), (2) partial equilibrium (PE) model, (3), other model, (4) statistical extrapolation and
(5) expert input. Other model include biophysical (Agribiom), econometric models (iAP) and integrated
assessment (IMAGE) models. Apart from the other model group in the estimation for per capita food
demand, there is no evidence that methodology has an impact.

Per capita food demand Total food demand Pop. at risk of hunger
Constant 24.53∗∗∗ 66.01∗∗∗ −67.60∗∗∗

(3.99) (5.78) (13.72)
PE model −6.13 −5.22 −5.88

(4.83) (5.90) (9.89)
Other model −15.43∗ −14.29 2.70

(6.26) (7.85) (15.27)
Statistical extrapolation −7.50 −8.35

(9.35) (11.67)
Expert input −11.02 −14.82 5.52

(9.70) (12.38) (30.67)
SSP.RCP interaction Yes Yes Yes
Pure SSP Yes Yes Yes
Pure RCP Yes Yes Yes
AIC 1559.87 1780.60 1206.22
BIC 1668.88 1889.61 1295.27
Log Likelihood −750.93 −861.30 −576.11
Num. obs. 317 317 200
Num. groups: study_short 20 20 13
Num. groups: model 18 18 13
Var: study_short (Intercept) 0.22 9.61 604.12
Var: model (Intercept) 73.63 107.56 155.04
Var: Residual 6.84 14.07 22.86
∗∗∗p < 0.001; ∗∗p < 0.01; ∗p < 0.05

Table S4: Meta-regression models for percentage change in per capita food consumption, total food consumption and population
at risk of hunger for the period 2010-2050, including dummy variables to test for the impact of methodology on projections.
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D Selection bias
Our study might have been affected by two types of selection bias. The first is publication bias, which is
of major concern in systematic literature reviews and meta-analysis. It generally refers to the bias that
is introduced when the selected studies mostly include scientific studies that are published in journals,
which tend to present ‘significant’ findings, while working papers and reports (i.e. unpublished studies) with
contrasting results are not sufficiently covered (Borenstein et al. 2009).

Many global food security assessments are produced by international institutions such as the International
Food Policy Research Institute (IFPRI) (Nelson et al. 2010), The Food and Agriculture Organization (FAO)
(Alexandratos and Bruinsma 2012), the International Water Management Institute (IWMI) (Comprehensive
Assessment of Water Management in Agriculture 2007) and the United Nations Environment Programme
(UNEP) (UNEP 2007; UNEP 2012) that tend to release their findings in policy reports. For this reason, we
searched extensively for grey literature in the search phase of the systematic literature review. Out of the 57
selected studies 18 (32%), were unpublished at the time of our analysis.

To formally test if there were differences in the direction and size of published and unpublished global food
security projections, we added a dummy variable to our meta-analytical model that distinguishes between both
groups of studies. As several reports were published by scientific publishers (e.g. IAASTD 2009; Millennium
Ecosystem Assessment 2005; UNEP 2012), we separately tested for differences with journal articles only and
the combination of journal articles and book (chapters) (Table S5). The coefficients of all dummy variables are
relatively small and insignificant, which indicates that publication bias probably did not affect our analysis.

Apart from selection bias, another potential source of bias is the possibility of non-randomness in the selection
of studies for which quantitative information was extracted (Figure S1). To investigate this we compared the
characteristics of these studies with those for which data was missing. Figure S9 shows the differences for
methodology, single or multi-model study, published or unpublished study, study year and scenario type,
which are the variables for which we collected information as part of the systematic literature review. The
comparison suggests that the two groups of studies are broadly comparable and do not provide evidence
for potential selection bias related to the extraction of projections. Finally, we also summarized the main
outcomes of studies that presented per capita demand and population at hunger projections but for which
data could not be extracted (Table S6 and Table S7). A comparison shows considerable overlap between the
results of these studies and our estimated plausible range of projections, confirming our main findings.

13



Journal only Journal and book
P.c. food demand T. food demand Pop. at risk of hunger p.c food demand T. food demand Pop. at risk of hunger

Constant 17.80∗∗∗ 55.91∗∗∗ −67.35∗∗∗ 16.87∗∗∗ 56.01∗∗∗ −67.35∗∗∗

(3.01) (4.58) (13.03) (2.97) (4.77) (13.03)
Published in journal −0.07 4.00 −6.11

(0.88) (2.24) (17.38)
Published in journal or book 0.83 3.21 −6.11

(0.83) (2.11) (17.38)
SSP.RCP interaction Yes Yes Yes Yes Yes Yes
Pure SSP No Yes Yes No Yes Yes
Pure RCP Yes Yes Yes Yes Yes Yes
AIC 1585.10 1796.71 1217.21 1584.15 1797.71 1217.21
BIC 1679.08 1894.45 1299.67 1678.12 1895.44 1299.67
Log Likelihood −767.55 −872.36 −583.61 −767.08 −872.86 −583.61
Num. obs. 317 317 200 317 317 200
Num. groups: study_short 20 20 13 20 20 13
Num. groups: model 18 18 13 18 18 13
Var: study_short (Intercept) 0.60 8.76 578.35 0.14 8.40 578.35
Var: model (Intercept) 79.21 100.59 131.29 78.36 104.96 131.29
Var: Residual 6.89 14.06 22.87 6.96 14.09 22.87
∗∗∗p < 0.001; ∗∗p < 0.01; ∗p < 0.05

Table S5: Meta-regression models for percentage change in per capita food consumption, total food consumption and population
at risk of hunger for the period 2010-2050, including dummy variables to test for the impact of (un)published studies on
projections. Pure SSP dummy was removed from per capita food demand models to avoid singularity issues.

Figure S9: Comparison of characteristics between studies for which projections are in/excluded in the Global Food Security
Projections Database. Published studies consists of journal articles and books or book chapters. Published studies include
journal articles and book (chapters), unpublished studies include working papers, reports and conference proceedings.
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Study Data availability Scenarios Results Analysis

Bijl et al. (2017) Projections only
presented in graphical
format

SSP1-3 Global kcal/cap/day
is~3500 (SSP1), ~3200
(SSP2) and ~3100
(SSP3)

Within 95% SSP1-3
range apart from SSP1,
which is slightly higher

CAWMA (2007) Policy shock projections
only

UN population
projections and
variations

Cannot be assessed Cannot be assessed

Fujimori et al. (2018) Projections only
presented in graphical
format and in relative
form

SSP1-3 Cannot be assessed Cannot be assessed

Havlik et al. (2015) Projections only
presented in graphical
format and in relative
form

SSP4-5, RCP2.6-8.5 Global per capita food
consumption in SSP4-5
decreases to ~ 0.5-1.5%
for the period 2000-2050

Cannot be assessed

Keating and Carberry
(2010)

Base year values not
presented

UN population
projections and
variations

Global per capita food
consumption is between
2775-3590 kcal/cap/day
in 2050

Overlapping with 95%
SSP1-5 range but higher
maximum value

Kii et al. (2013) Projections not
presented

SRES Cannot be assessed Cannot be assessed

Laborde (2017) Projections only
presented in graphical
format and in relative
form

FOODSECURE Cannot be assessed Cannot be assessed

Millennium Institute
(2013)

Base year values not
presented

UN population
projections and
variations

Global per capita food
consumption is ~3100
kcal/cap/day in 2050

Within 95% SSP2 range

Mosnier et al. (2014) Projections only
presented in graphical
format and in relative
form

SRES Cannot be assessed Cannot be assessed

Msangi and Rosegrant
(2009)

Projections only
presented in graphical
format and in relative
form

SRES Cannot be assessed Cannot be assessed

Nelson et al. (2010) Projections only
presented in relative
format

SRES Cannot be assessed Cannot be assessed

Obersteiner et al. (2016) Projections only
presented in graphical
format

SSP1-3 Global per capita food
consumption is ~2250
kcal/cap/day (SSP1),
~2500 kcal/cap/day
(SSP2) and ~2400
kcal/cap/day (SSP3) in
2050

Outside 95% SSP1-3
range, do not seem
comparable

Odegard and Van der
Voet (2014)

Base year values not
presented

SRES Global per capita food
consumptionis between
2800-2900 kcal/cap/day
in 2050

Within 95% SSP1-5
range

Tilman et al. (2011) Calorie consumption is
expressed in total crop
calories, including feed

UN population
projections

100–110% increase in
total calorie demand

Cannot be assessed

UNEP (2007) Projections only
presented in graphical
format

GEO4 scenarios Global per capita food
availability is
~3000-4000
kcal/cap/day in 2050

Outside 95% SSP1-3
range, do not seem
comparable

UNEP (2012) Projections only
presented in graphical
format

GEO5 scenarios Global per capita food
availability is
~2700-4000
kcal/cap/day in 2050

Overlapping with 95%
SSP1-5 range but higher
maximum value

Valin et al. (2013) Projections only
presented in graphical
format and in relative
form

SSP2 and variations Cannot be assessed Cannot be assessed

Table S6: Narrative analysis of studies for which per capita food demand could not be extracted.
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Study Data availability Scenarios Results Analysis

Baldos and Hertel
(2015)

Projections only
presented in relative
format

SSPs, various climate
change scenarios

Cannot be assessed Cannot be assessed

Bijl et al. (2017) Projections only
presented in graphical
format

SSP1-3 Total population at risk
of hunger in SSP1-3
decreases to ~250 million
people in 2050

Within 95% SSP1-3
range

Fischer at al. (2005) Projections only
presented in graphical
format and for
developing country
group

SRES Total population at risk
of hunger decreases to
~200-700 million people
in 2050

Within 95% SSP1-5
range

Fujimori et al. (2018) Projections only
presented in graphical
format and/or in
relative form

SSP2, various climate
change scenarios

Total population at risk
of hunger in SSP2
decreases to ~238 million
people in 2050

Within 95% SSP2 range

Hertel and Baldos
(2016)

Projections only
presented in graphical
format and/or in
relative form

SSPs Cannot be assessed Cannot be assessed

Millennium Institute
(2013)

Base year values not
presented

UN population
projections and
variations

% total population at
risk of hunger decreases
to 3.6% in 2050

Within 95% SSP2 range

Parry et al. (2005) Base year values not
presented and results
largly presented in
graphical format

UN population
projections, various
climate change scenarios

Total population at risk
of hunger decreases to
641 million people in
2050

Somewhat higher than
the 95% SSP2 range

Table S7: Narrative analysis of studies for which population at risk of hunger could not be extracted.
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Finally, we investigated if the four projections (one implemented by two models) for which data was extracted
but could not be mapped to the SSPs/RCPs were in line with our findings. Figure S10 compares these
No class projections with the plausible range of projections based on the 95% confidence interval from the
meta-analysis for the year 2050. Only Global Orchestration (IMPACT) for per capita food consumption
is a clear outlier as it is somewhat higher that the maximum range. Also ONEWP (GLOBIOM) can be
considered as an outlier as it assumes no climate change but is positioned outside the no climate change
bandwidth. The rest of the observations are located within the estimated bandwidth of projections for the
three food security indicators.

Figure S10: Comparison of No class SSP and/or RCP projections with the derived plausible range of projections. a per capita
food demand, b total food demand and c population at risk of hunger. The dark and light grey shaded areas demarcate the
plausible range of projections using the 95% confidence interval across all NOCC SSP and all RCP SSP projections, respectively.
See Manuscript for details.
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