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1. Introduction 
Meal kits, as provided by HelloFresh, represent a novel approach to preparing a meal at home that 
increases convenience at a competitive price for many consumers. The approach has grown rapidly 
over the last decade as a result. Other established approaches for provisioning a meal at home 
include consumers planning and purchasing ingredients at supermarkets directly or ordering food 
(as a prepared meal) from restaurants for home delivery.  

In 2021, HelloFresh, a leading global company in the meal kit segment, sought to understand the 
environmental impacts of their operations vs. two other typical meal provisioning systems – 
restaurant delivery (RD) and supermarket purchases (SM) – and commissioned Quantis to perform 
a comparative Life Cycle Assessment (LCA) of meal kits using HelloFresh (HF) recipes from three 
different protein categories: beef, chicken, and vegetarian.   

As HelloFresh’s meals are often prepared for dinner, this study defines the main functional unit as 
one serving of the same meal recipe.  The functional unit for the three protein categories was 
evaluated in four regional markets: the United States of America (US), Australia (AU), Germany & 
Austria (DE&A), and Benelux (BNL – Belgium, the Netherlands, Luxembourg). These regional 
markets were selected as they represent 80% of HelloFresh’s total annual sales. As meal recipes 
are different for each region due to cultural preferences and ingredients available, environmental 
impacts of meal categories are not intended to be compared across regional markets.  

This technical document summarizes the study’s goals, method, functional unit, data sources, 
activities considered and environmental impact indicator results. It is intended to provide the 
results of the study in a clear and useful manner to inform HelloFresh’s communication of 
environmental performance to internal and external audiences, including partners, suppliers, 
customers, and the broader public.  

2. Life cycle assessment 
Life cycle assessment (LCA) is a leading methodology for assessing environmental performance, 
defined by the International Organization for Standardization (ISO). It evaluates the environmental 
impacts of products and services throughout their life cycle, beginning with raw material extraction 
and including all aspects of transportation, manufacturing, use and end-of life treatment.  

It is important to note that LCA does not quantify exact impacts of a product or service as challenges 
may exist with data availability and modeling. However, it allows us to estimate and understand 
potential environmental impacts a system might cause over its typical life cycle, by quantifying 
(within the current scientific limitations) likely emissions produced, and resources consumed.  

LCA is generally used to compare different systems performing the same function and to identify 
relative differences in environmental impacts. An LCA can also identify opportunities to improve 
the environmental performance of products and processes, inform decision-making, and support 
marketing, communication, and educational efforts. 
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3. Goals + scope of the study 

3.1 Goals 

The objective of this LCA study was to evaluate the environmental impacts of meals provided by 
HelloFresh, home-delivered meals prepared by restaurants and with meals for which the 
ingredients are purchased at the bricks-and-mortar supermarket.   

This LCA study is an ISO 14040/14044 cradle-to-grave analysis of meal kits from three different 
protein categories (beef, chicken, and vegetarian recipes) in four regional markets: Australia (AU); 
Belgium, Netherlands, and Luxembourg (BNL); Germany and Austria (DE&AT); United States of 
America (US).  

The goals of the study are fourfold:  

1) To evaluate the environmental impact across the life cycle of the different provisioning 
systems, with a special focus on the significant effect of food loss and waste in the 
distribution and preparation stages.   

2) To explore scenarios, uncertainties and methodological choices that might influence results 
and conclusions.  

3) To identify environmental hotspots of meal kits at HelloFresh and potential process 
improvement opportunities to reduce its environmental impact.   

4) To provide data for communication and claims of sustainability information on HelloFresh 
meal kits to a wide range of audiences.  

3.2 Scope 

The scope of the study includes the entire lifecycle, beginning with the production of meal 
ingredients and packaging materials down to the waste treatment of the meals. The meal kits are 
based on HelloFresh recipes (and respective data) from each regional market; therefore, the 
HelloFresh system serves as the baseline for the comparison.   

3.2.1 Functional unit 

The functional unit is a reference unit for which all results are calculated and presented, allowing 
for comparison of meal provisioning systems that may substitute one another.  For this comparison, 
a functional unit is to prepare 1 serving of the same meal recipe for at home consumption. This 
comparative analysis was performed for each recipe in each region.  

In this study, the composition of a meal has been defined by specific HelloFresh recipes. As there 
are a myriad of recipes available to customers, meal recipes by HelloFresh were selected that are 
both top-selling and representative of sales, and which can be reproduced by the other provisioning 
systems.  

It is acknowledged that actual sizes of a meal serving (based on weight) may significantly vary when 
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using HelloFresh, ordering restaurant delivery, or preparing home-made meals using ingredients 
bought at the supermarket. As a robust data set for comparative portion size was not available at 
the time of this study, it has been assumed that the meal serving sizes are equal across the 
provisioning systems within a selected regional market. To address this limitation, potential 
differences in portion sizes were evaluated as a scenario for sensitivity analysis. 

3.2.2 System boundaries 

To better understand the differences in the meal provisioning systems, Figure 1 shows the system 
boundaries of each operating model. Note that in contrast to HelloFresh, both supermarkets and 
restaurants have an additional step (regional warehouse for supermarkets, cash-and-carry for 
restaurants) in their provisioning systems. For the purposes of this study, the supermarket 
boundary includes only the physical (bricks-and-mortar) presence and not the online grocery store 
system.  See Annex A for a glossary and Annex B for full description of each provisioning system.  

Figure 1: System description of meals prepared using HelloFresh meal kits, restaurant deliveries and supermarkets 

 
 
Distinguishing Factor Between Provisioning Systems – Food Loss and Waste:  

Differences between the provisioning systems arise from food loss and food waste related to each 
system, as it is assumed the ingredients are procured from the same background supply chain for 
all provisioning systems. Additionally, the rates for both differ across regional markets and 
ingredients and are used to calculate the amount of food that needs to be produced to obtain the 
same portion size on the plate when food loss and waste is higher.   

Food losses occur at every life cycle stage such as during food transport and distribution. Food 
waste, the most significant contributor to environmental impact, is generated by the consumer, in 
part because the typical consumer purchases more food at a supermarket than they usually eat1. 
In contrast, we assume pre-portioned (HelloFresh meals) or prepared meals (restaurant delivery 
products) do not lead to a surplus of ingredients in the households of consumers.  

 
1 Speck M., Buchhorn F., Caplan A., Nikravech M., Schuster S., Bickel M., Keskin E., Suski P. (2020) HelloFresh Global Food Waste 

Study. Wuppertal Institut für Klima, Umwelt, Energie GmbH. Wuppertal, Germany. 
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Note: In this study, the impact of producing food that is lost and wasted is reflected in the 
“ingredient” stage, while the impact of treating food loss and food waste is reflected in the “food 
waste treatment” stage.   

3.2.3 Method 

The life cycle assessment (LCA) method used in this study is a global ISO standard to evaluate 
relative potential environmental and human health impacts of products and services throughout 
their life cycle. As a cradle-to-grave assessment of meal provisioning and preparation, it looks at:  

▪ the extraction and processing of energy and material resources   

▪ the emissions to air, water, and soil  

▪ transportation of materials and products (including packaging)   

▪ the end of life of the waste generated throughout the life cycle   

Packaging waste is assumed to occur both at the consumer preparation stage due to pre-packed 
goods, as well as at the distribution stage due to packaging being discarded.  

While there are differences by provisioning system, the processes have been categorized into the 
following life cycle stages for comparison:  

LIFE CYLCE STAGE  EVALUATED PROCESSES  

Ingredients - Agricultural production and food processing plus production of lost and wasted food 

Distribution - All transportation steps from agricultural production and food processing to consumer for 
each provisioning system (including shopping of ingredients by consumer at supermarket)  

- Operations and storage at distribution centers, wholesalers, cash-and-carry, regional 
distribution centers, restaurants, and supermarkets 

Packaging - Packaging of ingredients   
- Repack in cash and carry, regional warehouse, supermarket   
- Packaging of meal kit and meal boxes   
- Packaging for delivery by restaurant   
- Packaging for grocery shopping   
- Treatment of all packaging waste (recycling, incineration, landfill) 

Preparation  

(Consumer use phase) 

- Restaurant preparation and delivery of meal to consumers  
- At-home preparation of meal by consumers (only related to the HelloFresh and 

supermarket provisioning systems)  

Food Waste 
Treatment 

- Impact of treatment of all food loss and food waste through incineration, composting, 
anaerobic digestion, wastewater treatment  

 

Meal Recipes 

In selecting the recipes as basis for comparison of the systems, the following criteria were applied:  

§ Meals (by protein category) representing highest overall sales volume for HelloFresh  
§ Recipes would be normally prepared at home or ordered without using HelloFresh 
§ All ingredients are readily available, e.g., not HelloFresh proprietary ingredients 
§ Ability to compare meals across all regions, considering similar but not identical recipes  
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The comparable meals selected for each of regional markets and protein category included:   

§ Burger (beef recipe)  
§ Chicken breast with starch and vegetables (chicken recipe)  
§ Pasta and vegetables (vegetarian recipe)  

See Annex C to view the recipes and their respective list of ingredients per regional market and 
recipe category.  

As a meal box contains a variable number of meal kits depending on customer orders, it was 
necessary to estimate an average weight of an individual meal with average packaging using 
yearly data on the number of boxes and meals sold. To calculate an average baseline for each 
recipe, the weight of ingredients, packaging of ingredients and packaging of meal boxes 
provided for each meal kit size per regional market, were multiplied times the number of sold 
meal kits per meal kit size and divided by total of all sold meal kits. 

Packaging  

Packaging is used for the protection, quality and/or food safety, transportation, and handling of the 
food and differs by consumer habits, region, amount of ingredients and packaging material used. 
This study looks at the burdens of packaging production and disposal. 

The packaging for handling at the wholesaler, distribution centers, regional warehouse and cash-
and-carry was assumed to be the same across all provisioning systems as robust data on the 
differences was not available.  

Packaging of the ingredients sent by HelloFresh was determined based on the packaging of single 
ingredients for one recipe and scaled down to one meal. It is therefore specific for each meal. In 
contrast, the packaging for the delivery (packaging of meal box and meal kits) to the consumer was 
based on the total packaging materials used in 2020 divided by the number of total meals sold by 
HelloFresh in 2020 for each market and is the same for every meal within a specific regional market, 
independent from the ingredients.   

It must be noted that the average packaging is different for the other provisioning systems, and the 
impact of transportation of packaging materials from the supplier to the different facilities is also 
considered in the study.  

Transport 

Transportation methods had to be considered individually by provisioning system, distribution 
stage and region due to variations in emissions standards, distances and size/mode of 
transportation which include air, ship, lorry (ambient, refrigerated, or frozen), vans (fossil-fuel or 
electric powered) – and for the last mile to and by the consumer, transport via vans, cars, public 
transport, scooters, bicycle or on foot2. 

Waste 

This study considers waste and losses at each stage of the supply chain of the three meal types: 
during the agriculture and food processing stage, at the distribution center, cash-and-carry, 
regional warehouses, restaurant, supermarket, and at the consumer level. Main waste flows include 

 
2 Various regional statistics and publications informed the transportation and waste related assumptions. 
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food losses in the production and distribution stages, food waste from prepared meals or unused 
ingredients, and packaging materials. There are differences on the amounts of waste as well, 
according to the type of ingredient and its durability across the different life cycle stages.   

Food waste rates are applied not only to assess the impact of these streams, but also to determine 
the total amount of produced food required to supply the specific portion size of the meal to the 
consumer. The volumes of waste generated at each stage are dependent on the provisioning 
system. This means, the consumer’s in-home food waste rates are assumed to be the same 
between HelloFresh and restaurant delivery systems but different if the food is purchased at the 
physical supermarket. Finally, waste treatment options considered were anaerobic digestion, 
composting, landfill, and incineration with energy recovery.  

Exclusions  

The study does not include processes with less than 1% environmental impact on the total system, 
those relating to labor, commuting of workers and administrative work or where there is a lack of 
reliable data.  

3.2.4 Critical review 

The LCA study follows the International Organization for Standardization (ISO) 14040 and 14044 
standards (ISO 2006a; ISO 2006b) for public disclosure of comparative assertions, and is in the 
process of being peer reviewed by three independent experts: Martin Heller from AgResilience 
Consulting, Charlotte de La Baume from Beelong Sàrl, and Mike Barry from Mike Barry Eco Ltd.   

3.3 Environmental indicators considered 

Environmental indicators were assessed using two methods that quantify similar indicators:  

1) Life cycle impact assessment (LCIA) method CML 2 baseline 2000 (version 4.7)3 looked at 
climate change (Global Warming Potential 100a), abiotic depletion, ozone layer depletion, 
acidification, eutrophication, photochemical ozone creation, human toxicity, terrestrial 
ecotoxicity, freshwater and marine aquatic ecotoxicity. (See Annex D for descriptions). 

2) Product Environmental Footprint (PEF) method by the European Commission, covering 16 
indicators, was used for sensitivity analyses to test the variability of the initial results These 
include: climate change (total, biogenic, fossil, land use change), photochemical ozone 
formation, acidification, eutrophication (freshwater, marine and terrestrial), land use and 
water scarcity.  

 
3 (LCIA) method developed by the Center for Environmental Science (CML) of Leiden University in the Netherlands (Guinée et 
al. 2001) 
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3.4 Data collection + modeling  

3.4.1 Data quality   

The data quality is paramount to calculating dependable LCA results upon which statements and 
decisions for environmental impacts can be made. By evaluating the data reliability, completeness, 
temporal, geographical and technological correlation, the overall data quality of the study is 
considered good.   

3.4.2 Data collection   

Both primary and secondary data was used, and where data was not available, assumptions or 
equivalences based on expert judgment were made.   

HelloFresh primary data from 2020 was collected from each regional market on the ingredient 
amounts and origins of each recipe, packaging materials and weights of each packaging step, 
transportation distances and modes, and utilities of the warehouses. For restaurants and 
supermarkets, most recent data was used to represent 2020 and was sourced from a variety of 
secondary sources: statistical data, literature data and published studies. (See Annex G: References 
for listing of select key resources used in study). 

Important data sources on the amounts of waste generated at the consumer’s home are based on 
a variety of publications on food waste on national and regional scales. A summary list of the data 
sources specifically used for the average and per ingredient food loss and waste at each process 
step across the provisioning system is summarized in Annex E. 

The background data used for life cycle inventory data were the Ecoinvent database version 3.7 
(Weidema et al. 2013) and Quantis’ World Food LCA Database (Bengoa et al. 2020).  

All collected data from HelloFresh on amounts of ingredients and packaging materials as well as 
transportation has been scaled down to the functional unit using sales shares of the recipes and 
the total number of boxes and meals sold. 

3.4.3 Modeling & sensitivity analysis 

The LCA modeling tool SimaPro version 9.1.1.1 (developed by PRé Consultants) was used to 
calculate the environmental impacts of the different provisioning systems.   

Additionally, various scenarios were analyzed to evaluate potential effects on the overall 
environmental impacts.  Upon request of the panel reviewers, we are currently conducting an 
additional sensitivity analysis to address possible variations in the food waste rates which will not 
change the study outcomes.  

The most sensitive scenario for climate change and other impact categories is the variation in 
portion sizes. The effect of consumer behavior on the portion sizes per region and meal is not 
considered in the primary analysis. Portion sizes are known to differ between the provisioning 
systems, and therefore a sensitivity analysis was conducted to assess the influence of the 
assumption related to the portion size.  To analyze the impact of potential differences in portion 
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sizes, dinner and plate waste as well as leftovers were used to model a range of portion sizes. The 
data used for this analysis came from a study commissioned by HelloFresh4. In general, when 
considering a range of larger portion sizes based on the amount of dinner and plate wastes as well 
as leftovers generated from all systems, the study shows that the influence is lowest with the 
HelloFresh food provisioning system compared with that of the restaurant delivery and 
supermarket systems. An exception is in the German and Austrian regional market, where the 
portion sizes of the restaurant meals could be lower due to potentially reduced leftovers and plate 
wastes from meals provided by the restaurants (based on the Speck study). 

Other sensitivity analysis looked at local sourcing in the US to assess the influence of supermarket 
local sourcing and to demonstrate a possible alternative distribution process for HelloFresh that 
could reduce the environmental impact. Sensitivity analyses were also conducted to evaluate the 
changes in the footprint of a burger meal if sustainable beef5 is used or if different background data 
to produce mushrooms are used in the respective chicken and vegetarian meals. Finally, as online 
grocery shopping is increasing, another sensitivity analysis looked at the impacts of lower food loss 
rates associated with online grocery stores without a physical presence.   

Results show that by applying these measures (i.e., sourcing locally, procuring sustainable beef), 
the environmental impact of the HelloFresh recipe can be decreased. If other provisioning systems 
also employ these measures, the advantage gained by HelloFresh would decrease. To note, none 
of the assessed scenarios changes the conclusion of the study that the HelloFresh system has, in 
general, lower environmental impacts compared to the restaurant delivery and supermarket 
systems and in some cases the restaurant delivery system has equal or slightly lower impacts than 
HelloFresh.  

3.5 Study limitations + assumptions 

The following limitations should be considered along with the context described in earlier sections 
of this report when interpreting the information presented in this study:   

§ Study results reflect HelloFresh operations only and are not generalizable to other meal kit 
companies.   

§ HelloFresh develops its own recipes, which leads to a rather difficult definition of 
comparable meals across provisioning systems. Therefore, a recipe is assumed to be equal, 
independent from the system.   

§ The scope of the study does not include observations or measurements from test purchases 
and test orders from the restaurant.   

§ Consumer behavior highly influences choices made with regards to grocery shopping and 
delivery order. This study depicts the average operation of provisioning systems, therefore 
average data - such as food loss and food waste rates – were considered.  

§ It is assumed that the burdens of food production are equal for all provisioning systems, 
which may underestimate further differences at the food supply chain level.   

 
4 Speck M., Buchhorn F., Caplan A., Nikravech M., Schuster S., Bickel M., Keskin E., Suski P. (2020) HelloFresh Global Food 
Waste Study. Wuppertal Institut für Klima, Umwelt, Energie GmbH.  Wuppertal, Germany.  
5 Future scenario based on the commitment by the Global Roundtable for Sustainable Beef that targets 30% lower GWP impact 
per kg. Source: GRSBeef (2021) https://grsbeef.org/ 
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§ The study lacks collected information on portion sizes and packaging usage for the two 
comparable systems (restaurant delivery and supermarkets). Therefore, it is assumed that 
portions of the same meal have the same size and packaging material is based on statistical 
and literature data. 

3.6 Consistency check  

The consistency check assesses whether assumptions, methods, and data for each product system 
are consistent with each other as well as with the goal and scope of the study.  All assumptions, 
methods and data are consistent with each other and with the study’s goal and scope. Differences 
in background data quality were minimized by using LCI data exclusively from the World Food LCA 
Database and Ecoinvent databases. System boundaries, allocation rules, and impact assessment 
methods have been applied consistently throughout the study. 

4. Results + discussion 
Assuming that the source of ingredients and portion size of the meals are equal for all provisioning 
systems, this study has found that the HelloFresh system has in general a lower environmental 
burden as compared with the provision of the same meal by an average restaurant delivery and a 
supermarket, and in some cases the restaurant delivery system has equal or slightly lower impacts 
than the HelloFresh system. These exceptions are in the US regional market, where the HelloFresh 
vegetarian meal has a slightly higher impact than the restaurant delivery provisioning system, and 
in the Benelux regional market, the HelloFresh chicken and vegetarian meals have a similar impact 
as in the restaurant delivery system. 

Some general conclusions can be drawn that apply to all markets:   

§ Meals: Livestock (meat and dairy) products in particular result in high emissions. Therefore, 
the burger meal causes the highest emissions; the chicken meal results in the second 
highest emissions and is closely followed by the vegetarian meal.  

§ Ingredients: Ingredients are the main driver for impact on climate change and most other 
environmental impact categories, and for differences between the provisioning systems as 
it includes the production of lost and wasted food. 

§ Packaging: Main contributors to the packaging are the production of packaging materials 
for the ingredients (mainly plastics) and for delivery to consumers (especially aluminum for 
the restaurant delivery, and paper and carton for HelloFresh meal boxes).  

§ Distribution: Transport to the consumer is the main contributor to the distribution impacts. 
Note in the case of US meals, the contribution of transport of ingredients from the food 
producer to the distribution center (for HelloFresh), cash-and-carry (for restaurant delivery) 
and regional warehouse (for supermarket) is the main contributor.  

§ Preparation: Main contributor is the heating of the meals via ovens and stoves. 
§ Food Waste Treatment: The impact of treatment of the food waste is usually negligible in 

comparison to the other life cycle stages; however, it becomes noticeable in the US and 
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Australian regional markets where respectively 47% and 92% of food waste ends up in 
landfill. (Food waste is organic waste in landfill and associated with methane emissions). 

4.1 Climate change impacts 

The climate change environmental indicator, also known as a carbon footprint or Global Warming 
Potential, represents the greenhouse gas (GHG) emissions associated with the product. Figure 2 
below shows the absolute results for every meal in each of the four regional markets and serves as 
the reference for calculating specific comparative claims.   

In the US regional market, the physical supermarket provisioning system has the highest impact 
across all meals. The HelloFresh provisioning system shows the lowest impact for burger and 
chicken meals and a slightly higher impact than the restaurant delivery systems for the vegetarian 
meal. 

In the Australian regional market, the physical supermarket provisioning system has the highest 
impact across all meals and the HelloFresh system has the lowest impact for all meals compared to 
restaurant delivery and supermarket system. 

In the Benelux regional market, the supermarket system has the highest impact on climate change 
for the burger meal while the HelloFresh and restaurant delivery systems have lower than the 
supermarket, although their impacts are similar for the chicken and vegetarian meals 

In the German and Austrian regional market, the impact of the provisioning of all meals is the 
highest with the physical supermarket system and lowest for the HelloFresh system.  

 

Figure 2: Impact on climate change of comparative systems by meal kit and regional market.  
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Comparative differences worth highlighting, are those where there is a difference of 10% or greater 
between HelloFresh and a comparative provisioning system.  

In summary, as shown in Table 1 below, the HelloFresh provisioning system has a lower impact on 
climate change (10% or greater difference) in: 

§ nine of the twelve meal recipes as compared to the physical supermarket system and 
§ two of the twelve meal recipes as compared to the restaurant delivery system. 

The HelloFresh system has a similar impact on climate change (less than 10% difference) in: 

§ three of twelve meal recipes as compared to the physical supermarket system and 
§ ten of twelve meal recipes as compared to the restaurant delivery provisioning system. 

Table 1: Significant differences (10% or greater) between HelloFresh provisioning system (reference) and 
comparative systems restaurant delivery (RD) and supermarket (SM) per meal and regional market.  

 Regional market 

BNL DE&AT US AU 

                     HF vs    RD SM RD SM RD SM RD SM 

Meal 
recipes 

Burger       ! !

Chicken       ! !

Vegetarian       ! !
Legend: Red color indicates a significant (equal to or more than 10%) difference between HelloFresh and the comparative 
system. Gray color indicates the difference is not significant (i.e., less than 10%). Calculations are based on rounded numbers 
as presented in Figure 2. 

As figures are rounded in Figure 2, to note is that the actual comparative difference of the 
HelloFresh vegetarian meal in the German & Austrian regional market is less than 10% compared 
to the supermarket impact  and the HelloFresh vegetarian meal in the Australian market is also less 
than 10% compared to the restaurant delivery impact on climate change. 

4.2 Other environmental impacts  

In addition to Global Warming Potential (impact on climate change), the set of other environmental 
impact categories from CML were included in the assessment and complemented by the European 
Product Environmental Footprint (PEF) methodology.  The study shows that most other 
environmental indicators evaluated presented similar trends across the provisioning systems as the 
impact on climate change – where the HelloFresh system generally has the lowest impact and the 
supermarket system the highest. The impact categories that showed an exception to this trend 
across systems and meals include abiotic depletion, ozone layer depletion, photochemical 
oxidation, acidification, and eutrophication. The detailed analysis of these is included in the full ISO 
compliant report.   

To provide insight into one of these exceptions, we highlight the ozone layer depletion.  As with 
impact on climate change, ingredients are the most important contributor to the ozone layer 
depletion in the Benelux region. Here the HelloFresh chicken and vegetarian meals show 
significantly higher impacts from packaging, thereby resulting in an overall higher impact on ozone 
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layer depletion as compared to the restaurant delivery and supermarket systems. Although 
aluminum in the packaging for delivery in the restaurant delivery system showed up in several 
categories as an important driver, the PET material in the packaging of ingredients in the HelloFresh 
system is the main contributor to this impact category. (See Annex F to see results graph of ozone 
layer depletion analysis for Benelux). 

4.3 Impacts by life cycle stage  

Considering all assessed environmental impacts for the provisioning of one average meal, the most 
relevant stage is the ingredients stage, which includes the cultivation and production.  The impact 
of distribution, preparation and packaging stages is relatively more significant in chicken and 
vegetarian meals, as the relative contribution of the ingredient to the total impact is lower than for 
burger meals.  The impact of treatment of the food waste is usually negligible but becomes 
noticeable in the US and Australian regional markets in which respectively 47% and 92% of food 
waste ends up in landfill. (Organic food waste in landfill is associated with methane emissions). 

As each meal provisioning system is different, each life cycle stage contributes a different 
percentage to the total meal impact. The below table highlights which life cycle stages are more 
relevant to others within a given provisioning system.  Additionally, I  shows how the share of impact 
changes between different meal recipes.   

Table 2: Contribution (share of impact in %) on climate change by life cycle stage of different meals.  

BNL DE&AT US AU 

Ingredients are main   
contributor to the GWP for all 
meals. 
(62%-88% of total impact) 
 
Life cycle impact for: 
Burger meal: 
SM=88%; RD=85%; HF=83% 
Chicken meal: 
SM=71%; RD=65%; HF=62% 
Veggie meal: 
SM=73%; RD=69%; HF=67% 
 

Ingredients are main  
contributor to the GWP for all 
meals. 
(54%-89% of total impact) 
 
Life cycle impact for: 
Burger meal: 
SM=89%; RD=87%; HF=86% 
Chicken meal: 
SM=69%; RD=65%; HF=63% 
Veggie meal: 
SM=62%; RD=56%; HF=54% 

Ingredients are main   
contributor to the GWP for 
chicken and burger meals 
(43%-74% of total impact)  
 
Life cycle impact for: 
Burger meal: 
SM=74%; RD=74%; HF=69% 
Chicken meal: 
SM=49%; RD=48%; HF=43% 
Veggie meal: 
SM=30%; RD=33%; HF=28% 

Ingredients are main 
contributor to the GWP 
results for all meals  
(38%-80% of total impact) 
 
Life cycle impact for: 
Burger meal: 
SM=77%; RD=80%; HF=79% 
Chicken meal: 
SM=63%; RD=66%; HF=63% 
Veggie meal: 
SM=40%; RD=44%; HF=38% 

Distribution is 3rd contributor 
after preparation stage 
(3%-12% of total impact) 
 
 
 
 
 
 
Life cycle impact for: 
Burger meal: 
SM= 3%; RD= 3%; HF= 5% 
Chicken meal: 
SM= 8%; RD= 7%; HF=12% 
Veggie meal: 
SM=10%; RD= 7%; HF=12% 

Distribution contribution is 
lower than preparation for 
chicken and veggie meal 
(9%-14% of total impact) – and 
similar to preparation 
contribution for burger meal 
(5%-6% of total impact). 
 
 
Life cycle impact for: 
Burger meal: 
SM= 5%; RD= 5%; HF= 6% 
Chicken meal: 
SM=11%; RD= 9%; HF=12% 
Veggie meal: 
SM=14%; RD=12%; HF=14% 

Distribution is 2nd 
contributor for burger and 
chicken meals due to long 
distance driving 
(15%-35% of total impact). 
It is the main contributor to 
the veggie meal. (40%-51% 
of total impact) 
 
Life cycle impact for: 
Burger meal: 
SM=19%; RD=15%; HF=18% 
Chicken meal: 
SM=35%; RD=27%; HF=26% 
Veggie meal: 
SM=51%; RD=41%; HF=40% 

Distribution is 2nd 
contributor for all meals 
due to long distance 
driving makes 
distribution. 
(7%-31% of total impact)  
 
 
 
Life cycle impact for: 
Burger meal: 
SM=12%; RD= 7%; HF=11% 
Chicken meal: 
SM=23%; RD=14%; HF=19% 
Veggie meal: 
SM=31%; RD=20%; HF=26% 
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BNL DE&AT US AU 

Packaging contributes less 
than preparation and 
distribution. 
(1%-8% of total impact)  
 
 
 
Life cycle impact for: 
Burger meal: 
SM= 1%; RD= 4%; HF= 3% 
Chicken meal: 
SM= 3%; RD= 8%; HF= 7% 
Veggie meal: 
SM= 2%; RD= 8%; HF=7% 

Packaging contributes less 
than preparation and 
distribution. 
(1%-8% of total impact)  
 
 
 
Life cycle impact for: 
Burger meal: 
SM= 1%; RD= 3%; HF= 2% 
Chicken meal: 
SM= 3%; RD= 8%; HF= 7% 
Veggie meal: 
SM= 3%; RD= 8%; HF=8% 

Packaging contributes less 
than preparation and 
distribution 
(2%-16% of total impact) 
except for chicken and veggie 
meals in HF system. 
 
Life cycle impact for: 
Burger meal: 
SM= 2%; RD= 3%; HF= 6% 
Chicken meal: 
SM= 4%; RD= 7%; HF=16% 
Veggie meal: 
SM= 4%; RD= 7%; HF=16% 

Packaging contributes less 
than preparation and 
distribution  
(2%-8% of total impact) 
except for the veggie meal 
in the HF system. 
 
Life cycle impact for: 
Burger meal: 
SM= 2%; RD= 4%; HF= 3% 
Chicken meal: 
SM= 3%; RD= 6%; HF= 6% 
Veggie meal: 
SM= 5%; RD= 8%; HF=13% 
 

Preparation is the 2nd 
contributor for all meals. 
(7%-19% of total impact)  
 
 
 
 
Life cycle impact for: 
Burger meal: 
SM= 7%; RD= 8%; HF= 9% 
Chicken meal: 
SM= 17%; RD=20%; HF=19% 
Veggie meal: 
SM=14%; RD=16%; HF=15% 

Preparation is the 2nd 

contributor for chicken and 
veggie meals (14%-23% of total 
impact) and similar to 
distribution contribution for 
burger meal (4%-6% of total 
impact). 
 
Life cycle impact for: 
Burger meal: 
SM= 4%; RD= 6%; HF= 6% 
Chicken meal: 
SM=14%; RD=18%; HF=18% 
Veggie meal: 
SM=21%; RD=24%; HF=23% 
 

Preparation related 
contribution ranges between  
4%-6% of total impact for 
burger meals and 10%-17% of 
total impact for chicken and 
veggie meals.  total impact.  
 
Life cycle impact for: 
Burger meal: 
SM= 4%; RD= 6%; HF= 6% 
Chicken meal: 
SM=10%; RD=17%; HF=14% 
Veggie meal: 
SM=12%; RD=17%; HF=15% 

Preparation related 
contribution ranges 
between 5%-11% for burger 
and chicken meals, and 
14%-19% for veggie meal.   
 
 
Life cycle impact for: 
Burger meal: 
SM= 5%; RD= 5%; HF= 6% 
Chicken meal: 
SM= 9%; RD=11%; HF=11% 
Veggie meal: 
SM=14%; RD=18%; HF=19% 

Treatment of food waste 
related contribution is negligible 
for all systems. 
 
 
 
 
Life cycle impact for: 
Burger meal: 
SM= 0%; RD= 0%; HF= 0% 
Chicken meal: 
SM= 1%; RD= 0%; HF= 0% 
Veggie meal: 
SM= 1%; RD= 0%; HF= 0% 
 

Treatment of food waste 
related contribution is negligible 
for all systems. 
 
 
 
 
Life cycle impact for: 
Burger meal: 
SM= 0%; RD= 0%; HF= 0% 
Chicken meal: 
SM= 2%; RD= 1%; HF= 0% 
Veggie meal: 
SM= 0%; RD= 0%; HF= 0% 

Treatment of food waste  
related contribution is 
negligible for all systems yet 
more noticeable in the US 
given 47% food waste is 
landfilled.  
 
Life cycle impact for: 
Burger meal: 
SM= 2%; RD= 1%; HF= 0% 
Chicken meal: 
SM= 2%; RD= 1%; HF= 1% 
Veggie meal: 
SM= 3%; RD= 2%; HF= 1% 

Treatment of food waste  
related contribution is low  
(1%-10%) and more 
noticeable given 92% food 
waste is landfilled. 
 
 
Life cycle impact for: 
Burger meal: 
SM= 5%; RD= 4%; HF= 2% 
Chicken meal: 
SM= 3%; RD= 3%; HF= 1% 
Veggie meal: 
SM= 9%; RD=10%; HF= 5% 

Legend: HF = HelloFresh system; RD = restaurant delivery system; SM = supermarket system   
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5. Conclusions + recommendations 
In conclusion, this study shows that in general the HelloFresh meal kit system offers environmental 
benefits in the provisioning of meals when compared to home-delivered prepared meals by 
restaurants and ingredients purchased at supermarkets, assuming that the source of ingredients is 
equal for all provisioning systems. What makes this possible for HelloFresh is that its meal 
provisioning system reduces food losses due to its approach on predicting demand, high inventory 
turnover, and pre-portioning of the meal ingredients. 

When communicating the comparative results, it is important to qualify the impact on climate 
change statement by specifying the meal recipe, regional market and where relevant, the life cycle 
stage most responsible for the impact. 

Compared to the restaurant delivery system, the HelloFresh provisioning system has a lower impact 
on climate change (having a 10% or greater difference) for:  

§ burger meals in Australian and German & Austrian regional markets 

Compared to the supermarket system, the HelloFresh provisioning system has a lower impact on 
climate change (having a 10% or greater difference) for: 

§ burger meals in all regions, 
§ chicken meals in US, Australian and German & Austrian regional markets and 
§ vegetarian meals in US and Australian regional markets. 

Where the difference between HelloFresh and the comparative system results is less than 10%, one 
can say the impacts are comparably similar, as with: 

§ burger meals in the US and Benelux regional markets provided via restaurant delivery, 
§ chicken and vegetarian meals in all regional markets provided via restaurant delivery,  
§ chicken meal in Benelux regional market provided via supermarket and 
§ vegetarian meals in Benelux and German & Austrian regional markets provided via 

supermarket. 

Considering the conclusions and observations gained from the study, Quantis has identified some 
recommendations for HelloFresh to build upon in its ongoing journey to improve the environmental 
footprint of its meals. 

CONCLUSIONS & OBSERVATIONS RECOMMENDATIONS 

Ingredients are most significant contributor to 
environmental footprint of all HelloFresh meals, 
especially burgers. 

Procure low impact ingredients such as 
sustainable beef; encourage customers to select 
lower-impact meals. 

The source of ingredients (cultivation and production) 
impacts the environmental footprint of a meal. 

Improve traceability on ingredient source location 
and the mode of production – this will also 
improve the data quality and help refine sourcing 
decision-making. 
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CONCLUSIONS & OBSERVATIONS RECOMMENDATIONS 

HelloFresh distribution (transport from distribution 
center to consumer) has higher emissions than 
restaurant delivery or supermarket systems in German & 
Austrian and Benelux region.  

Electric vehicles are an alternative to diesel-
powered vehicles for the last-mile delivery, 
although this depends on the region and the 
available electricity grid mix. 
 

The impact of the meal kit and box packaging is the main 
contributor to the packaging stage followed by the 
packaging of ingredients. In the US, the HelloFresh 
packaging stage contributes relatively more to the total 
life cycle impact as compared to restaurant deliveries 
and supermarkets. 

HelloFresh should investigate new opportunities 
to reduce its packaging when distributing meal 
boxes to customer and/or switch to lower-impact 
packaging. 

Food losses and waste are based on literature 
(secondary data), representing averages, or requiring 
adaptation for ingredient groups in single markets. 

Update the study as soon as country specific 
statistics per ingredient group are available. 

Data on actual portion sizes not available. Study assumes 
portion sizes are equal for all provisioning systems and 
bases food loss and waste on average regional market 
for all food, not on specific meals. 

Conduct consumer research to qualify portion 
sizes per provisioning system and meal. 

 

 

 

 

 

 

 

 

ABOUT QUANTIS 

Quantis is a sustainability consultancy that guides top organizations to define, shape and implement 
intelligent environmental sustainability solutions and to communicate these in creative and credible ways. 
Our experts take the latest science and make it actionable. We deliver resilient strategies, robust metrics, 
useful tools, and credible communications. 

With offices in the US, France, Switzerland, Germany, and Italy, and clients around the world, Quantis is a 
key player in inspiring sustainable change on a global scale. 

Discover Quantis at www.quantis-intl.com. 

 
Questions? For more information about this document, please contact either the HelloFresh 
Sustainability Team: sustainability@hellofresh.com or Public Relations: pr@hellofresh.com. 
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Annex A: Glossary 
This section includes terminology and definitions applied in the context of this study.  

Cash-and-carry – Large stores or outlets supplying food products at large volumes to businesses, in 
this case to restaurants (comparable to the American “wholesaler”).  

Distribution center – Location in which HelloFresh receives and stores ingredients purchased from 
suppliers and prepares meal kit bags and boxes for subsequent delivery to consumers.   

Meal – Prepared food according to a recipe for one or more persons.   

Meal kit – Group of ingredients for the preparation of meals according to a recipe.   

Portion or serving – One meal served for one person.   

Portion size or serving size – Measured in mass (weight), it is the amount of food (ingredients) in 
one portion or serving.   

Recipe – Composition of a dish or a meal, it includes information on the amount of individual 
ingredients for one or more persons, as well as preparation instructions.   

Regional warehouses – Warehouses used to store food products purchased at large volumes from 
wholesalers and to be distributed to retail stores, in this case to supermarkets. 

Restaurant – Establishment where food is prepared and served to consumers, either in the 
restaurant or delivered using takeaway packaging. In this study, only restaurant deliveries are 
evaluated.   

Supermarket – Shop where food products are sold to consumers but not to other businesses. In 
this study only bricks-and-mortar (not online) presence is evaluated. 

Wholesaler – Company selling food products to other businesses and retailers. 
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Annex B: 
Explanation of provisioning systems 
HelloFresh System 

Ingredients are received either directly from a local farm or wholesaler each week to produce meal 
kits. Food loss and waste is reduced in the system due to advanced analytics predicting input needs, 
weekly menu changes help to increase inventory turnover; many perishables are donated to the 
community before they spoil, and due to pre-packaged portions.  

Packaging volume and losses are minimized as most goods are purchased pre-portioned and pre-
packaged, with meal kits packaging occurring in-house. In this process, different waste streams are 
generated and disposed of differently depending on the type of waste – food or packaging – and 
the regional disposal options.  For food preservation during transit, separators, insulation pouches 
and ice packs may be placed in the boxes, depending on the regional market and the time of the 
year. The size of the boxes, type of packaging materials, and preservation items vary according to 
regional factors like weather and logistics strategy.  

Distribution: Finished boxes are palletized and sent by line haul to third party logistics hubs (except 
for one logistics centre in Australia owned by HelloFresh and in the BNL region where HelloFresh 
owns the distribution fleet), where the pallets are disassembled and put in delivery vehicles of 
various sizes for last-mile transport. Depending on the region, the transport to logistics hubs may 
take place via truck and occasionally air freight; last-mile transport is done by either third parties or 
owned fleets.  

Preparation: Customers prepare the meal using their own kitchen utensils and some staple 
ingredients which are not included as these are assumed to have minor impact due to their low 
weight per meal. Natural gas or electricity is used to cook the meal.  

End of Life: Leftovers may be disposed as waste or saved for consumption at later stage.  

Restaurant Delivery System 

Restaurants source their ingredients from wholesalers or cash-and-carry stores as well as directly 
from the place of food processing. In this study, it is assumed that most ingredients are freshly 
bought from the cash-and-carry and that ingredients are not refrigerated for more than a week 
within the restaurant. It is also assumed that food is prepared and immediately delivered to 
customers, as opposed to deferred systems in which the meals are prepared and frozen for later 
heating and consumption (Tacaks et al. 2020). The delivery or transport of the meals to the 
consumer may be handled by the restaurant or outsourced to a third-party provider. However, the 
potential impacts of the delivery mode are attributed to the restaurant. Food losses through 
spoilage within the restaurant are accounted for as well as food waste during the preparation 
process (edible and inedible). The packaging necessary for transportation from the restaurant to 
the customer is also considered. Customers consume the meal and dispose of food and packaging 
as with the HelloFresh system. 
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Supermarket System 

Most consumers obtain their dinner meals and ingredients through grocery shopping in 
supermarkets (Orlando 2017). In this study, it is assumed that supermarkets mainly source food 
products directly from wholesalers and transport these to their regional warehouses and 
subsequently to retail stores (Datex Corporation 2021). However, the supply chain of some 
products and supermarkets may differ from this assumption. For example, some food products may 
be purchased directly from farmers and food producers, or they are shipped directly from 
wholesalers by the retail store (Nikoličić et al. 2015). For simplification purposes, the steps of 
agricultural production and food processing are assumed to be identical for supermarkets, 
restaurants, and HelloFresh. However, compared to HelloFresh, the packaging and amounts or 
volume of the food products purchased and sold by supermarkets is different. Customers regularly 
go to retail stores or supermarkets, where they buy their groceries to prepare several dinner meals 
and other meals at home. This study excludes the provision of ingredients used for other meals or 
snacks. Like the HelloFresh model, customers store the groceries until the dinner meal is cooked, 
using their own kitchen utensils and appliances. Similarly, customers dispose of food and packaging 
using same options.  
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Annex C: 
Recipes by meal category and region 

 
6 Minced beef, proportion of fat 17%.   
 

 
7 Minced beef, proportion of fat 20%.   
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8 Minced beef, proportion of fat 15%.   

 

 
9 Minced beef, proportion of fat 15%.   
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Annex D: 
Description of environmental indicators 

ENVIRONMENTAL 
INDICATOR 

UNIT DESCRIPTION 

Climate change kg CO2 eq The climate change impact due to greenhouse gas emissions. 
Also known as a carbon footprint. 

Abiotic depletion  kg Sb eq 

 

Category that measures the potential impact on resource 
depletion from elements resource use. The factors are 
determined on an ultimate reserves and rate of de-
accumulation approach.  

Ozone layer depletion kg CFC-11 eq Impact category that accounts for the degradation of 
stratospheric ozone due to emissions of ozone-depleting 
substances, for example long-lived chlorine and bromine 
containing gases (e.g., CFCs, HCFCs, Halons). When this ozone 
becomes depleted, more UV rays reach the earth. Exposure to 
higher amounts of UV radiation can causes damages to human 
health such as skin cancer, cataract and weakened immune 
system. 

Acidification kg SO2 eq Impact category that addresses impacts due to acidifying 
substances in the environment. 

Photochemical 
oxidation 

kg C2H4 eq Impact category that accounts for the formation of ozone 
caused by photochemical oxidation of air emissions in the 
presence of nitrogen oxides (NOx) and sunlight. High 
concentrations of ground-level tropospheric ozone damage 
vegetation, human respiratory tracts, and manmade materials 
through reaction with organic materials. 

Eutrophication kg PO4 eq Impact category that addresses impacts from nutrients (mainly 
nitrogen and phosphorus) from sewage outfalls and fertilized 
farmland which accelerate the growth of algae and other 
vegetation in freshwater. 

 
  



 
 
 
 
 
 

 
 24  PAGE  

\* 
MERGEF
ORMAT 

2 

Comparative LCA of HelloFresh Meals  

Annex E: 
Key data sources for food loss & waste 
by provisioning system  
 

PROVISIONING SYSTEM  SOURCE FOR FOOD LOSS & WASTE DATA  

HelloFresh - Primary data from HelloFresh 
- Caldeira et al. 2019  
- Buzby et. Al 2012 
- ReFED 2019 
- FAO 2011  
- McGrath 2021 

Restaurant Delivery - UNEP 2021 
- Caldeira et al. 2010 and 2019 
- WUR 2020 
- Flemish Food Supply Chain Platform for Food Loss 2017 
- Buzby et al. 2012 
- ReFED 2019 
- FAO 2011 
- McGrath 2021 

Supermarket - Caldeira et al. 2010 
- Verbraucherzentrale 2021 
- UNEP 2021 
- WUR 2020 
- Flemish Food Supply Chain Platform for Food Loss 2017 
- Expert judgement (regional warehouse food loss rate) 
- Buzby et al. 2012 
- ReFED 2019 
- FAO 2011 
- McGrath 2021 
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Annex F: 
Example of ozone layer depletion 
impact (BNL) 
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