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Summary
Background Affordability limits healthy diet adoption, especially in low-income settings, yet dietary shifts are key for 
transition to sustainable food systems. This study models how a diet in line with the 2025 EAT–Lancet Commission 
dietary transition might impact calorie availability, share of income spent on food, nutrition availability, and food prices.

Methods We use the International Model for Policy Analysis of Agricultural Commodities and Trade (IMPACT) to 
estimate food price changes under three alternative Shared Socioeconomic Pathways and global adoption of a 
2025 EAT–Lancet Commission diet by 2050. We analyse price shifts for the two cheapest commodities per food 
group, in each region, weighted on calorie availability per dollar. Additionally, we assess gaps between nutrient 
availability and reference nutrient intake and changes in the share of income spent on food for the whole diet.

Findings Adoption of the 2025 EAT–Lancet Commission diet leads to heterogeneous impacts on the share of income 
spent on food and nutrient availability, with gains in folate, iron, and zinc, but declines in vitamin A by 2050. The 
combined price index for the cheapest two commodities declines by 2050 compared with 2020 in both higher-income 
and lower-income countries.

Interpretation Although dietary shifts towards the 2025 EAT–Lancet Commission diet could offset some of the 
increases in prices seen in a business-as-usual world, we observed unintended effects on nutrient availability ratios, 
especially in lower-income countries. The decreasing price index for the cheapest two commodities reflects market 
adjustments to changes in demand and supply under scenario assumptions aligned with 2025 EAT–Lancet 
Commission goals for jointly improved human and environmental health. The observed nutrient deficiencies 
suggest the 2025 EAT–Lancet Commission diet limits on animal-sourced foods might be too strict for lower- 
income countries, which could exacerbate nutrient deficiencies in contexts where access to animal sourced foods 
is already low (eg, vitamin A), especially if there is no access to supplementation for meeting these nutritional 
requirements or other sources of dietary nutrients.
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Introduction
Diets are changing, with important implications for human 
health, the agri-food system, and the environment. Change 
in per capita income is among the strongest drivers of 
changing diets, affecting both the share of food expenditure 
in household budgets and catalysing a shift away from 
starchy staples.1,2 Other forces, such as environmental 
constraints and personal and societal preferences, are also 
important drivers for change in diets.3 An influential sci
entific theme on dietary change is the approach exemplified 
by the 2019 EAT–Lancet Commission,4 which put forth 
suggestions to achieve healthy diets that, if adopted widely 
and in combination with improved production practices 
and food loss and waste management, could keep the 
environmental externalities of the global agri-food system 
within planetary boundaries. The planetary health diet 
(PHD) proposed by the 2025 EAT–Lancet Commission is 
designed to promote human health and, if widely adopted, 
could result in improved environmental outcomes.4,5

The PHD considers a range of impacts of human food 
consumption on climate, water use, land use, and bio
diversity, and proposes a flexitarian diet that is high in 
plant-based foods (fruits, vegetables, nuts, seeds, and 
legumes), moderate in animal source foods, and low in 
ultra-processed foods, red meat, and sugar.

Several economic factors drive changes in household 
food expenditure, including income and food prices. 
Changes in food prices have strong effects on food afford
ability, particularly among low-income and middle-income 
countries (LMICs).6 Reduced purchasing power, especially 
in households with uncertain, fixed, or low incomes, often 
leads to households prioritising quantity (calorie-dense 
food) over quality (PHD or diets conforming to national 
food-based dietary guidelines).7–10 Additionally, households 
might prioritise low-risk, shelf-stable ultra-processed foods, 
which can be a challenge for increasing consumption of 
more perishable fruits and vegetables, thereby increasing 
the risk of diet-related non-communicable diseases.11
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Households with restricted financial resources, especially 
in LMICs, spend a larger proportion of their income on 
food.12 With constrained capacity to absorb price shocks, 
lower-income populations, especially in urban areas, are 
more vulnerable to rising prices. Therefore, rising food 
prices could present a substantial obstacle to achievement 
of balanced diets and exacerbate malnutrition, with long- 
term consequences for health, human capital develop
ment, and economic development.13 Malnutrition, 
including undernutrition, micronutrient deficiencies, 
and obesity, can affect cognitive development and eco
nomic productivity.14,15 Economic development could ease 
some of these constraints by increasing household 
incomes, potentially enabling better access to nutritious 
food. However, such growth might exacerbate issues of 

inequality, climate change, and environmental pressures, 
which underscores the need for implementing the 
PHD.4,16

In this Article, we assess the price and nutrition impli
cations of various future scenarios across the agri-food 
system. These scenarios range from current conditions to 
a normative view of desirable changes to align the agri-food 
system with human and planetary health goals. We use a 
global structural economic model of the agri-food system to 
better understand dynamics across supply, demand, and 
trade, while modelling socioeconomic, biophysical, and 
environmental factors that are crucial for the evolution of 
the agri-food system.17 This Article is also part of a broader 
effort to model and analyse the potential consequences of a 
dietary shift on global food systems.5,18,19

Research in context

Evidence before this study
We conducted a literature search using Google Scholar to identify 
relevant published evidence between Jan 1, 2018, and Jan 18, 
2025. We applied the following keywords and combinations: 
“global” AND “regional” AND “healthy diet”; “affordability” AND 
“cost” AND “healthy diets” AND “FAO”; “affordability of the 
EAT-Lancet diet”; “cost” AND “diet” AND “micronutrients” AND 
“EAT–Lancet”; “FAO” AND “state of food security” AND “2024”; 
“cost and affordability of healthy diets”; “cost” AND “healthy” 
AND “diets” AND “nutrition” AND “systematic review”. We 
considered articles in English only. No other language restrictions 
were applied. Inclusion was based on relevance to the themes of 
affordability, cost, healthy diets, micronutrients, and global or 
regional perspectives. Studies not addressing these themes were 
excluded.

The 2019 EAT–Lancet Commission-recommended Planetary 
Health Diet (PHD) is estimated to be more expensive than 
conventional diets under current static price assumptions and 
might be linked to micronutrient shortfalls in vitamin B12, calcium, 
iron, and zinc. These cost estimates primarily reflect potential 
impacts on individual consumers today and do not fully account for 
the price effects of a society-wide transition to healthier diets. 
Additionally, costs might vary within and across regions, with 
studies suggesting that healthy diets are already cheaper than 
current diets in many high-income countries, but are more 
expensive in low-income and middle-income countries. The higher 
cost of the PHD might especially limit the affordability of such diets 
in low-income countries. Research suggests that 2⋅1 billion people 
could not afford the EAT–Lancet diet after accounting for 
differences in demographics, food budgets, and price survey 
methodologies across countries. Globally, the average daily cost of 
a healthy diet is substantially higher than the cost of simply 
meeting basic calorific requirements, and higher than even the 
lowest poverty lines in global use. In 2017 international dollars, the 
cost of the EAT–Lancet diet was US$2⋅90, but the diet was cheaper 
in high-income countries ($2⋅58 per day) than in upper-middle- 
income countries ($3⋅08 per day), lower-middle-income countries 

($3⋅09 per day), and low-income countries ($2⋅85 per day). 
Therefore, factors that reduce or increase the cost of healthy diets 
can markedly shift the number of people who can or cannot afford 
these diets. Since prices are endogenous within food systems, 
responding to various supply and demand shifters, it is important 
to model how future scenarios can alter prices under different 
socioeconomic futures.

Added value of this study
Previous studies on the cost of healthy diets, particularly 
concerning PHDs, have predominantly focused on historical data, 
specific nutrient availability, or regional analyses. Although a 
recent comprehensive global study integrated price, 
consumption, and dietary projections from multiple sources, 
these analyses are not typically done within a single modelling 
framework. The present study contributes to the literature by 
providing a unified modelling framework that captures 
interactions between household demand, commodity prices, and 
food availability, projected between 2020 and 2050. This 
integrated modelling framework allows for consistent scenario 
analysis, ensuring that feedback between demand, supply, and 
trade is coherently represented in projections from 2020 to 2050. 
This study also explores how these factors interact with varying 
income levels, leveraging alternative future economic 
development scenarios (Shared Socioeconomic Pathways) to 
assess price changes for the cheapest commodities across diverse 
future socioeconomic scenarios.

Implications of all the available evidence
Food price trends drive policy decisions related to food subsidies, 
taxation, and social safety nets. Having an empirical outlook on 
potential changes to food prices in the context of the 
2025 EAT–Lancet Commission diet might help policy makers 
design interventions that protect vulnerable populations from the 
effects of price shocks. This approach could help maintain the 
relevance and effectiveness of dietary recommendations, 
ensuring they remain aligned with economic realities and 
environmental challenges globally.
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We focus here on an indexed approach, which assesses 
changes in prices compared with a base year (2020) up to 
2050 if the 2025 EAT–Lancet Commission PHD was 
adopted, using a representative cost of the two cheapest 
commodities within each of the different food groups, in 
respective countries, including animal source foods; cere
als; fruits and vegetables; legumes, nuts, and seeds; oils, 
fats, and sugars; and roots, tubers, and bananas (including 
plantains). Research has not explored the application of 
partial equilibrium modelling to assess how the prices of 
the most affordable commodities in each food group might 
shift under transition to a PHD. We address this gap by 
focusing on the cheapest commodities as a proxy for 
changes in the lower bound costs for selected food groups. 
This approach offers insight into potential price shifts for 
the lowest-income consumers, highlighting the distribu
tional impacts and price heterogeneity that are crucial to 
understanding the price of the cheapest food items in 
the context of proposed dietary changes from the 
2025 EAT–Lancet Commission.5

We also present other metrics of nutrition and health, 
such as per capita calorie availability and nutrient avail
ability compared with reference nutrient intake (RNI) from 
the overall diet, as well as share of income spent on food. 
We present two core scenarios in this study: a business-as- 
usual scenario (SSP2); and a sustainable diet or the 2025 
EAT–Lancet Commission diet scenario (SSP2+DIET) by 
2050.20 We also explore the consequences of alternative 
assumptions on socioeconomic development using two 
alternative socioeconomic scenarios (SSP1 and SSP3), but 
without the 2025 EAT–Lancet Commission diet.

Methods
Model description
To simulate the effect of changes in food demand on global 
agricultural production and food prices we used the 
International Model for Policy Analysis of Agricultural 
Commodities and Trade (IMPACT). IMPACT is a 
recursive-dynamic, global, partial equilibrium, multi- 
market model of agricultural production, demand, trade, 
and prices, consisting of linkages between economic 
(multi-market model) and biophysical (crop and water 
model, etc) components, which allows simulation of agri
cultural production within biophysical and economic con
straints, and under different socioeconomic futures. 
IMPACT projections include future demand, production, 
trade, and prices for 62 agricultural commodities in 
158 countries and regions globally.3,17 Among global partial 
equilibrium models of the agricultural sector, IMPACT has 
one of the broadest representations of food commodities 
and activities.

IMPACT simulates national and global market clearing 
conditions, which are affected by changes in prices and 
socioeconomic changes. IMPACT simulates household 
demand for food, demand for intermediate products, feed 
demand from the livestock sector, and industrial demand. 
Household demand for food is assumed to be affected by 

changes in per capita gross domestic product (GDP), 
population, and consumer prices, with income and con
sumer prices linked to income and price elasticities.3,17

Income and price elasticities in IMPACT are based on 
United States Department of Agriculture estimates and 
expert opinion.21 Both income and price elasticities in 
IMPACT vary over time and countries and regions for a 
given commodity.3,17 IMPACT treats demand for a repre
sentative consumer by country, and has a linear demand 
system that includes both own and cross-price elasticities, 
addressing the importance of substitution.3,17 Representa
tive consumer in IMPACT is a composite derived from 
aggregated food demand from FAOSTAT divided by the 
population of the given country or region.22

This model has been extensively used to project future 
changes in the global food system, especially in the context 
of food availability,3,6,23 health and nutrition,3,9,23–26 climate 
change mitigation and adaptation,27 and Sustainable 
Development Goals (SDGs) under changing climate and 
socioeconomic conditions.28

Commodity selection and price index
The two cheapest commodities are selected within each 
food group—animal source foods; cereals; fruits and veg
etables; legumes, nuts, and seeds; oils, fats, and sugars; 
and roots, tubers, and bananas, including plantains 
(appendix pp 7–8)—which provide the best kilocalorie per 
cost ratio (kcal/US$), given the demand for these com
modities (ie, weighted by kcal available, hereafter referred to 
as cheapest commodities; appendix p 9). We use endogen
ously determined consumer prices (appendix pp 18, 19–36) 
and kcal availability to calculate the best kcal/$ criteria in 
every food group for every modeled country and region 
(appendix p 9). Kilocalorie availability in IMPACT is calcu
lated based on food availability (kg/person per year), which 
is a demand side indicator in IMPACT, and calories per kg 
per commodity.3 We also calculate a representative price of 
the cheapest two items in a food group (appendix p 9). This 
approach allows the mix of cheapest items within a group 
to vary across countries and scenarios, with variations 
implicitly reflected in the composite price.

There are two points to note here. First, cost per calorie is 
used not because nutrition is defined in caloric terms only, 
but because the quantitative targets in the 2025 EAT–Lancet 
Commission diet are defined in calorie terms (as well as g). 
Second, our approach differs from the Cost of Healthy Diet 
indicator, which selects varying numbers of least-cost food 
items within each food group, depending on the food 
group, to meet the full Food Based Dietary Guideline 
requirements.7,8 Our approach selects the cheapest two 
commodities in each food group without requiring that 
they meet full daily caloric needs.

The reasoning behind this choice is rooted in the practical 
realities faced by individuals at the lower end of the income 
spectrum since individuals with lower incomes are likely to 
select the cheapest available options first when making 
purchasing decisions, given income and price constraints. 

See Online for appendix
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Moreover, the selection of two items instead of one item at 
least allows for a minimum amount of diversification of 
food items within food groups. This approach comple
ments the Cost of Healthy Diet indicator and allows 
simulation of how these individuals’ selection of cheapest 
food items would be affected under 2025 EAT–Lancet 
Commission dietary recommendations.

Share of income spent on food
Share of income spent on food is calculated as the ratio 
between the value of food availability, which is a simple 
product of food availability and consumer prices weighted 
by household demand, and income (assuming GDP per 
capita as a proxy). Baseline numbers of share of income 
spent on food12 are projected to the future by assuming that 
the same trajectory as the ratio between the value of food 
availability and GDP per capita will be followed.

Nutrient availability ratio
The nutrient availability for every country in IMPACT is 
calculated as a product of food availability (kg/capita per 
year) and nutrients per kg of commodity (country level, kg 
per commodity).24 Nutrient availability on an aggregate 
level is weighted by population. The nutrient availability 
ratio in IMPACT is calculated as a simple ratio between 
nutrient availability in a country and global RNIs derived 
from WHO estimates (appendix p 8).29,30 A nutrient avail
ability ratio value equal to 1 indicates that the recom
mendation has been met. However, as our model only 
represents an average consumer, even with values of 1 or 
close to 1, a certain portion of the population might have 
nutrient availability below the RNI. The rationale behind 
selecting iron, zinc, folate, and vitamin A (retinol activity 
equivalent) to present the results of nutrient availability 
ratio is shown in the appendix (p 10).

Scenarios
Our key scenario simulates a shift of food demand towards 
achieving the 2025 EAT–Lancet Commission diet by 2050. 
The second EAT–Lancet Commission builds on the first;5

diets are updated to incorporate greater representation of 
nutritional adequacy and dietary risk factors have also been 
updated. The 2025 EAT–Lancet Commission is also 

informed by improvements and updates in the planetary 
boundaries used to assess potential environmental con
sequences of the food system, along with an increasing 
desire to understand the potential socioeconomic and 
justice implications of food system transformation.

The household demand adjustment in IMPACT was 
calculated based on filling the gap between Shared Socio
economic Pathway 2 (SSP2) food availability and the 
2025 EAT–Lancet Commission diet recommendations 
(appendix pp 6, 9).20 We computed a compound annual 
growth rate between the target demand that could fulfil the 
2025 EAT–Lancet Commission diet recommendations 
compared with the SSP2 scenario demand. This method of 
non-linear adjustment to demand is a stylised approach to 
simulate convergence towards a 2025 EAT–Lancet Com
mission diet, as we do not model specific demand-side 
interventions to shift preferences or incorporate the costs 
of those interventions in the model.

Here we present two core scenarios: SSP2 and SSP2+DIET 
(table). Both scenarios are simulated for the time period 
from 2020 to 2050 and are in line with the SSP2 pathway 
for changes in population and GDP per capita according to 
the SSP database version 3.31 We assume climate change 
impacts to be in line with the Representative Concentra
tion Pathway 7⋅0 scenario based on climate projections 
from Inter-Sectoral Impact Model Intercomparison Pro
ject 3b and Coupled Model Intercomparison Project 6, 
along with assumptions about agricultural productivity in 
an SSP2 world for both scenarios.3 The only difference in 
the household food demand between the SSP2 and SSP2 
+DIET is due to shift in diets towards the 2025 EAT–Lancet 
Commission recommendations by 2050 (appendix p 6), 
for all countries, globally. For sensitivity to different 
socioeconomic futures, we also compare our results with 
two different socioeconomic outcomes, which are in direct 
contrast with an SSP2 world.32,33 We present results for 
both the SSP1 socioeconomic future (ie, a world with a 
sustainability focus) and the SSP3 socioeconomic future 
(ie, a world with worsening regional rivalry).31–33 Basic 
differences among these four scenarios are summarised 
in the table. Results presented here highlight the 
differences between higher-income and lower-income 
countries, defined following World Bank definitions 
(appendix p 10).

Role of the funding source
The funder of the study had no role in study design, data 
collection, data analysis, data interpretation, or writing of 
the report.

Results
Global mean calorie availability in 2020 is estimated to be 
2771 kcal/person per day across all scenarios (figure 1). By 
2050, global mean calorie availability increases to 3050 kcal/ 
person per day in the SSP2 scenario, which is between the 
SSP1 (3292 kcal/person per day) and SSP3 (2947 kcal/ 
person per day) scenario values (appendix p 14). In the 

GDP Population Agricultural 
productivity

Food 
demand

Diet adjustment

SSP1 SSP1 SSP1 SSP1 SSP1 ⋅⋅
SSP2 SSP2 SSP2 SSP2 SSP2 ⋅⋅
SSP2+DIET SSP2 SSP2 SSP2 SSP2 2025 EAT–Lancet Commission
SSP3 SSP3 SSP3 SSP3 SSP3 ⋅⋅

Changes in GDP and population across scenarios are shown in the appendix (pp 12–13). Agricultural productivity 
assumptions are closely linked with changes in GDP per capita, corresponding to intrinsic productivity growth rates in 
yields.3 All the equations from the model, including the household demand equation (appendix p 29), in IMPACT are 
shown in the appendix (pp 19–36). GDP=gross domestic product. SSP=Shared Socioeconomic Pathway.

Table: Summary of differences in modelled scenarios using narratives underlying differences in future 
socioeconomic and latest SSP projections (version 3 of the SSP database)32–34
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SSP2+DIET scenario, global calorie availability drops 
22% to 2376 kcal/person per day, aligning with the 
2025 EAT–Lancet Commission target of approximately 
2400 kcal/person per day for the PHD (figure 1). The con
tribution of the cheapest two items from each food group to 
overall calorie availability is shown in the appendix (p 15).

Most of the calorie reduction in the SSP2+DIET scenario 
comes from lower consumption of cereals, which decline 
globally by 44%, from 1292 kcal/person per day in 2050 
(SSP2 scenario) to 727 kcal/person per day in 2050 (SSP2+ 
DIET scenario; figure 1); higher-income countries see a 
reduction in cereal calories from 1258 kcal/person per day 
to 694 kcal/person per day and lower-income countries 
from 1295 kcal/person per day to 740 kcal/person per day 
by 2050. Calories from animal-sourced foods fall 42% glo
bally (from 438 kcal/person per day in SSP2 scenario to 
255 kcal/person per day in SSP2+DIET scenario by 2050), 
with more marked reductions in higher-income countries 
(from 694 kcal/person per day to 273 kcal/person per day), 
and a slight increase in lower-income countries (from 
231 kcal/person per day to 241 kcal/person per day). 
Meanwhile, calories from legumes, nuts, seeds, and other 

foods rise by 129%, from 244 kcal/person per day in SSP2 
scenario to 558 kcal/person per day in SSP2+DIET scenario 
by 2050.

In the SSP2 scenario, the price index of the cheapest two 
commodities increases by 29% for lower-income countries 
and 20% for higher-income countries by 2050 compared 
with 2020 (figure 2A). These changes are in line with changes 
in price for the overall food basket in the SSP2 scenario in 
2050 compared with 2020 (25–20%; appendix p 17).

In the SSP2+DIET scenario, the overall price index of the 
cheapest two commodities decreases by 12–14% for both 
higher-income and lower-income countries (figure 2A) in 
2050 compared with 2020, mostly driven by lower prices of 
animal-sourced foods and cereals (figure 2B). Price index 
changes in the SSP2+DIET scenario in 2050 compared with 
2020 are in the range of 6–7% (appendix p 17) for the overall 
food basket, mostly driven by higher overall prices of 
legumes, oils, and roots and tubers (appendix p 17). Under 
the SSP2+DIET scenario, the price index for the two 
cheapest animal-sourced foods declines by up to 90% 
across higher-income and lower-income countries, driven 
by a net reduction in global animal-sourced food demand 
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Figure 1: Comparison of calorie availability in 2020 and 2050 by food groups in the SSP2 and the SSP2+DIET scenario 
Labelled text, marked with a cross, denotes population-weighted means. The horizontal line within the boxplot denotes the statistical median of the group. Translucent dots denote outliers. All values are in 
kcal/person per day. Sensitivity in global changes to calorie availability by food groups across other scenarios is shown in the appendix (p 14). Note that scales for the y-axis in every row are different to 
accommodate differing minimum and maximum values across food groups for global, higher-income, and lower-income groups. SSP=Shared Socioeconomic Pathway.
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due to lower availability (and consumption) in higher- 
income countries (figure 1). Although availability of 
animal-sourced foods increases in lower-income regions, 
the overall demand contraction in high-income areas 
dominates the global trend, resulting in lower prices 
(figures 1, 2). The price index of the cheapest two cereal 
prices drops by 43–45%, driven by lower demand for cereals 
both directly and indirectly via reduced animal-sourced 
food requirements via food and feed.

The price index of the cheapest two fruits and vegetables 
rose by 12–43% across all scenarios for both income groups 
(figure 2). However, this finding reflects restricted com
modity variability, as fruits and vegetables are represented 
by only three aggregate categories in IMPACT: subtropical 
fruits, temperate fruits, and vegetables (appendix pp 7–8). 
The price index of the cheapest two legumes, nuts, and 
seeds increases by 35–49% in the SSP2+DIET scenario 
compared with an 18–26% increase in the SSP2 scenario 
(figure 2B). This finding highlights that when PHD targets 
are met, world prices are driven up by an increase in 
demand for legumes, nuts, and seeds.

Price index changes across scenarios for the cheapest two 
oils, fats, and sugars under the SSP2+DIET are between 

–6% and 6% in 2050 compared with 2020 (figure 2B) due to 
lower demand. For all other scenarios, the change in the 
price index for oils, fats, and sugars is in the range of an 
18–29% increase in 2050 compared with 2020. For roots, 
tubers, and bananas (including plantains), we see a 20–22% 
decline in the price index of the cheapest two items from the 
group in the SSP2+DIET scenario in 2050 compared with 
2020. This decline is driven by lower consumption of potato 
and cassava in higher-income and lower-income countries, 
respectively, and by the 2025 EAT–Lancet Commission rec
ommendation of reducing consumption of tubers and starchy 
vegetables. For all other scenarios, the range of change in the 
price index for roots, tubers, and bananas (including plantains) 
is in the range of a 2–5% increase in the SSP1 scenario and a 
36–56% increase in the SSP3 scenario in 2050 compared with 
2020. In general, variation in the price index across the SSP1 
and the SSP3 scenarios, compared with the SSP2 scenario, also 
reflects underlying assumptions in the socioeconomic drivers 
(ie, higher GDP and lower population growth in the SSP1 
scenario vs lower GDP and higher population growth in the 
SSP3 scenario; appendix pp 4, 12–13).

In the SSP2+DIET scenario, increased consumption of 
fruits, vegetables, and lentils leads to improved median 
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folate availability compared to the SSP2 scenario in both 
lower-income and higher-income countries (figure 3A). In 
higher-income countries, the median folate availability 
ratio rises from 1⋅08 in 2020 to 1⋅17 in the SSP2 scenario 
and 1⋅59 in the SSP2+DIET scenario by 2050. Between 
2020 and 2050, the number of countries below the folate 
RNI falls from 28 to 15 in higher-income countries and 
from 39 to 31 in lower-income countries under the SSP2 
scenario. In the SSP2+DIET scenario, this change is even 
bigger, with only one and five higher-income and lower- 

income countries, respectively, below RNI for folate. 
Improving folate availability aligns with achieving universal 
access to nutritious food, reducing undernutrition, and 
enhancing dietary quality, which is especially important in 
the context of SDG 2: Zero Hunger.

In higher-income countries, the median zinc availability 
ratio increases from 1⋅71 in 2020 to 1⋅88 in 2050 in the SSP2 
scenario but declines to 1⋅29 in the SSP2+DIET scenario 
due to reduced consumption of animal-sourced foods 
(eg, red meat and poultry; figure 3B). A similar pattern is 
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observed for iron, with the nutrient availability ratio rising 
from 1⋅36 in 2020 to 1⋅44 in 2050 in the SSP2 scenario but 
falling to 1⋅22 in the SSP2+DIET scenario (figure 3C). 
Plant-based sources for improving iron and zinc availability 
in the SSP2+DIET scenarios could be pulses and legumes, 
which are more shelf-stable, and usually cheaper than 
animal-sourced products. By contrast, lower-income 
countries see improvements across both these nutrients 
(zinc and iron). The median nutrient availability ratio in 
zinc rises from 1⋅09 in 2020 to 1⋅25 in 2050 in the SSP2 
scenario and 1⋅21 in the SSP2+DIET scenario, while the 
median nutrient availability ratio for iron increases from 
1⋅33 in 2020 to 1⋅42 and 1⋅53 in 2050 in the SSP2 and SSP2+ 
DIET scenarios, respectively. This improved nutrient 
availability is also reflected in the number of lower-income 
countries falling below RNI: for zinc, from 28 (35%) of 
79 countries in 2020 to 18 (23%) in the SSP2 scenario and 

six (8%) in the SSP2+DIET scenario; and for iron, from 
23 (29%) of 79 countries in 2020 to nine (11%) in the SSP2 
scenarios and two (3%) in the SSP2+DIET scenario, largely 
driven by increased availability of animal-sourced foods.

Vitamin A median nutrient availability ratio in the SSP2 
+DIET scenario remains below the RNI level for lower- 
income countries in 2020 (0⋅83) and, for the most part, 
stays below the RNI level by 2050 (0⋅9; figure 3D). More 
than 50 countries in both lower-income and higher-income 
countries in 2050 are estimated to not achieve vitamin 
A RNI values in the SSP2+DIET scenario, faring worse than 
the SSP2 scenario. This result is primarily driven by 
lower intake of animal-sourced food and roots and tubers 
(eg, sweet potato) in the SSP2+DIET scenario (figure 1).

In 2020, the median share of income spent on food is 
estimated at 42% in lower-income countries and 21% in 
higher-income countries (figure 4). By 2050, under the 
SSP2 scenario, the median share of income spent on food 
declines to 24% in lower-income countries and 13% in 
higher-income countries. The SSP1 scenario shows even 
smaller shares (19% and 11%) in lower-income and higher- 
income countries, respectively, whereas the SSP3 scenario 
shows a higher share of income spent on food (30% and 
15% in lower-income countries and higher-income coun
tries, respectively), consistent with Engel’s law that the 
share of income spent on food decreases as income rises.34

Global trends in estimates of share of income spent on food 
between 2020 and 2050 for all scenarios are shown in the 
appendix (p 16).

In the SSP2+DIET scenario, the median share of income 
spent on food is estimated at 25% in lower-income coun
tries and 9% in higher-income countries (figure 4). Com
pared with the SSP2 scenario, the share remains similar in 
lower-income countries but declines in higher-income 
countries, likely due to dietary shifts from calorically 
expensive animal-sourced foods to calorically much 
cheaper legumes. Although the overall change in share of 
income spent on food is small in lower-income countries in 
the SSP2+DIET scenario compared with the SSP2 scenario 
(25% vs 24%), regional impacts vary. In south Asia and 
eastern Africa, the share of income spent on food rises in 
the SSP2+DIET scenario compared with the SSP2 scenario 
by 2050, likely due to increased consumption of expensive 
food items such as animal-sourced foods and fruits and 
vegetables, for which the historical consumption levels are 
usually below PHD targets (figure 4).

Discussion
Global adoption of the 2025 EAT–Lancet Commission diet 
would lead to a reduction in calorie intake by 2050 in the 
SSP2+DIET scenario. The lower calorie availability in the 
SSP2+DIET scenario could reduce the prevalence of diet- 
related obesity and non-communicable diseases.4

Affordability could remain a barrier to widespread adop
tion of the 2025 EAT–Lancet Commission diet. In 2020, the 
share of income spent on food was 42% in lower-income 
countries, compared with 21% in higher-income 
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countries. By 2050, this share reduces to 25% and 9% in 
lower-income and higher-income countries, respectively, 
slightly narrowing the gap. With the share of income spent 
on food remaining relatively high in lower-income regions, 
populations in these countries will continue to have less 
flexibility in their household budgets to shift their existing 
food basket towards the 2025 EAT–Lancet Commission- 
recommended diet. These disparities suggest the need for 
structural policy responses, such as investments in public 
food provisioning, especially for fruits and vegetables and 
legumes, nuts, and seeds in lower-income countries, which 

could help ease the pressure on household food budgets 
under the SSP2+DIET scenario.

Although the 2025 EAT–Lancet Commission framework 
aims to ensure nutrient adequacy, variations in nutrient 
composition within broad food groups, local dietary pat
terns, and assumptions about supplementation and forti
fication introduce uncertainty in the results presented 
herein. Even if caloric needs are met, transitioning to a 
2025 EAT–Lancet Commission diet might not ensure 
micronutrient adequacy. Although vitamin A availability 
declines in lower-income settings in the SSP2+DIET 
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scenario by 2050, folate availability improves, which could 
reduce anaemia and support health outcomes aligned with 
SDG 3 (Good Health and Well-Being).35 Folate deficiency 
has historically affected over 20% of the population in many 
LMICs, compared to less than 5% of the population in 
high-income countries.36,37

Differences between modelled micronutrient outcomes 
presented in this Article and the intended design of the 
2025 EAT–Lancet Commission diet indicate scenario- 
specific uncertainties, possibly due to assumptions about 
food composition and availability.24,30 To mitigate these 
risks, strategies such as increasing intake of nutrient-rich 
foods, expanding fortification, and supplementation pro
grammes might be needed. Further research should refine 
these estimates to better capture regional variability in diet 
composition and nutritional adequacy.

With shifts to 2025 EAT–Lancet Commission-aligned 
diets (SSP2+DIET), the change in the price index for the 
cheapest items across all food groups decreases slightly 
more in lower-income countries than in higher-income 
countries. As our core analysis centres on the two cheap
est items in each food group, the interpretation of declining 
prices is most relevant for those population segments 
(across income groups) that rely on these cheapest options. 
Our findings might also be relevant for the poorest coun
tries within lower-income countries, who could benefit 
from such price declines, even if they do not drive the bulk 
of the consumption shift in the SSP2+DIET scenario. The 
differences in the magnitude of price changes across 
income groups also reflect the effect of underlying 
drivers, such as difference in consumption shifts between 

lower-income and higher-income countries and differ
ences in substitution possibilities, meaning that a decline 
in price index in the SSP2+DIET scenario should not be 
interpreted as universally beneficial for societies as a whole, 
as large-scale behavioural change could drive the change in 
commodity prices due to changes in household demand.

The price of legumes, nuts, and seeds and fruits and 
vegetables rises more steeply in lower-income countries, 
indicating a risk of deepening disparities in the cheapest 
items in food groups central to the 2025 EAT–Lancet 
Commission diet. By contrast, the prices of staple and 
energy-dense items (eg, cereals, oils, fats, and sugars, and 
roots, tubers, and bananas [including plantains]) decline or 
remain more stable by 2050 compared with 2020, often with 
larger benefits for lower-income countries. These opposite 
shifts in prices under the SSP2+DIET scenario might not 
compensate for rising prices of key food groups for which 
higher consumption is encouraged in the 2025 EAT–Lancet 
Commission diet (SSP2+DIET).

The decrease in food prices of the cheapest two animal- 
sourced food commodities under the SSP2+DIET scen
ario calls for careful consideration of the socioeconomic 
impacts of promoting sustainable diets, especially for 
countries that rely on animal-sourced foods as readily 
available and culturally accepted protein sources. On the 
one hand, lower animal-sourced food prices could make 
these commodities more affordable for consumers in 
lower-income countries, potentially improving access to 
crucial protein sources and enhancing food security from a 
consumer perspective. On the other hand, from a producer 
perspective, reduced animal-sourced food prices might 
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Figure 4: Share of income spent on food 
(A) Share of income spent on food across scenarios between 2020 and 2050 in the SSP1, SSP2, SSP2+DIET, and SSP3 scenarios. Triangles inside each distribution show median values. Each dot represents a 
single country. Labelled text denotes median values. All values are percentages. (B) Changes in the share of income spent on food globally in the SSP1, SSP2+DIET, and SSP3 scenarios compared with the 
SSP2 scenario in 2050. SSP=Shared Socioeconomic Pathway.
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squeeze profit margins, leading to shrinking of the live
stock sector, which could result in adverse effects such as 
extensive and less resource use-efficient production, lost 
investments, and job losses within the livestock industry. 
However, these risks highlight the importance of policies 
that could support reskilling and ensure a just transition for 
individuals reliant on employment in the livestock sector. If 
adverse effects on livelihoods could be limited, the con
traction of the livestock sector could ultimately benefit 
global food security, public health, and the environment. 
Ensuring that sustainable dietary shifts do not dis
proportionately harm vulnerable populations within the 
livestock industry will be crucial for achieving equitable and 
resilient food systems.

Our research has some caveats, and the results presented 
here are conditional on the assumptions made in our 
modelling activity. First, we classify countries as higher 
income or lower income solely based on their current GDP 
per capita. This classification does not account for potential 
transitions of lower-income countries to higher-income 
categories in the future, which could lead to an overesti
mation of price impacts. Additionally, we implement 
the SSP2+DIET scenario with forced adoption of the 
2025 EAT–Lancet Commission diet, which might not be 
the case in the real world. These dietary changes would be 
difficult to achieve without any form of intervention and 
these transitions would likely require substantial global and 
local efforts, including education and marketing cam
paigns, subsidies to encourage the production of under
produced legumes, fruits, and vegetables, or taxes on 
overconsumed animal-sourced foods, sugars, and fats. 
Each of these interventions would incur costs and affect the 
dynamics of dietary changes, potentially altering the price 
and demand outcomes presented in this study. Addition
ally, the results presented here are interpreted in the context 
of changes in consumption for an average consumer. Food 
consumption and nutrient (bio)availability are not point 
estimates for a single country but are rather a distribution 
across consumers within a country. As such, a single-point 
estimate for indicators presented here might underesti
mate or overestimate the magnitude of results for sizeable 
portions of the population distribution. Food price fluctu
ations in the real world are affected not only by dietary and 
socioeconomic shifts but also by trade policies, supply 
chain disruptions, climate variability, and input costs. 
Trade barriers, extreme weather events, geopolitical dis
ruptions, and rising input prices (fertilisers, labour, energy, 
etc) can amplify price variations.38–40 Future work should 
more explicitly incorporate these drivers to improve realism 
and policy relevance of the scenarios presented here.

The policy implications of this research are that global 
dietary transitions must be approached with a focus on 
equity. Policy makers could consider targeted subsidies for 
essential food groups in low-income countries, support 
sustainable agricultural practices, and implement trade, 
infrastructure, and logistics reforms that lower food 
costs, particularly for nuts, legumes, seeds, vegetables, 

and fruits.41 To further dampen the price effects of 
2025 EAT–Lancet Commission-aligned diets, especially on 
fruits and vegetables and legumes, nuts, and seeds, policy 
makers could implement targeted consumer subsidies 
(eg, food vouchers or income-tiered pricing) and expand 
food support programmes for commodities in these food 
groups. Fiscal policies, such as reduced value added tax 
(or equivalent thereof) or restructured agricultural subsid
ies, can help shift both production and consumption 
towards more fruits and vegetables and legumes, nuts, and 
seeds, as needed for the 2025 EAT–Lancet Commission 
diet. Additionally, public awareness campaigns and gov
ernment procurement of fruits and vegetables and 
legumes, nuts, and seeds for public distribution could help 
fulfil higher demand in LMICs and shield consumers from 
price shocks.

In the context of these policy implications, an important 
consideration is that many commodities that are recom
mended to be eaten in high quantities are highly perishable, 
possibly requiring shorter supply chains to minimise losses 
and ensure accessibility. Policy makers could also explore 
development of more integrated regional markets to 
improve the efficiency of food distribution. Investments in 
improved distribution networks and storage technologies, 
such as cold chain systems, especially in LMICs, could 
facilitate increased regional and international trade, 
reducing waste and stabilising prices. Addressing these 
structural challenges would support equitable access to 
nutritious foods as global diets transition.

Although this study contributes to a growing body of work 
exploring the outcomes of global food system trans
formations, future research could also benefit by shifting 
from examining the consequences of diet changes to 
addressing the practical pathways of achieving such 
change. Understanding implementation, feasibility, and 
the regional political economy is essential to a food system 
transition in line with the diets recommended by the 
2025 EAT–Lancet Commission. Such an approach would 
involve detailed work on policy design, institutional cap
acity, and the socioeconomic contexts that shape the uptake 
and impact of dietary shifts and trade reforms across 
regions.

In conclusion, the results presented here are part of a 
broader modelling effort aimed at examining food system 
transformations through multiple economic models.5

Future research should continue to explore the uncertainty 
across models, particularly with respect to how food 
demand is specified and responds to income and price 
changes. Insights from this comparative modelling exer
cise should guide development of refined demand systems 
and improve the robustness of future scenario analyses.
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