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Integrating environmental impacts into dietary assessment is crucial to promote 
healthy diets from sustainable food systems. Nonetheless, the environmental 
impacts of individual dietary intake are rarely reported. This paper describes how 
environmental impacts are integrated into dietary data through the FAO/WHO 
Global Individual Food Consumption Data Tool (FAO/WHO GIFT). The environmental 
infographics available on FAO/WHO GIFT offer a user-friendly interface to understand 
the average footprint of diets, identifying contributing food groups, and exploring 
variations in environmental impacts. The infographics present estimates for three 
environmental indicators - greenhouse gas emissions, water use, and land use of 
dietary intake, allowing users to assess the environmental implications of different 
diets. Tools to monitor and assess dietary environmental impact, such as those 
offered by FAO/WHO GIFT, are essential for informing transformation towards 
healthy diets from sustainable food systems.
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1 Introduction

Suboptimal diets are a leading cause of avoidable ill-health and premature death (Afshin 
et al., 2019). In addition, the way foods that compose diets are produced, processed, distributed, 
and consumed is a major cause of climate change, environmental degradation, and depletion 
of natural resources (Poore and Nemecek, 2018). The interaction between food and the natural 
environment is two-fold, with food systems contributing to climate change and environmental 
degradation and, at the same time, being vulnerable to those changes (Fanzo et al., 2021). 
Given this complex relationship, multiple actions should be taken simultaneously at different 
stages throughout food systems to enhance their contribution to human and planetary health 
and mitigate deleterious outcomes.
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The recognition that food and climate are interconnected resulted 
in a steep rise in food systems environmental impact assessments. 
Environmental impacts are often assessed at product-level, usually 
focusing on specific agricultural commodities, or at the country-level, 
focusing on impacts related to domestic production (Deconinck et al., 
2023). However, there is a lack of information about the environmental 
impact of diets based on individual-level quantitative dietary intake 
data. This information is important because consumers have a 
powerful lever for change according to their dietary patterns. Even if 
the improvements in food production methods help to reduce the 
environmental impacts per unit of food, the increasing demand for 
high-impact food items may outweigh the benefits of improved 
production methods (Poore and Nemecek, 2018).

Ensuring healthy diets while respecting planetary boundaries is 
essential to achieve the Sustainable Development Goals and other 
global commitments to mitigate climate change. Data on food 
consumption, nutrient intakes and environmental impacts are 
fundamental to describe, monitor, track and evaluate progress 
towards healthy diets from sustainable food systems. Whereas 
several databases provide access to information on individual food 
consumption (FAO and WHO, n.d.; Karageorgou et al., 2024; EFSA, 
2011), and many initiatives report the environmental impacts of 
food production (Fanzo et al., 2020; FAOSTAT, n.d.), the 
environmental impacts of individual dietary intake are rarely 
reported. The integration of environmental impacts into dietary 
assessment is crucial to drive food system transformation.

The FAO/WHO Global Individual Food Consumption Data Tool 
(FAO/WHO GIFT) is a global database containing individual-level 
quantitative dietary intake data from multiple countries, made freely 
accessible online through an interactive website (Leclercq et al., 2019). 
Recently, FAO/WHO GIFT was enhanced to include new statistics 
and infographics on the environmental impacts of diets. The objective 
of this paper is to introduce the environmental infographics available 
on FAO/WHO GIFT and explain the methods and rationale for their 
development. By presenting information on the estimated 
environmental impacts of individual dietary intake, FAO/WHO GIFT 
offers evidence to support informed decisions on actions, 
interventions, and policies for healthy diets from sustainable 
food systems.

The FAO/WHO GIFT platform was designed to support better 
access, utilisation and visualisation of data on what people eat and 
drink, in particular in Low- and Middle-Income Countries (LMICs) 
(Leclercq et al., 2019; Balcerzak et al., 2022). The platform includes 
individual-level quantitative dietary intake data collected through 
24-h dietary recalls or records, which provide information on the 
amount of all foods and beverages consumed at the individual level 
within the surveyed population. This type of data is key to 
understanding the distribution of food consumption and nutrient 
intake within the population and can be used by a wide range of 
stakeholders (Baranowsky, 2013).

As an open access tool, FAO/WHO GIFT promotes free access to 
dietary datasets, which can be easily downloaded following a 
standardised data structure and codebook (FAO, n.d.-a). In addition, 
the platform provides data visualisations tailored to users from 
different fields, presenting statistics related to food consumption, 
nutrient intakes, dietary diversity, food safety, and environmental 
impacts. At the time of writing, 66 datasets from 37 countries are 
available in FAO/WHO GIFT for download and visualisation. A list 

of available datasets and their main characteristics is provided in 
Supplementary material S1.

FAO/WHO GIFT statistics can be visualised through interactive 
infographics developed according to User Experience/User Interface 
principles, with the aim of presenting results in an easy-to-understand 
format for users who are not necessarily experts in nutrition or 
statistics. Considering that all statistics are based on individual-level 
data, users are offered a high flexibility to apply filters by sex, age, and 
special condition (i.e., pregnancy), as well as type of area (rural/urban) 
and region. This allows users to quickly calculate and visualise results 
without the need for complex analysis, promoting the sharing of 
evidence in an accessible manner.

2 Methods

2.1 Matching dietary and environmental 
data

A major challenge in analysing dietary data from different 
countries and contexts relates to the harmonisation of the 
description of food items. For this reason, foods reported in all 
dietary datasets available on FAO/WHO GIFT are harmonised with 
the FoodEx2 system (EFSA, n.d.). FoodEx2 is a comprehensive and 
flexible food classification and description system developed by the 
European Food Safety Authority (EFSA). FoodEx2 allows for a 
harmonised food description across different datasets and types of 
data, such as food consumption, food chemical occurrence, food 
environmental impacts.

The statistics and infographics on the environmental impacts of 
diets were developed by matching two different types of data 
(Figure 1): (a) Individual-level quantitative dietary intake data 
available on FAO/WHO GIFT, containing information on foods 
consumed and their quantities by survey participants, nutrient intakes 
and FoodEx2 food descriptors; (b) Food environmental impact data 
from a global database matched to FoodEx2, allowing for a rapid 
matching to the dietary datasets. Foods are then grouped following 
the standardised FAO/WHO GIFT food groups.

2.2 Environmental impact data

To integrate environmental impact and dietary assessment, a tool 
was developed matching environmental impact values to FoodEx2, 
herein called Interoperable Dietary and Environmental Assessment 
dataset (IDEA), which provides environmental impact values for 
4,089 FoodEx2 codes. IDEA is described in detail elsewhere (Tereza 
da Silva et al., 2025). Briefly, environmental impact data from the 43 
agricultural food commodities from a systematic review providing 
multiple environmental impacts of foods from ∼38,000 farms in 119 
countries, including LMICs (Poore and Nemecek, 2018) were 
manually matched to all the FoodEx2 codes from the Exposure 
hierarchy, using the closest food type. When no environmental values 
existed for a food type, proxy values from a similar food item were 
used. For example, beans and lentils received values from “other 
pulses.” If the FoodEx2 code referred to a complex product (i.e., mixed 
dishes and recipes containing more than one ingredient), the matching 
was made considering the largest recipe ingredient (by raw weight) by 
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consulting common recipes. Adjustments were made to the 
environmental impact values of recipes to mitigate the risk of over- 
or underestimation.

To calculate the statistics, an automatic matching was performed 
between IDEA and dietary data available on FAO/WHO GIFT using 
FoodEx2 codes. This way, greenhouse gas emissions, water use, and 
land use values were assigned consistently to each food reported as 
consumed in all dietary datasets. Each FoodEx2 code was then 
associated to a food group and food subgroup, which are used by the 
FAO/WHO GIFT platform to calculate the infographics using 
standardised queries for all datasets and countries.

2.3 Food groups

FoodEx2 codes are grouped into food subgroups and groups 
allowing users to formulate relevant conclusions from the infographics 
and results presented in the FAO/WHO GIFT platform. The food 
groups presented in the environmental infographics are the same as 
the FAO/WHO GIFT nutrition-sensitive food groups (FAO, n.d.-b), 
whereas the food subgroups have some differences. In particular, the 
environment-sensitive break down at subgroup level separates animal-
source from plant-source items to the extent possible, and presents the 
estimated environmental impacts from different types of meat (e.g., 

bovine, poultry, ovine), fruits (e.g., citrus fruits, berries, and small 
fruits), vegetables (e.g., tomatoes, brassicas), etc. As much as possible, 
FoodEx2 codes are grouped based on the environmental impacts 
assigned to them. The complete list of the grouping used contains 19 
main food groups and 97 food subgroups and is available in 
Supplementary material S2.

3 Results

3.1 Environmental statistics and 
infographics

Statistics on the environmental impacts of dietary intake are 
presented in FAO/WHO GIFT for three environmental impact 
indicators: greenhouse gas emissions, water use and land use. These 
measures represent three key impacts of human activities on the 
planet. Greenhouse gas emissions measures global warming potential 
and is expressed in mass of carbon dioxide equivalent (kg CO2 eq.). 
Water use estimates the use of a valuable water resource and is 
expressed in volume (litres). Land use estimates the areas occupied by 
food production and is expressed in units of area [square meters (m2)].

The two sets of environmental statistics and infographics 
presented in FAO/WHO GIFT are described below.

FIGURE 1

Matching steps used to generate the statistics and infographics on the environmental impacts of diets for FAO/WHO GIFT. FAO/WHO GIFT: Global 
Individual Food Consumption Data Tool.
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3.1.1 Estimated impact by food groups
The first set of environmental infographics presents the estimated 

average greenhouse gas emissions (kg CO2 eq.), water use (litres) and 
land use (m2) of the entire diet of the selected population, and of 
different food groups, subgroups, and food items, per capita per day. 
This infographic shows the overall environmental impacts of the diet. 
It also offers an understanding of how the composition of the diet may 
influence its environmental impact by showing the contribution of 
different foods to the total impact.

The first results are by default calculated for the total sample of the 
selected dataset. The number of subjects selected by the user and their 
age range are presented on top of the infographics, alongside other key 
information about the sample (distinct population groups included, 
regions and type of area). Notably, the population for which the results 
can be calculated is limited to the population/area covered in a given 
survey, and special attention should be paid to the sampling design 
and the representativeness of the dataset when interpreting the results. 
Survey details are available for each dataset and contain detailed 
information on sampling, geographical coverage and other key aspects 
of the survey that should be taken into consideration when 
interpreting the results.

Figure 2A provides an example from the Mexican National Health 
and Nutrition Survey 2012. The chart in the centre displays the average 
values of the selected environmental indicator (per capita per day) for 
the entire diet. Each slice of the chart represents a food group, 
according to the legend beside the chart. A tooltip is visible when 
rolling the mouse over each slice (Figure 2B) and shows the average 
impact values of the selected group in relation to the average 
consumption. A similar chart is displayed by clicking on the food 
group slice, presenting the average impact values for the food group 
and slices for the food subgroups. The same can be done by clicking 
on the subgroup slice, leading to a chart displaying the average impact 
values per food item (Figure 2C).

All results are presented in three graphs. The main graph shows 
results calculated using the global average environmental impact of 
each food. By clicking on the button “See hypothetical environmental 
impact scenarios according to food production practices,” two additional 
graphs are displayed (Figure 3). These graphs present hypothetical 
scenarios showing the environmental impact of the same diet if all 
foods had lower environmental impacts (low-impact scenario), or 
higher environmental impacts (high-impact scenario). These 
hypothetical scenarios reflect the variation in environmental impact 
values and provide an understanding of the uncertainty around 
estimates using the global means (main graph).

The results for the first set of infographics are calculated by 
multiplying the quantities of foods consumed by the environmental 
impacts of that given food. After calculating the environmental impact 
per food consumed, the impacts of the entire diet and by food groups 
and subgroups are calculated by summing up all foods consumed by 
an individual per day. If an individual has multiple 24-h dietary 
recalls/records, an average of food consumption across the reported 
days is computed. The infographics are calculated separately for the 
three different environmental impact levels for each food (low, average 
and high impact). The low-impact scenario is calculated using the 
10th percentile of the environmental impact of each food, whereas the 
high-impact scenario is calculated using the 90th percentile of the 
environmental impact of each food, both based on a previous study 
(Poore and Nemecek, 2018).

3.1.2 Estimated impact per nutritional functional 
units

In terms of data presentation, environmental impacts of diets are 
usually reported per weight or volume (kg or litres) (FAOSTAT, n.d.) of 
food or beverage consumed. While this approach is simple and easy to 
understand, it does not express food functionality (McLaren et al., 2021), 
i.e., to nourish by providing dietary energy and nutrients to the body. 
Functional units that take into consideration the nutritional function of 
foods are key to describe environmental impacts in the context of 
healthy diets from sustainable food systems (McLaren et al., 2021).

The second set of environmental infographics presents the 
estimated average greenhouse gas emissions (kg CO2 eq.), water use 
(litres) and land use (m2) per 1,000 kilocalories (kcal), 10 grams (g) of 
protein and 100 milligrams (mg) of calcium reported as consumed, 
per capita per day (Figure 4). In this indicator, the results are presented 
for the entire diet only. No values per food group, subgroup or item 
are displayed. The greenhouse gas emissions, water use, and land use 
values are presented side by side. Similarly to the previous infographic, 
the low- and high-impact scenarios are displayed by clicking the “See 
hypothetical environmental impact scenarios according to food 
production practices” button (Figure 4).

The calculations for the second set of infographics are consistent 
with those used to calculate the results for the “Estimated impact by food 
groups” infographics, with a few additional steps. Once the 
environmental impacts of the entire diet per capita per day are 
calculated, the same procedure is applied to calculate the daily per capita 
energy intake, protein intake or calcium intake. Finally, the population 
daily average environmental impacts of diets per 1,000 kcal, 10 g 
protein, or 100 mg of calcium are calculated. Also in this case, the results 
for the three levels of environmental impact are calculated separately.

Dietary energy, protein and calcium were selected based on 
their importance in providing insights into food security and 
different forms of malnutrition and considering data availability. It 
is important to highlight that the functional units used should not 
be interpreted as a means of indicating nutrient adequacy/
inadequacy and are not intended to reflect dietary energy and 
nutrient requirements. The infographics in FAO/WHO GIFT aimed 
at providing useful information for the assessment of nutrient 
adequacy are within the “Nutrition” and “Advanced Analysis” 
sub-sections (FAO, n.d.-c). The purpose of the functional units in 
the environmental infographics is to normalise the results – for 
example, for every X kcal, the diet has a certain environmental 
impact. With this purpose, the values selected for the functional 
units were intentionally different from dietary energy or nutrient 
intake recommendations to avoid confusion.

4 Discussion

In this paper, we described the statistics and infographics on the 
environmental impacts of diets based on individual-level quantitative 
dietary intake data available on the FAO/WHO GIFT platform. These 
infographics are easy to interpret, enabling their usage by users that are 
not necessarily experts, in particular policymakers and governmental 
institutions. They allow users to understand the average footprint of 
diets, and which food groups contribute most to the footprints. They 
also allow users to understand the environmental impact of diets per 
1,000 kcal, 10 grams of protein and 100 mg of calcium.
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Tools in dietary impact assessment are necessary to inform food 
system transformation. By depicting the closest possible information 
of actual food consumption, FAO/WHO GIFT provides insight into 
dietary patterns, and how these patterns can be shaped to minimise 
environmental impacts. The environmental infographics consider 
global average values for the environmental impacts of foods (Poore 
and Nemecek, 2018) which serve as useful estimates in the absence of 

regional, national, or subnational values, a common scenario in many 
LMICs. In this context, FAO/WHO GIFT provides standardised 
analysis on the environmental impacts of diets for different datasets 
and countries, considering harmonised environmental impact values, 
food groups and nutritional functional units, in a rapid, effortless 
manner. This level of standardisation and harmonisation is possible 
due to the use of a common food classification and description system 

FIGURE 2

(A) Snapshot of the FAO/WHO GIFT infographics presenting the estimated greenhouse gas emissions, water use and land use of the entire diet of the 
selected population, and of different food groups, subgroups, and food items, per capita per day. The example presented is for greenhouse gas 
emissions estimates (kg CO2 eq.). (B) The average impact values of the selected food group in relation to the average consumption is shown by rolling 
the mouse over the chart slice. (C) The graphs present the average impact values by food group, subgroup and item. The example presented is for 
greenhouse gas emissions estimates of the food items within the food subgroup “Milk: fresh and processed” and food group “Milk and milk products.” 
All figures present estimates for the entire sample of the Mexican National Health and Nutrition Survey 2012.
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(FoodEx2) (EFSA, n.d.) for all dietary datasets shared in FAO/WHO 
GIFT and for the environmental impact values used (Tereza da Silva 
et al., 2025). This makes FAO/WHO GIFT the first open access global 
tool to provide standardised estimates on the environmental impacts 
of diets based on individual dietary data for multiple datasets. In 
addition, FAO/WHO GIFT provides access to harmonised microdata 
from dietary surveys, allowing users to perform their own analysis on 
the environmental impact of diets. These innovations offered by FAO/
WHO GIFT do not only advance the understanding of dietary impacts 
on the environment, but also pave the way for informed interventions 
to promote healthy diets from sustainable food systems worldwide.

Potential caveats should be noted. Even if global environmental 
impact values are useful in the absence of context-specific values, a more 
accurate depiction of actual environmental impacts requires context, 
regional or national-specific data. In addition, the limited availability of 
environmental impact data at food item level and the consequent need 
to rely on data for broader food categories also constitutes a challenge. 
Addressing these gaps requires further efforts to gather and analyse data 
tailored to specific geographic contexts and production systems, 
enhancing our understanding of the nuanced environmental footprints 
associated with different regions and specific food items. These points 
are crucial for informing evidence-based policies and should be a 

priority for future research. The availability of up-to-date dietary intake 
data also represents a challenge. Time-relevant dietary data are essential 
to accurately capture current food consumption practices and to inform 
effective, evidence-based nutrition policies (FAO and Intake, 2022; de 
Quadros et al., 2022). Nevertheless, available dietary intake data for 
many countries, in particular LMICs, were collected more than a decade 
ago. Consequently, they may not fully reflect current consumption 
patterns, potentially limiting the generalisability of some results. In 
addition, the environmental impacts of diets displayed on FAO/WHO 
GIFT also require careful interpretation according to the characteristics 
of the dietary survey for which the impacts were calculated. For 
instance, some dietary surveys are at the subnational level or include 
only specific population groups (e.g., women or children) and thus are 
not always representative of the country population. Other factors that 
affect dietary patterns also vary between surveys, such as season 
coverage, period of data collection and type of area. For these reasons, 
results should be interpreted taking into account the specific 
characteristics of each survey, summarised in Supplementary material S1 
and described in the platform’s Survey details, and with complementary 
sources of evidence where available. Notwithstanding these limitations, 
the dietary intake datasets included in FAO/WHO GIFT remain among 
the most valuable sources of information currently available for these 

FIGURE 3

Snapshot of the hypothetical scenarios showing the environmental impact of the same diet if all foods had lower environmental impacts (low-impact 
scenario), or higher environmental impacts (high-impact scenario). The figure presents estimates for the entire sample of the Mexican National Health 
and Nutrition Survey 2012.
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countries, helping to characterise overall consumption patterns across 
diverse contexts.

The complex relationship between diets and environmental 
sustainability underscores the need for innovative approaches to assess 
and address their impacts. While reporting environmental impacts at 
the product or country level is common, the integration of 
environmental impact data to dietary assessments using individual-
level quantitative dietary intake data remains underexplored. 
Recognising the potential of diets to drive food system transformation, 
efforts to provide detailed dietary and environmental impact data are 
crucial. FAO/WHO GIFT emerges as a valuable resource, offering 
comprehensive insights into food consumption patterns and their 
environmental implications, and provides a framework and approach 
that can be easily implemented at a larger scale as more data become 
available. Moving forward, continued collaboration and refinement of 
tools like FAO/WHO GIFT may contribute to advance efforts towards 
healthy diets for the people and the planet.
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