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A B S T R A C T   

Given the breadth and depth of environmental concerns such as biodiversity loss and climate change, sustain-
ability is a topic for all sectors of contemporary society, inclusive of outdoor recreation. The guiding global 
framework focus for sustainability is the United Nations Agenda 2030; this framework is used to support a 
transition to a more sustainable society. Within outdoor recreation, sustainability can be explored and pursued 
from a multitude of perspectives, for example, participant behavior, outdoor recreation product production, or 
outdoor resource management. This paper will provide one small example of how an element of outdoor rec-
reation, prepared backcountry food, can serve as a model for the numerous other questions that need to be 
addressed to pursue more sustainable outdoor recreation. The research will highlight the complexity of the 
details of sustainability and the opportunity for sustainable transitions. Outdoor recreation participants make 
extraordinary decisions as they plan and execute their participation; sustainability can be one of those critical 
decisions. 
Management implications: Research is needed to support the outdoor recreation industry, from producers of 
outdoor recreation products to resource managers, toward reaching the UN Sustainable Development Goals 
(SDGs) of Agenda 2030 in their professional work, specifically:  

1. Outdoor recreation product producers and outdoor recreation resource managers should use the 
SDGs as a framework to guide action on multiple levels, broad or very narrowly focused.  

2. Outdoor recreation product producers and outdoor recreation managers can collaborate with other 
professionals, such as food scientists, to achieve Agenda 2030.  

3. Producers need to provide missing sustainability information, such as sourcing ingredients or 
transport methods, to facilitate more comprehensive sustainability decision-making.  

4. Outdoor recreation product producers and resource managers must recognize the importance of 
communicating sustainability factors to facilitate consumers’ sustainable decision-making ability.   

1. Introduction 

Given the breadth and depth of environmental concerns such as 
biodiversity loss and climate change (Intergovernmental Science-Policy 
Platform on Biodiversity and Ecosystem Services [IPBES], 2020; Inter-
governmental Panel on Climate Change [IPCC], 2014), sustainability is a 
topic for all sectors of contemporary society, inclusive of outdoor rec-
reation (Beery, 2019; Morse, 2020; Winter et al., 2020). Morse (2020) 
reminds us that outdoor recreation is the primary interaction many 
people have with nature . They present how an integrative and dynamic 

systems perspective is needed to manage outdoor recreation’s social and 
ecological components sustainably. This broad view is helpful as it re-
minds us that many elements make up the whole of a more sustainable 
outdoor recreation sector. This article will explore just one tiny part of 
the social and ecological components of outdoor recreation sustain-
ability, food. Moreover, food will be considered from a limited and 
focused perspective, i.e., an investigation into prepared dinner food 
choices (see Fig. 1). Note that the article uses the terms "backcountry" 
and "backpacking" to refer to wildlands recreation accessed by human 
power. Backpack food refers to food options for the backcountry context, 
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with multiple days often hiking without access to food other than what is 
carried. 

Intersecting needs regarding food choices for the backcountry out-
door recreation context is the focus of this paper. For example, how the 
variables of food weight, ease of preparation, nutrition, sourcing, tasti-
ness, and other elements combine to support or hinder sustainable food 
choices. The sustainability focus is motivated, in part, by a 2019 field- 
based university course set in Sweden’s alpine-arctic region when an 
important question of food, sustainability, and travel logistics emerged. 
Food choices for a significant portion of the 10-day field course were 
made based on perceptions of what would be appropriate for the group 
backpacking context and various dietary requirements and preferences, 
such as vegetarian diets and lactose and gluten concerns. In addition, the 
following questions were considered: the weight and packability of food, 
ease of preparation, associated fuel use, calories/general nutrition, and 
cost. The variables lead to the selection of a particular pouch-style 
dehydrated meal product. 

During a trail meal on the course, a student pointed out that one 
ingredient in the meal was palm oil. The use of prepared foods with palm 
oil given sustainability-emphasized course elements was raised and 
considered by the group. It was not a lack of awareness by the instructor 
of the negative impacts of palm oil production (e.g. impacts of defor-
estation and biodiversity losses associated with palm oil production, see 
Hansen et al., 2015), but rather the challenge of managing the breadth of 
course needs when making group food decisions for backcountry trail 
experiences that resulted in this product’s use. Ultimately, the process of 
student inquiry and group discussion led to a broadening of the food 
decision variables to include other questions of sustainability. 

This example of careful consideration of the multitude of variables 
involved in backcountry food choices sets the stage for this study. Spe-
cifically, this paper sets out to consider just how sustainability fits with 
other variables regarding prepared "backpack food" choices; and, 
further, to consider the question of just what is meant when making 
decisions inclusive of sustainability concerns? Does sustainability refer 
to ingredient sourcing? Packaging and disposal? Use-factors such as fuel 
requirements? Social experience? All of these? Other factors? 

There are many food options for backcountry travel that are not pre- 
prepared; consider the wealth of recent outdoor cooking books (Torn-
blad & Olsson, 2018). Nonetheless, the attraction of pre-prepared meals 

from a trail-use ease perspective (easy to carry/easy to prepare/easy to 
clean up) makes this focus interesting for backcountry outdoor recrea-
tion participants, given the inherent challenge of backcountry travel. 

Beyond one outdoor recreation/education course, the timing of this 
inquiry also motivates this research. Despite restrictions during COVID- 
19, outdoor recreation participation increased in many parts of the 
world, including Sweden (Andersson et al., 2021). In other places, 
outdoor recreation is anticipated to increase as COVID-19 restrictions 
are eased and lifted (European Outdoor Group, 2020; Rice et al., 2020). 
Even before the global pandemic, indicators showed an increase in 
hiking and backpacking popularity (Outdoor Foundation, 2018). Couple 
this general growth trend in outdoor recreation interest with a strong 
current focus in Sweden on outdoor recreation; the year 2021 was been 
designated the year of nature-based outdoor recreation in Sweden by a 
national Swedish nature-based outdoor recreation organization in 
conjunction with the Swedish Environmental Protection Agency [SEPA] 
(Luften är fri, 2021; SEPA, 2021; Svenskt Friluftsliv, 2021). Further 
evidence of the importance of outdoor recreation and outdoor recreation 
food decisions was observed via the Summer 2021 cover of the Swedish 
outdoor recreation magazine, 365. The issue cover features a picture of a 
compass, stove, a mug, and a freeze-dried prepared meal pouch with the 
caption (translated from Swedish): “Sweden hikes like never befor-
e”(Magazine 365, 2021). 

Another sign of potential outdoor recreation growth is the growing 
global popularity of outdoor recreation/adventure events, such as the 
Fjällräven Classic (Wolf-Watz & Beery, 2018). These hiking adventures 
have grown to include thousands of participants on three continents, 
including the founding event in the Swedish Mountains (Fjällräven 
Classic, June 2021); A direct connection between these events and this 
study is the provision of freeze-dried packaged meals to all Fjällräven 
Classic participants. The event provision of the type of food we are 
investigating in this study underscores the importance of many of the 
factors considered in this study: weight, ease of preparation, and 
nutrition. 

1.1. Aim 

Outdoor recreation consumers make decisions about trail food con-
sumption based on their interests, values, and opportunites; however, an 
investigation to consider the breadth of variables may be able to support 
deliberate and informed choices. Therefore, this study aims to provide a 
detailed consideration of the variables that can be considered when 
selecting prepared meals for backcountry outdoor recreation. Specif-
ically, the research will highlight the complex interplay of variables, 
including sustainability factors, woven together. 

2. Background 

2.1. Sustainability 

Sustainability today is primarily defined by the United Nations 
Sustainable Development Goals (SDGs) of Agenda 2030 (United Nations 
[UN], 2021). The 17 goals, inclusive of targets and indicators, provide a 
framework for a global sustainable societal transition. The use of 17 
individual goals to support an overall meta-goal is a reminder of the 
complexity of sustainability. Goal #12 (Ensure sustainable consumption 
and production patterns) provides a base for this current research. In 
addition, we acknowledge the importance of defining sustainable food; 
see Antonschmidt (2019) for a full review of sustainable food defini-
tions. The definition of sustainable food by Azzurra et al. (2019) is 
helpful to this current study, given its breadth, including the following 
13 guidelines. Sustainable food  

1. is obtained in an environmentally friendly way  
2. is produced in a way that respects biodiversity  
3. is grown using sustainable agriculture practices 

Fig. 1. Backcountry food as a small part of a global agenda.  
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4. is produced respecting animal welfare  
5. is produced without the use of pesticides  
6. is produced with low carbon emissions  
7. is produced in an unspoiled environment  
8. is produced reducing the amount of food waste  
9. is packaged in an environmentally friendly way  

10. is locally produced to support local farmers  
11. is produced in respect of human rights  
12. is sold at a fair price for the producer  
13. is nutritious. 

Despite the complexity, having the Agenda 2030 framework pro-
vides guidance for a range of audiences, individuals to national gov-
ernments, a way to organize and motivate efforts toward sustainable 
societal transformation. Agenda 2030 is the “whole” we refer to in Fig. 1, 
and one tiny part of the whole is our focus on food for outdoor recreation 
backpacking. Sustainability is complex and this research considers one 
small aspect of that complexity; each small element contributes to the 
whole. 

2.2. Backcountry food choices from an outdoor recreation perspective 

There is very little empirical science exploring contemporary back-
country food choices and the complex variables that make up such 
decision-making. One line of related inquiry is directed at the back-
packer tourist, for example, perceptions of backpack tourists selecting 
restaurants (Madhusankha et al., 2020). However, the interest in this 
article is focused on the backcountry traveler without access to restau-
rants, who instead must make decisions about the food they pack, carry, 
consume, and clean/dispose of. A Master’s thesis (Black, 2015) explored 
the relationships between total miles hiked and the times per day par-
ticipants ate commercially prepared foods that needed to be cooked. She 
noted a significant positive correlation in this relationship; Black’s 
research highlights the contribution of food to meet the physical de-
mands of backcountry hiking. Another Master’s thesis (Le Bouthillier, 
2019) presented backcountry food decision-making as "extraordinary" 
and defined "extraordinary" as decisions that are very different from 
everyday food consumption decisions. Le Bouthillier (2019) notes 
context-specific aspects of backpacking as critical factors in these 
extraordinary choices, and the research sheds helpful light on all of the 
factors intertwined in the concept of context (place details, time of year, 
distance, and more). For many, this idea of extraordinary fits well as 
backpackers are often seeking experiences that are extraordinarily 
different from their everyday lives. Paris (2010) explored top motiva-
tions for backpacking in his literature review and noted the "novelty" of 
experience as one of the leading backpacker motivations, i.e., extraor-
dinary experience. 

Despite limited empirical work to provide a foundation for the cur-
rent study, there is a wealth of popular cultural online sites dedicated to 
backpacking food choices, from individuals sharing personal back-
country experience (Conghalie, 2020) to the backpack industry (REI, 
2021); much of the information available is shared online and through 
accessible public resources, such as social media. For example, a search 
of terms related to backpack food on Instagram provides a wealth of 
images. Auerbach (2009) provides food decision-making for wilderness 
expeditions on the OutdoorEd.com blog; he detailed information from a 
presentation at a meeting of the Wilderness Medical Society. The pre-
sentation outlined the following key questions to consider when making 
food decisions for extended backcountry travel:  

⋅ How much room is in your pack?  
⋅ How much weight can you carry?  
⋅ How long will you be traveling?  
⋅ Where are you going?  
⋅ How much fuel will you need and will you have access to water?  
⋅ With whom will you be traveling? 

Another online source, Gear Lab, which claims to provide the most 
in-depth and scientific reviews of outdoor recreation gear, features The 
Best Backpacking Food Article (Valorosi, 2019). In that review, the 
following variables for backcountry food choices are considered: cook 
systems, amount of food—including considerations of trip duration, 
time of year, and location. However, most of the reviewis dedicated to 
favorite recipes and ideas. Another article from Gear Lab considers “best 
camping food” (Lempe, 2019), with a short section that includes one 
commercially available prepared dehydrated meal packet as part of the 
much broader review. Also included in a search of backcountry food 
websites are a number that provides “top ten” type lists. A very 
comprehensive “top” list can be found at Switch Back Travel (27 April 
2021); this website not only provides recommendations, but a detailed 
table for comparing key attributes, such as price, method of preparation, 
time, calorie per ounce, and special dietary considerations. Another 
“top” list comes from the Broke Backpacker (Lininger, 2021); this site 
uses broad category titles such as “best overall” and “best bang for your 
buck.” 

Further example of online backcountry food information is provided 
by commercial websites offering articles, guidelines, and tips related to 
backcountry food choices. The Outdoor Research (OR©) company pro-
vides a list of the top ten mistakes to avoid when selecting trail food, 
including tips like too bland, too expensive, too bulky, and not enough 
variety (Shaw, 2021). Lists such as this highlight important aspects of 
food decisions that include preferences, economy, and backpack 
compatibility. 

This section has attempted to illuminate the availability of scientific 
and popular cultural resources surrounding food choices for back-
country travel. Many themes emerge, emphasizing the multitude of 
available options, consideration of ingredients and dietary alternatives, 
and the overall purchase, preparation, and packaging process. Relatedly, 
another aspect of consideration is the food science of backcountry travel. 

2.3. Backcountry food science 

The food industry has developed several choices of ready-made 
meals as backpacking food to fulfill the needs and demands of back-
packers, nature tourists, and other backcountry travelers. There are, 
however, a few issues that should be considered when it comes to this 
type of food. It is evident that the food should be safe and nutritious, i.e., 
microbiologically safe and containing the right amounts of energy and 
nutrients. However, consumers of today, including most travelers, have 
higher demands of the food; the food should also be attractive, tasty, and 
convenient. Price may also be of importance. In addition, , individual 
preferences are a growing phenomenon (Blake et al., 2021; Chen & 
Antonelli, 2020). 

Food packaging is necessary;L therefore specific food processes and 
additives are used to keep the food safe and fresh during travel. Well- 
preserved food may contribute to sustainability by minimizing food 
waste (Martindale & Schiebel, 2017). Of primary importance is the 
prevention of microbiological growth, e.g., molds and bacteria, which is 
done by keeping the water activity in the food low. The avoidance of 
rancidity, i.e., oxidation of fat, is also essential. Taking care of these 
problems will ensure that the food will stay fresh and both safety and 
tastiness are preserved. There are many different techniques for food 
preservation. Dried foods have low moisture content and thus have a 
long shelf life. The addition of water-binding additives, for example, salt 
and sugar, can lower water activity. Highly saturated fat may be used, 
for example palm oil, to avoid rancidity (Chemat et al., 2017; Dian et al., 
2017). 

By heating the food, bacteria are killed, and by sealing the heated 
food in an air- and light-tight package, the recontamination of bacteria is 
prevented, the package will also slow down the oxidation process (Nura, 
2018). The addition of acids, antioxidants, and antimicrobials are other 
and common ways of preservation. Traditional preservation techniques 
such as fermentation, smoking, and more modern techniques such as 

T. Beery et al.                                                                                                                                                                                                                                   

http://OutdoorEd.com


Journal of Outdoor Recreation and Tourism xxx (xxxx) xxx

4

irradiation, freeze-drying, and pulsed electrical fields are available for 
preservation. It is also common to combine different techniques to 
efficiently eliminate bacteria, i.e., hurdle technology (Legan & David, 
2020). 

The packaging is of great importance based upon a number of fac-
tors. The packaging not only supplies mechanical protection and keeps 
oxygen and light out, but may also add to preservation by being covered 
by antioxidative or antimicrobial substances (Yildirim et al., 2017; 
Brody et al., 2001). The modified atmosphere in the package is an 
alternative way to preserve food, e.g., lowering oxygen concentration 
and increasing carbon dioxide concentration (Belay et al., 2019). Other 
demands include cooking/heating the meal in the packaging and then 
eating directly from it. Resealing for later use is another desired func-
tion, as well as a lightweight quality with recycling possibilities. Such 
demands can be fulfilled using heat-stable materials such as specific 
plastic or laminated materials (Nura, 2018). Further, it is well known 
that different food preservation methods and additives impact food 
quality. Traditional preservation techniques have lower energy inputs 
and carbon emissions than modern methods (Woodhouse et al., 2018). 

2.4. Sustainability redux 

The intersection of sustainability, backcountry outdoor recreation, 
and food science is the context for this paper. While numerous factors 
directly related to backcountry outdoor recreation and food science 
have been presented as part of the complexity, missing is a direct 
consideration of sustainability as a factor in consumer decision-making. 
If sustainability is to become a greater focus in outdoor recreation food 
production and consumption, careful accounting for outdoor recreation 
products and activities must communicate or address sustainability 
factors and avoid greenwashing (Jacobs & Finney, 2019). 

3. Material and methods 

The methodology for this study was textual analysis, specifically 
quantitative and qualitative content analysis (Frey et al., 1999). Data 
was gathered over the internet using an extant online collection 
(Bloomberg & Volpe, 2019). Much of the data was collected directly 
from online sources, with follow-up email/phone communication with 
food manufacturers to clarify or obtain information not available online. 
Given the commercial nature of the outdoor recreation food in question, 
an online search was deemed appropriate and accessible. The following 
steps provided a systematic structure to the process:  

1. An iterative discussion process between researchers and pilot 
searches helped shape the search process.  

2. A series of data collection checklists were created and used to enforce 
a systematic approach. The inclusion criteria were backcountry 
complete meal packets available in the Nordic countries, in-store or 
online; note, we do not claim this to be an exhaustive list as product 
availability varies over time and area. 

3. Once the inclusion criteria were established, the effort was a sys-
tematic review. Data concerning the following factors were 
collected:  
• Food producer  
• Country of production  
• Assortment  
• Number of dishes  
• Price  
• General company statement  
• Sensory properties  
• Organic options  
• GMO status  
• Ingredients of sustainability concern  
• Vegetarian option  
• Vegan option  

• Meat option  
• Fish option  
• Lactose free option  
• Milk free option  
• Gluten free option  
• Type of food processing  
• Outdoor cooking/preparation  
• Type of packaging  
• Weight (net)  
• Waste  
• Others of interest  

4. Information was organized in excel sheets, analyzed, and discussed 
based on sustainability factors, for example, specific ingredients, 
dietary options, packaging, and waste. The data collection was done 
during the months of December 2020 and January 2021.  

5. The final step was the consideration of the identified factors based on 
a review of our use of the definition of sustainable food from Azzurra 
et al. (2019) and its’ 13 guidelines. 

4. Results and discussion 

4.1. Introduction/overview—mapping the market, options available 

Fifteen backcountry meal-producing companies were identified 
based on the selection criteria mentioned above. The collected data are 
shown in Tables 1–3. Data is, however, a snapshot in time; assortment, 
number of dishes, and prices may have changed since the information 
was collected. Table 1 gives an overview of producing companies, dishes 
offered, and other factors. The assortment shows that most meals were 
freeze-dried, but five companies also offered sterilized meals. Freeze- 
dried products were probably more common because of their low 
weight (Table 3), making them more convenient and easier to carry than 
sterilized meals. On the other hand, freeze-dried foods have an energy- 
intensive and expensive production process (Bhatta et al., 2020; Cohen 
& Yang, 1995), contributing to a high selling price compared to steril-
ized foods. Another advantage of sterilized food is that no water needs to 
be added. 

The sensory properties of the products were one of the key factors for 
the producers of backcountry meals. This is in line with research 
showing that sensory attributes and taste, in particular, are among the 
most important factors underlying food choice (Wadolowska, 
Babicz-Zielinska, & Czarnocinska, 2008; Dana et al., 2021; Nestle et al., 
1998). Still, the choice of food is complex and situational (Franchi, 
2012; Shepherd, 1999; Sobal et al., 2014). Hiking requires planning and 
aspects such as nutrient needs, convenience/ease of use, and environ-
mental considerations that may influence product choice, which the 
producers also highlighted. 

4.2. Ingredients/dietary alternatives 

The assortment of backcountry meals was wide, with various meat 
and fish dishes (Table 2). Alternatives were also available for vegetarian 
and vegan diets and those who need lactose-, milk- or gluten-free meals. 
Only a few meals, however, were organic certified. Organic food is 
commonly believed to promote consumer health and animal welfare and 
to provide various environmental benefits (Apaolaza et al., 2018; 
Kushwah et al., 2019). At the same time, there is no clear scientific 
evidence that organic food is generally healthier and more environ-
mentally friendly than conventionally grown food (Searchinger et al., 
2018; Swedish University of Agricultural Sciences [SLU], 2021; Swedish 
Food Agency, 2021a). For sustainable eating, though, it is recommended 
to shift to more plant-based diets, replace meat with plant-based pro-
teins, and choose meat and fish with low carbon emissions (Swedish 
Food Agency, 2021b; Willett et al., 2019). From Table 2, it may be noted 
that all food options are “GMO-free,” that is food with no added 
genetically modified ingredients (Wrzesniewska-Wal, 2019). 
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Table 1 
Backcountry meal product information.   

Country of 
production 

Assortment Number of 
dishes 

Cost approx. (Euro) An example of a general company statement regarding 
productsa 

Drytech Norway  ▪ Turmat freeze-dried (for 
short trip or a long 
expedition)  

▪ Field Meal freeze-dried 
(for demanding field 
assignments) 

19 (Tur-mat) 19 
(Field Meal) 

8,7–11,7 € 
(Turmat) 
9,77-11,84 € (Field 
Meal) 

“REAL Turmat is developed through generations to meet 
every demand. All our stews, cereals and soups carefully 
balance nutrition and flavour, and taste like homemade. 
“REAL Field Meal is made by a skillful team of chefs, securing 
you a nutritious and lightweight meal – easy to prepare and 
rich in natural flavour.” 

Tactical 
Foodpack 

Estonia  ▪ Freeze-dried meals 15 7,8–9,7 € “Taste that reminds you of home, even in the toughest 
conditions. A satisfying meal, loads of energy, no empty 
calories. Only natural and balanced ingredients” 

Blå Band Belgium 
Germany  

▪ Freeze-dried meals  
▪ Sterilized meals 

17 (Freeze- 
dried) 10 
(Sterilized) 

7,8-8,7 € (Freeze- 
dried) 5,8 € 
(Sterilized) 

“Our products are primarily developed for the military and 
their needs in the field. Because of Outdoor Meals high 
nutritional value and good taste these products also address 
the active nature lovers and adventurers.” 

Adventure 
Food 

Netherlands  ▪ Freeze-dried meals 14 5,8-6,8 € "You don’t realise how important nutrition is until you find 
yourself on a 70-day trek to the North Pole or climbing an 
8000m-high mountain. I realise like no other that nutritional 
value, taste and ease of use are crucial to completing such 
challenges. And now everyday sportsmen and women can 
profit from this knowledge too by choosing Adventure Food!" 

Outdoor Meal Finland  ▪ Freeze-dried meals 9 6,8 € “Our ongoing mission is to offer an overall health food 
product portfolio for different consumer needs. We want to 
empower people to always make healthy choices in their 
everyday lives by providing convenient, tasty and nutritious 
products that people actually want to eat.” 

Lyofood Poland  ▪ Freeze-dried meals 15 9,7–12,65 € “Our freeze-dried food is known as the tastiest on the market, 
but we won’t take it for granted. Our food is fast to prepare so 
you can eat it slowly. It’s preservatives free but you can store 
it long time. It’s made of only natural ingredients and we kept 
all the nutrients intact”. 

Trek’n Eat Germany  ▪ Freeze-dried meals 20 6,8–9,7 € “No matter how you enjoy your outdoor experience, the next 
meal is always something to look forward to. Lightweight, 
convenient, and easy are priorities and we have those nailed. 
But Trek’n Eat goes a step further in making sure you 
luxuriate in every nutritious, refueling, lip-smacking bite. 
Unappetizing preservatives, artificial colorings and flavor 
enhancers are never put into the bag.” 

Adventure 
meny 

The Czech 
Republic  

▪ Vacuum-dried meals  
▪ Sterilized meals 

8 (Vacuum 
dried) 12 
(Sterilized) 

9,7–14,2 € 
(Vacuum-dried) 9,7 
€ (Sterilized) 

“Offer a complete range of 100% natural meals with great 
taste and easiest preparation for all kinds of outdoor activities 
and help people to eat well on their everyday adventures.” 

Forestia Spain  ▪ Sterilized meals 12 7,8–9,7 € “Forestia was born with the commitment to supply quality, 
natural food to enjoy in the best place to eat: Nature. But we 
want to be more than that. Our aim at Forestia is for you to 
relax and enjoy our meals outdoors, where you can indulge 
all your senses and enjoy life at its best.” 

Summit to eat UK  ▪ Freeze-dried meals 10 9,7 € “Whether it’s a family camping trip, major expedition or a 
weekend hike with your mates Summit to Eat offer a wide 
range of delicious, nutritious, real meals. Expertly prepared 
then freeze dried to provide a lightweight, versatile food 
source to help fuel any adventure.” 

Fuel your 
preparation 

UK  ▪ Freeze-dried meals 14 6,8-7,4 € “Whatever happens, it pays to be prepared. Our freeze-dried 
meals are delicious, nutritious, and easy to prepare. Prefect 
for when the weather turns or the power is out” 

Travellunch Germany  ▪ Freeze-dried meals 29 6,4–6,8 € “The tasty, nutritious Travellunch meals are produced under 
bacteriologically safe conditions and, in addition, they 
contain no preservatives. The extremely light pouches weigh 
only around 17 g when empty. They are easy to pack and 
simple to dispose of.” 

24-Hours 
Meals 

Germany 
Thailand  

▪ Freeze-dried meals  
▪ Sterilized meals 

5 (Freeze dried) 
9 (Sterilized) 

8,7 € (Freeze-dried) 
5,8 € (Sterilized) 

“24 Hour Meals are designed to meet the requirements of the 
armed forces for high-energy, nutritious and sustainable 
food.” 

Outmeals Spain 
Thailand  

▪ Freeze-dried meals  
▪ Sterilized meals 

3 (Freeze-dried) 
11 (Sterilized) 

8,7 € (Freeze-dried) 
5,8-6,8 € 
(Sterilized) 

“We love food, and we truly believe that the meals are the 
peaks of our days. Our ambition is to be the markets best 
provider of military fields adapted meals and meal solutions 
for organisations that require easy to eat and prepared kind of 
meals.” 

Forclaz France  ▪ Freeze-dried meals 4 6,8 € “All our food products are tested at every stage of their 
development by our teams and consumers in order to best 
meet their needs.”  

a This information was taken from product websites or through telephone inquiries with the production companies. 
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Table 2 
Backcountry meal ingredients information.   

Organic 
options 

Vegetarian option Vegan 
option 

Meat 
option 

Fish option Lactose free option Milk free option Gluten free 
option 

GMO 
free 

Examples of ingredients that may be of 
interest/concern to the consumer 

Drytech No Yes Yes Yes Yes Yes Yes Yes Yes Diphosphates (E450), Triphosphates (E451), 
Sugar 

Tactical 
Foodpack 

No Yes Yes Yes Yes Yes No Yes Yes Sugar 

Blå Band No Yes Yes Yes No Yes No Yes Yes Diphosphates (E450) Triphosphates (E451), 
Sulphur dioxide (E220), Palm fat (oil), Sugar 

Adventure Food No Yes Yes Yes Yes Yes Yes Yes Yes Sodium nitrite (E250), Sodium hydrogen 
sulphite (E222), Sulphur dioxide (E220), Sugar 

Outdoor Meal No Yes Yes Yes No Yes No Yes Yes Sodium nitrite (E250), Potassium sorbate 
(E202), Potassium chloride (E508), Sugar 

Lyofood Yes Yes Yes Yes No Yes Yes Yes Yes – 
Trek’n Eat No Yes Yes Yes Yes Yes Yes Yes Yes Sugar, Palm oil a 

Adventure 
meny 

No Yes Yes Yes No Yes Yes Yes Yes Sugar  

Organic 
options 

Vegetarian option Vegan 
option 

Meat 
option 

Fish option Lactose free option Milk free option Gluten free 
option 

GMO 
free 

Examples of ingredients that may be of 
interest/concern to the consumer 

Forestia No Yes Yes Yes Yes Yes Yes No Yes Sugar 
Summit to eat No Yes Yes Yes No Yes Yes Yes Yes Potassium sorbate (E202), Sugar 
Fuel your 

preparation 
No Yes Yes Yes Yes Yes Yes Yes Yes Potassium sorbate (E202), Sugar 

Travellunch No Yes Yes Yes No Yes Yes Yes Yes Diphosphates (E450), Sodium nitrite (E250), 
Palm fat (oil), Sugar 

24-Hours Meals No Yes (Freeze-dried). 
No (Sterilized). 

No Yes No (Freeze-dried). 
Yes (Sterilized). 

No (Freeze-dried). 
Yes (Sterilized). 

No (Freeze-dried). 
Yes (Sterilized). 

Yes Yes Disodium inosinate (E631), Disodium 
guanylate (E627), Monosodium glutamate 
(E621), Sugar 

Outmeals No Yes No Yes No (Freeze-dried). 
Yes (Sterilized). 

Yes No (Freeze-dried). 
Yes (Sterilized). 

Yes Yes Sugar 

Forclaz Yes Yes No Yes No No No Yes Yes Sugar  

a All from the same data collection period, however it has come to our attention that this has since changed; other results might vary over time as well. 
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Table 3 
Product information: purchase/preparation/packaging.   

Process Outdoor cooking/preparation Packaging Weight (Net.) Waste 

Drytech Freeze-dried Add hot/boiling water directly into the bag (ca 8 min). Cold water can 
also be used, but it takes longer. It is recommended to eat it warm to get 
the right tasting experience. 

Lightweight. Eat directly from the bag after adding water. Practical 
open and close function. Good and durable quality of material. 
Preserves taste and consistency. 

96–133g 
(Turmat) 
145–165g (Field 
meal) 

Sorted as mixed waste. 

Tactical 
Foodpack 

Freeze-dried Add hot/boiling water directly into the bag (ca 8 min), or use cold 
water and put it in a heater bag (ca 15–20 min). Cold water can also be 
used, but it takes longer. It is recommended to eat it warm to get the 
right tasting experience. The packaging can also be heated up on the 
fire. 

Lightweight. Eat directly from the bag after adding water. Chemical- 
free packages can be heated up over a fire. Low edges and rounded 
corners mean the food is easy to access. The seal grips are leak-proof. 

100–115 g Sorted as mixed waste. 

Blå Band  ▪ Freeze- 
dried  

▪ Sterilized 

Freeze-dried: Add hot/boiling water directly into the bag (ca 10 min). 
Cold water can also be used, but it takes longer. Sterilized: Pour the 
contents in a container and heat it or put the sealed bag in boiling 
water. You can also put in a heater bag (ca 10 min). 

Freeze-dried: Lightweight. Eat directly from the bag after adding 
water. Low edges make the food easy to access. Sterilized: Eat directly 
from the bag, no need for water. The bag can be heated in hot water 
without affecting the taste or removing substances from the bag. 

Ca 150g 
(Freeze-dried) 
400–450 g 
(Sterilized) 

Freeze-dried: Sorted as mixed 
waste. 
Sterilized: Sorted as metal 
packaging. 

Adventure 
Food 

Freeze-dried Add hot/boiling water directly into the bag (ca 8 min). Eat directly from the bag after adding water. Lightweight. 134–155g Sorted as mixed waste. 

Outdoor Meal Freeze-dried Add hot/boiling water directly into the bag (ca 10–15 min). Eat directly from the bag after adding water. Lightweight. The 
packaging protects the food from getting wet. 

130–165 g Sorted as mixed waste. 

Lyofood Freeze-dried Add hot/boiling water directly into the bag (ca 5–9 min). Eat directly from the bag after adding water. Lightweight. 70–152g (small 
and big serving) 

Sorted as mixed waste. 

Trek’n Eat Freeze-dried Add hot/boiling water directly into the bag (ca 10 min). Eat directly from the bag after adding water. Lightweight. Rounded 
corners that cannot puncturing other pouches. Laser perforation 
makes it easy to open. Waterproof and easily resealable. Self-standing 
when filled with water. 

140–200g Sorted as mixed waste. 

Adventure 
meny  

▪ Vacuum- 
dried  

▪ Sterilized 

Vacuum-dried: Add hot/boiling water directly into the bag (8–10 min). 
You can also use cold water and put in a heater bag. Sterilized: Pour the 
contents in a container and heat it, or put the sealed bag in boiling 
water or a heater bag (ca 10–12 min). 

Vacuum-dried: Lightweight. Eat directly from the bag after adding 
water. Sterilized: Eat directly from the bag, no need for water. 

105–137g 
Vacuum- dried) 
Ca 400g 
(Sterilized) 

Vacuum-dried: Sorted as 
plastic. 
Sterilized: Are similar to 
Tetra-Pack, which is hard to 
recycle. 

Forestia Sterilized Pour the contents in a container and heat it, or put the sealed bag in 
boiling water or a heater bag (12 min). 

Eat directly from the bag, no need for water. Flexible and lightweight 
packaging, meaning it can be stored inside your pockets of all shapes 
and sizes. Self-standing. Ecological waterproof design. 

Ca 350g 100% recyclable. Much of our 
packaging is made with 
largely recyclable materials. 

Summit to eat Freeze-dried Add hot/boiling water (10 min). Cold water can also be used, but it 
takes longer. 

Eat directly from the bag after adding water. Lightweight. Practical 
open and close function. 

102–156g Sorted as mixed waste. 

Fuel your 
preparation 

Freeze-dried Add hot/boiling water directly into the bag (ca 10 min). Cold water can 
also be used, but it takes longer. 

Eat directly from the bag after adding water. Lightweight. Practical 
open and close function. 

70–100g Sorted as mixed waste. 

Travellunch Freeze-dried Add hot/boiling water directly into the bag (5–10 min). Eat directly from the bag after adding water. Lightweight. Self- 
standing when filled with water. 

Ca 125g There is no information 
available. 

24-Hours 
Meals  

▪ Freeze- 
dried  

▪ Sterilized 

Freeze-dried: Add hot/boiling water directly into the bag (ca 10–15 
min). Cold water can also be used, but it takes longer. Sterilized: Pour 
the contents in a container and heat it or put the bag in boiling water or 
a heater bag (ca 10–12 min). 

Freeze-dried: Lightweight. Eat directly from the bag after adding 
water. Sterilized: No need for water. Eat directly from the bag. 

145–155g 
(Freeze-dried) 
Ca 400g 
(Sterilized) 

Sorted as mixed waste. 

Outmeals  ▪ Freeze- 
dried  

▪ Sterilized 

Freeze-dried: Add hot/boiling water directly into the bag (ca 8 min). 
Sterilized: Pour the contents in a container and heat it, or put the sealed 
bag in boiling water or a heater bag (ca 10–12 min). 

Freeze-dried: Lightweight. Eat directly from the bag after adding 
water. Sterilized: Eat directly from the bag, no need for water 

145–150g 
(Freeze-dried) 
Ca 400g 
(Sterilized) 

Freeze-dried: Sorted as mixed 
waste. 
Sterilized: Sorted as metal 
packaging. 

Forclaz Freeze-dried Add hot/boiling water directly into the bag (5–10 min). Lightweight. Eat directly from the bag after adding water. 120–125g Sorted as mixed waste.  
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Table 2 lists ingredients used by the companies that may be of in-
terest or concern to the consumer. A listed ingredient does not imply that 
all products from that company contain it, but the ingredient is included 
in at least one product. Palm oil is often considered an ingredient of 
concern because of its impact on the environment and health is palm oil 
(Edem, 2002). Palm oil, however, has an exceptional ability to prevent 
food rancidity (Dian et al., 2017). Furthermore, it has a neutral taste and 
a soft texture, which are the main reasons why some companies use it 
instead of other fat sources (Parsons et al., 2020). Similar beneficial 
qualities are found for sugar, which is a valuable ingredient to reduce 
water activity and prevent microbiological growth (Rahman & Labuza, 
2020). 

Various food additives (E-numbers) with different purposes were 
added to the meals. E-numbers, approved by the European Food Safety 
Authority (EFSA) are safe, well-examined, and evaluated for harmful 
side effects (EFSA, 2021). Despite this, many consumers have a negative 
opinion of E-numbers (Van Gunst & Roodenburg, 2019). One contro-
versial additive used for preservation purposes is E250 (Sodium nitrite) 
(Berardi et al., 2021). However, according to EFSA (2017), nitrate and 
nitrite are approved to add to foods, but it should be the minimum 
required to reach the necessary preservative effect and to ensure 
microbiological safety. Keeping food safe is important both from a 
health perspective and a sustainability perspective (Martindale & 
Schiebel, 2017). The addition of ingredients such as salt and sugar not 
only contributes to taste but also to food preservation due to their ability 
to bind water and thus prevent the growth of molds and bacterias 
(Rahman & Labuza, 2020). However, palm oil, sugar, and E-numbers are 
controversial ingredients due to nutritional and environmental reasons, 
and some consumers may avoid these ingredients for health and sus-
tainable lifestyle reasons (Edem, 2002; Rodda et al., 2020; Van Gunst & 
Roodenburg, 2019). 

4.3. Process: purchase/preparation/packaging 

Freeze-drying was the most common technique for preserving 
backcountry meals (Table 3). It is a process in which water is removed 
from the product after being frozen and placed under vacuum, allowing 
the ice to be directly transformed from solid form (ice) to gaseous form 
(vapor) without passing through a liquid phase. All the water is removed 
from food while leaving most of the vitamins and nutrients in the food 
and retaining its taste and appearance (Nireesha et al., 2013; Valentina 
et al., 2016). Shelf life varied for the products but was usually between 
five to eight years. The other technique used to preserve the meals was 
sterilization. With this method, food is kept in a liquid state and steril-
ized by being heated to high temperatures, eliminating all bacteria 
(Ramesh, 2020). Thereby the food turns into a more stable product, safe 
to eat and with a shelf life usually up to three years. 

Freeze-dried and sterilized dishes both have advantages and disad-
vantages. Freeze-dried contributes to the low weight of the product, 
which makes it more convenient in the backpack. On the other hand, 
water needs to be added to the freeze-dried products, which means 
water needs to be carried or accessed during the hike. Freeze-dried 
products can be consumed after adding just cold water; however, it 
takes a longer time to be ready for consumption when using cold water. 
In contrast, the sterilized dishes can be consumed without any form of 
preparation. In freeze-dried foods, the original tastes and flavors are 
reasonably well preserved, while the sterilization techniques have 
notable and often negative impacts on taste, flavor, appearance, and 
texture (Perez-Cueto et al., 2017). For the best taste experience, inde-
pendently of preservation technique, eating all the dishes warm is rec-
ommended by the producers. Temperature plays a vital role in the 
processing and perception of taste sensations (Lemon, 2017). This means 
that the same food can taste different depending on its consumed tem-
perature (O’mahony et al., 1988). Another aspect is that if the climate is 
cold, heated food may help the body stay warm; thus, warm food can 
serve as a risk management or comfort element in the backcountry 

context (Procter et al., 2018). 
Portable gas or alcohol-burning stoves, heater bags, and open fires 

are examples of ways to heat food products. The heating method used 
may depend on what resources are available during the hike and the 
type of product packaging. Heat source choice also raises fuel questions, 
such as the need to carry fuel, the availability of firewood, and the 
disposal of heater bags. Packaging varied both in terms of material and 
appearance (Table 3). For all products, however, the packaging was 
made of a material that can withstand heat. Moreover, the packaging 
protects against light and oxygen to support food preservation. For this 
purpose, it is also important that the ingredients are composed to 
minimize the risk of fat rancidity. Here, palm oil is a stable alternative 
fat source (Dian et al., 2017), which some companies also used (Table 2). 

The packaging design is another important factor during hiking, and 
some of the companies had the following solutions: Low cut packaging 
makes it easier to reach the food inside, as do round corners. Corners 
that are not sharp may also prevent the perforation of other food 
packaging or gear in tightly packed backpacks. To prevent users from 
burning themselves on the packaging after heating, labels on the pack-
aging protect against heat. Labels are also an essential way for con-
sumers to be informed about what ingredients are in the product and 
provide cooking instructions. In summary, packaging has many different 
functions, all from being functional and safe to being an important 
source of information (Han et al., 2018). These factors also underlie the 
consumer’s decision to choose a product, demonstrating the complexity 
of food choice (Kirwan et al., 2017). 

None of the packaging was compostable, meaning that it must be 
carried around after consumption and therefore still takes up some 
weight (minimal) and space; such packaging must also be cleaned 
(possible water needs) or stored carefully if backcountry hikers are in 
areas with animals that might be attracted to the food smells (Expert 
Climbers, 2021). Most commonly, the packaging was sorted as mixed 
waste, but some can be recycled. It is a challenge, though, to produce 
packaging that is compostable and at the same time meets the many 
requirements to protect the product before use, during heating, and 
maintain the function to eat from. Companies, however, are continu-
ously working to find sustainable solutions. Consider the following 
statements of intent from Drytech and Forestia: 

“Safe food is important to us and our customers, and we are now 
starting work on the next generation of packaging. Together with 
Norner, the Research Council of Norway, the packaging industry and 
the waste industry, we have established and initiated a three-year 
project that includes pioneering work towards the future of recy-
clable meal bags. Our goal is to make all of our REAL bags recyclable 
in the future.” (Drytech, 2021) 

“All our packaging is 100% recyclable and much of our packaging is 
made with largely recyclable materials, therefore contributing to-
wards reducing waste and protecting our forests. We actively pro-
mote our philosophy with messages on all our packaging and by 
developing packaging systems that enable our users to quickly clear 
away all their leftovers … Forestia, as a Jomipsa company brand, has 
the ISO 14001 standard and is a member of Ecoembes, a certified 
organisation working to protect the environment through recycling 
and designing eco-friendly packaging in Spain.” (Forestia, 2021) 

4.4. Synthesis 

This review of prepared backcountry trail meals provided a list of 15 
options available in a Nordic context. It was not our intention to identify 
the "most sustainable option" but rather to provide a detailed review of 
some of the variables that can be considered when selecting prepared 
meals for backcountry outdoor recreation. Underlying this study’s aim is 
the researchers’ interest in the role that sustainability information may 
play in consumer decision-making. An acknowledgment of the 
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complexity may support a broader conversation with producers, dis-
tributors, and consumers. Moreover, while the charts may not be prac-
tical on the consumer level, they offer helpful information to guide the 
outdoor recreation and food industries. Specifically, these charts pro-
vide a model for producers, distributors, and consumers to consider 
production, communication, and consumption priorities. It is encour-
aging to find food companies that are looking toward Agenda 2030 as a 
guide for production and communication with consumers: 

“During 2020 and 2021 we’re developing a plan to take our social 
responsibility ever further by implementing applicable UN 2030 
agenda goals into our corporate structure.” (Out Meals, 2021a) 

5. Discussion and conclusion 

5.1. Limitations 

Other options beyond the geographic focus applied in this research 
include grocery store available food sources. In addition, the meals 
presented are not static; they change as companies try new recipes, 
expand or contract their options; thus, our tables are of a time-limited 
value. Therefore, the tables are not presented as definitive but rather 
instructive. Tables are provided to inform a model for guiding the 
investigation and inspire awareness of the various factors or even 
critique factors that may have been neglected. For example, another set 
of factors not considered are the social context involved in food choices 
(e.g., hiking solo, with friends, family, school, or other educational 
groups); we acknowledge that different groups might have different 
food needs to match social, cultural, or religious factors. 

It is acknowledged that not all of the possible factors listed in the 
definition of sustainable food as presented by Azzurra et al. (2019) have 
been addressed in this analysis. Further, not all of the environmental 
factors that could be considered by individuals or groups deciding about 
food use were addressed; for example, water availability was briefly 
noted (which can be based on environmental or seasonal reasons), and 
concern for animal interactions. There may be other specific environ-
mental context-oriented factors that an individual or group must 
consider. Finally, while an attempt has been made to provide accurate, 
up-to-date, and readily available information from each of the com-
panies included in our review and follow-up phone conversations, sus-
tainability information may have been missed. These noted gaps 
highlight the complexity of sustainability when applied so specifically. 

Finally, we acknowledge that this article originates from a nation 
with a globally high social-economic context and examines a tiny aspect 
of global food sustainability. 

5.2. A systematic approach 

The value in the charts is the provision of a scientific approach for 
exploring the available product information. Additional information 
about backcountry meal consumer decision-making, such as online 
websites, blogs, and social media, was presented in the background. 
These popular cultural sites are of great value given the user experience 
they represent and the broadly accessible nature of the information but 
may lack objectivity or a systematic approach as provided in this study. 

Missing from many of the popular cultural and commercial sites 
noted in this paper is the absence of sustainability as a deliberate vari-
able in decision-making; the factors highlighted were significant but did 
not fully address the question of how sustainability might play a role in 
consumers’ decision making. Complexity has not been overlooked in 
consideration of easily available meal choices, but instead, it has not 
gone far enough to fully capture all aspects of sustainability. For 
example, still missing from this analysis is a consideration of sourcing of 
ingredients, transport methods, and the distance food is shipped from 
production to consumption—further aspects that underscore the 
complexity. 

5.3. Extraordinary choices 

Backcountry food choices are just one small example of how our 
outdoor recreation decisions have a sustainability component. As noted, 
the outcome of this review elevates awareness of the challenge and 
complexity of decision-making (Di Giulio et al., 2014). For example, 
considering the concern that ultimately motivated this study, palm oil as 
a food ingredient, highlights the complexity. Food science reminds us 
that palm oil provides a fat source resistant to oxidation, and therefore 
less likely to become rancid; this may prevent a certain amount of food 
waste in foods stored for long periods. Pointing this out is not to defend 
the use of palm oil nor negate the genuine concerns about palm oil 
production. Instead, this palm oil function is used to acknowledge that 
food waste is yet another sustainability concern. However, highlighting 
the use of palm oil may help distributors and consumers who have 
prioritized pro-biodiversity values to avoid certain products. Note, at 
least one company included in this study has web-based information to 
address this concern (Out Meals., 2021b). 

The overarching takeaway from this study is that individuals and 
groups must identify sustainability priorities and consider how their 
consumption fits with identified priorities; priorities from individual to 
individual will most likely include a mix of dietary, environmental 
impact, and use or application factors. On a collective level, the more 
sustainability priorities that can be aggregated may facilitate norm shifts 
(White et al., 2019). Moreover, if outdoor recreation companies want to 
be a part of sustainable futures in meaningful ways, they too must 
consider how sustainability may be applied across multiple factors. 

Can we allow a certain level of complexity to remind us that sus-
tainability decisions are not always easy without letting that acknowl-
edgment confuse us to the point of inaction? If so, we must move beyond 
simple reasoning that allows one or two variables to be considered in our 
environmental decision-making and accept different decisions based on 
consumers’ needs, social, and environmental contexts. Earlier in this 
paper, Le Bouthillier (2019) presented backcountry food 
decision-making as “extraordinary” and defined “extraordinary” as de-
cisions that are very different from everyday food consumption de-
cisions. This idea of extraordinary decision-making is an excellent 
reminder of the kind of sustainability focus that is needed. Given the 
global environmental challenges the world is facing, we need an 
extraordinary focus on sustainability to achieve the outcomes of Agenda 
2030. 
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