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January 30th 2023 

Disclaimer 

NNR2022 has been tasked by the Nordic Council of Ministers to integrate sustainability into the food-

based dietary guidelines and thereby contribute to their vision of making the Nordic Region the most 

sustainable region in the world by 2030.   

The draft background paper Challenges and opportunities when incorporating sustainability into 

food-based dietary guidelines in the Nordics is now available for public consultation till Friday 24th 

March at 1 pm. We welcome all relevant input, which will be considered by NNR2022 Committee and 

the authors of the paper. Please note that the current version is a draft, and that adjustments and 

improvements will be made and missing data added.   

The present paper is one, in a series of five, background papers that will assist the NNR2022 

Committee when developing the NNR report. Two of these papers have already been announced for 

public consultation. The three remaining are now announced for public consultation. When 

developing sustainable food-based dietary guidelines, several major reports covering the main 

dimensions of sustainability, including the environmental, social and economic dimension will be 

considered, in addition to the background papers developed in the NNR2022 project. In the present 

paper, the NNR2022 Committee has invited sustainability experts from the Nordic countries to 

contribute and give advice on challenges and opportunities within the Nordic countries food systems. 

In addition, we invite for input through this public consultation. We have deliberately left open 

spaces for each country, underlining that we don’t consider this as the final version of the paper.   

The review has been developed as a collaboration between Hanna Eneroth, Maijaliisa Erkkola, 

Thorhallur Ingi Halldorsson, Inga Thorsdottir, Ellen Trolle, Helle Margrete Meltzer (members of the 

NNR2022 Committee) and external Nordic scientists and experts that have provided scientific input. 

The Nordic experts/scientists that have contributed to the current draft are Peter Fantke, Jørgen E. 

Olesen, Juha Helenius, Merja Saarinen, Olafur Ögmundarson, Trond Arild Ydersbond, Hanne 

Fjerdingby Olsen, Ola Hedstein, Åge Klepp, Max Troell, Elin Röös and Amanda Wood. This is a draft 

version of the manuscript with input from many multi-disciplinary experts, and each expert is at this 

stage only responsible for their own contribution. The final author list will be announced when the 

paper is published in a scientific journal.  

This background paper, in addition to other relevant background papers and reports, will assist the 

NNR Committee when setting the dietary reference values/formulating the food-based dietary 

guidelines in the main NNR report.  The NNR2022 Committee has the sole responsibility for the main 

NNR report. 
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Summary 

The overall aim of this paper is to provide background knowledge to be used by the NNR2022 

Committee when suggesting sustainable Food Based Dietary Guidelines (FBGDs) for the Nordics and 

Baltics. We summarize and discuss some of the most important challenges and opportunities with 

current Nordic food systems, based on literature searches and the opinions of Nordic food systems 

experts. To structure the paper, we have evaluated how the Nordic countries are doing on 

environmental impact (#9 - #13) and sociocultural aspects (#14 - #16) as outlines in the FAO/WHO’s 

guiding principles for healthy, sustainable diets. Results for most principles are presented for the 

Nordics as a group, while a few are handled country-wise (#9, #10 and #15). 

The most important underlying concern of the paper is food security, and associated issues of 

resilience and self-sufficiency.  

Although the Nordics score high in overall global assessments like the Sustainable Development 

Indexes, we have a long way to go to reach net zero emissions and employ thoroughly sustainable 

practices within food production and consumption.  

Common to the Nordics are high methane emissions from ruminant meat and dairy production, in 

large part due to good conditions for grass production. In the northern parts, much land is best 

suited for pastures and ley, and there are partly unused resources. The current consumption of meat, 

in particular red meat, is too high when evaluated in a health and sustainability perspective and is to 

a considerable degree based on import of meat and of animal feed. The number of livestock is also 

higher than needed for utilization of local resources.  

There is a natural concern that FBDG should be in the best possible harmony with local food 

production. In light of the increasing local and regional production potentials, the question can be 

turned: it is not about to what degree should FBDG reflect local food production, but rather, how 

local food production can be developed to best reflect FBDG. 

Assuming Nordic agricultural production is aligned with net-zero emission paths, and other main 

challenges connected with environmental and social sustainability are handled adequately, the 

sustainability considerations implemented in FBDG could work as a quality assurance step easing the 

adoption of local or regional produce. We can already observe examples of this today, both with 

feeds and foods.  
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Abbreviations/concepts 

The Nordics = the five Nordic countries = Denmark, Finland, Iceland, Norway and Sweden 

Scandinavia: Denmark, Norway and Sweden 

SDG:  the UN Sustainable Developmental Goals (United Nations 2015) 

FBDG: Food-based dietary guidelines 

NNR: Nordic Nutrition Recommendations 

NNR2022: the Nordic Nutrition Recommendations to be published in June 2023 

GHG: Greenhouse gas emissions 

Blue and green water: ‘Blue water´ is the liquid water in rivers, lakes and ground water. ‘‘Green 

water´ is the water that feeds the system as rain and forms soil moisture that is absorbed by plants 

(and then exhaled as vapour flow). 

CO2eq: CO2 Equivalents 

LCA: Life Cycle Assessment 

UN: United Nations 

FAO: Food and Agriculture Organization of the United Nations 

WHO: World Health Organization 

UNEP: UN Environmental Programme 

Ha: hectare = 10 000 m2          kHa: kilo-hectares = 1000 hectares          MTons: million tons 

Food security: Food security exists when all people, at all times, have physical and economic access 

to sufficient safe and nutritious food that meets their dietary needs and food preferences for an 

active and healthy life (FAO 2008) 

Self-sufficiency: Food self-sufficiency refers to a country’s capacity to meet its own food needs from 

domestic production. It is typically measured either by the proportion of a country’s food 

consumption that is met by domestic production, or by per capita food production per day at the 

level of an adequate diet (FAO 2015-16). In this paper the degree of self-sufficiency is estimated as 

the percentage of calories eaten in a population that is produced domestically. 

Resilience: the capacity to deal with change and continue to develop (Stockholm Resilience Centre 

2023). In this paper, we mostly use the concept in connection with social resilience: Social resilience 

is the ability of human communities to withstand and recover from stresses, such as environmental 

change or social, economic or political upheaval. Resilience in societies and their life-supporting 

ecosystems is crucial in maintaining options for future human development (Stockholm Resilience 

Centre 2023).  

Agroecology: Agroecology is a holistic and integrated approach that simultaneously applies 

ecological and social concepts and principles to the design and management of sustainable 

agriculture and food systems. It seeks to optimize the interactions between plants, animals, 

humans and the environment while also addressing the need for socially equitable food systems 

within which people can exercise choice over what they eat and how and where it is produced 

(FAO 2023).   
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Challenges and opportunities when incorporating sustainability into food-

based dietary guidelines in the Nordics 

Introduction 

One of the most ambitious collaboration projects between the five Nordic countries is their joint 

work on a regular revision and updating of the Nordic Nutrition Recommendations (NNR2022 2021). 

Starting in 1980, this exercise will be completed for the sixth time in 2023. The Nordic food-based 

dietary guidelines (FBDGs) form the basis for the separate five Nordic country’s guidelines. In this 

2023 revision, Nordic FBDGs will have sustainability aspects embedded alongside nutritional and 

health considerations. This is in line with the vision of the Nordic Council of Ministers to become the 

most sustainable and integrated region in the world by 2030 (Nordic Council of Ministers 2020).  This 

is the fourth paper in a series of five background papers produced in the preparation for 

sustainability integration into the NNR report (all five papers are available at the NNR official 

consultation website (https://www.helsedirektoratet.no/horinger/nordic-nutrition-

recommendations-2022-nnr2022)). In the current paper, all five papers are referred to as 

background paper 1, 2,3, 4 (current) and 5. All papers will be submitted to a scientific journal after 

the public consultation.  

 

A major reason for the close collaboration between the five Nordic countries, apart from being 

neighbours, are their common values, illustrated by their ability to combine a comprehensive tax-

funded welfare system with efficient public administration and a competitive business sector (Nordic 

Council of Ministers 2018). Furthermore, the Nordic countries are among the highest ranked in 

international comparisons on health and welfare, as demonstrated through the World Happiness 

Index, which is based on indicators such as social support healthy life expectancy, low corruption and 

high GDP per capita (Helliwell, Layard, and Sachs 2019). In line with this achievement, the 2022 

Sustainable Development Report ranks Finland, Denmark, Sweden and Norway as the top four 

countries for achievement of the UN Sustainable Developmental Goals (SDGs), while Iceland ranks 

number 22 of the 163 countries reported (Sachs et al. 2022). However, the report also highlights 

much worse performance of the Nordic countries when ‘spillover’ impacts1 abroad are included in 

the score. When those impacts are taken into consideration, Finland, Denmark, Sweden, Norway 

drop from their top 4 positions to 124, 137, 139, and 146, respectively (Sachs et al. 2022).  In the 

report, all five Nordic countries score low on SDGs 12 and 13 that address “sustainable consumption 

and production patterns” and “urgent action to combat climate change and its impacts” (Sachs et al. 

2022). Regardless of their SDG scoring, the governments of all five Nordic countries have made 

ambitious strategies to meet them (Sachs et al. 2022).  

The Food and Agricultural Organisation (FAO) and the World Health Organisation (WHO) have 

developed a list of 16 guiding principles related to sustainable healthy diets (SHD) shown in Appendix 

1 (FAO and WHO 2019). These guiding principles are targeted at governments and other stakeholders 

in policy making and communication, and are divided into three categories: health aspects, 

environmental impact and sociocultural aspects.  These guiding principles have a direct implication 

for setting FBDG.  

 
1  The spillover index describes a country’s negative socioeconomic and environmental spillovers, including 
through unsustainable trade and supply chains, i.e. a country’s footprint abroad. 
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Globally, FBDG establishes a basis for public food and nutrition, health and agricultural policies and 

nutrition education programmes to foster healthy eating habits and lifestyles. They provide advice on 

individual foods, food groups and dietary patterns aimed at the general public to promote overall 

health and prevent chronic diseases (FAO 2022a). They thus have the potential to influence both 

dietary habits and foods produced within a country. To prepare for the implementation of 

sustainability into the upcoming Nordic FBDG, common challenges as well as country-specific and 

local conditions must be considered appropriately (Stockholm Resilience Centre 2020).  

Foremost among the common challenges is the need for dietary adaptations to reduce the overall 

footprint of food consumption, including but not limited to carbon footprint, land use, biodiversity, 

pollution, and social issues. World-wide, there is currently an increased emphasis on food security, 

prompted by more unpredictable production and market conditions. This is an aspect of general food 

system resilience, including more focus on national and regional supplies, and may productively be 

considered in this context (Wood  et al. 2023). 

A given food, food group or consumption pattern can have widely different sustainability 

characteristics, depending on how and where it has been produced (Poore and Nemecek 2018). 

Therefore, considering consumption is a necessary, but not sufficient condition for a comprehensive 

assessment of sustainability. In this paper, consumption is therefore assessed in a larger food system 

context, including a number of production aspects.   

The aim of the present paper is to discuss challenges and possibilities for adaptations to healthy 
and sustainable food consumption and production in the Nordic countries. This will be done 
according to the FAO/WHO's guiding principles on environmental impact (#9 - #13) and 
sociocultural aspects (#14 - #16) of foods. The health effects (#1 - #8) of foods are scrutinized in 
other background papers.  
 

Method 
Two complementary approaches were used to develop the assessment of food production and 
consumption in the Nordics from a sustainability perspective. First, the core author team reviewed 
and summarised country specific statistics, research on local aspects of the Nordic food systems, and 
governmental actions and initiatives. An expert elicitation was thereafter made with a larger author 
team, where experts provided inputs on challenges and opportunities. Thus, the work combines 
knowledge gained from an overview of existing policies, scientific research, other relevant data, and 
literature with expert assessment of each country’s food system. The manuscript was thereafter 
opened for public consultation. During the consultation period the manuscript was also sent to 
additional experts for further input.  

 

General background, the Nordic countries 

A broad outline of the Nordic countries food consumption and food patterns in relation to climate 

and environmental issues is given in background Paper 3 in this series of articles. We refer to this and 

to the Stockholm Resilience Centre report from 2019 for in-depth descriptions of food consumption 

in the Nordics (NNR background  paper 3, draft available at NNR public consultation website (REF) + 

(Wood et al. 2019). 

The geographical location of the five Nordic countries strongly determines the characteristics of food 

production in each country – mirrored in each country’s cultural food heritage. The north to south 

gradient for Norway, Finland and Sweden is more than 2000 km with a substantial amount of land 
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above the Artic Circle, limiting the growth season in a large part of the land area. Similarly, crop 

production in Iceland, which lies just below the Arctic Circle, is mostly limited to production of hay 

for animal feed (Barrio and Arnalds 2022, Helgadóttir, Eythórsdóttir, and Jóhannesson 2013).  Iceland 

and Norway also have challenging, mountainous terrains for crop cultivation, yet have large coastal 

regions providing for extensive fishing and aquaculture. At these Northern latitudes farming is 

dominated by dairy and meat production, including cattle, sheep, goats, and reindeer, depending on 

the country. On the other hand, the southern parts of Norway, Finland and Sweden are more 

suitable for growing cereals, oilseeds, legumes, sugar beets and vegetables. Denmark is one of the 

world’s most intensive producers of cereals, primarily for livestock feed, and Denmark, Finland and 

Sweden are net exporters of cereals.  

Other characteristic of the Nordic countries, excluding Denmark, is that the fraction of agricultural 

land ranges between ~3% (Norway and Iceland) to around 7-8% for Finland and Sweden, which is far 

less than most mid- and southern European neighbours.  Food production in Denmark, on the other 

hand, is more similar to agricultural practices in mainland Europe with a relatively large percentages 

of cropland (56 % of land area). Thus, primary food production in the Nordic countries varies 

considerably and is strongly determined by population size, suitable land and geographical location; 

this is partly summarised in Table 1.  

The Nordic countries are self-sufficient, defined as percent of calories consumed that are produced 

domestically, to a varying degree. Denmark, for example, is a major exporter of dairy, meat and live 

animals (mainly pork and pigs), while Iceland and Norway are major exporters of seafood (wild and 

farmed). Dairy, on the other hand, is the main agricultural export product from Finland and Sweden.  

Despite net export of certain foods, all five Nordic countries have high levels of food imports, 

meaning that a substantial environmental impact on land and water use occurs outside the Nordic 

countries (Wood et al. 2019). For example, corrected for import of animal feed, only 40% of calories 

consumed in Norway are produced within the country (Helsedirektoratet 2022). The corresponding 

number for Iceland and Sweden is ~50%. The other countries are more self-sufficient, with domestic 

food covering around 80% of calories consumed for Finland (Finnish Food Information Association 

2022), and z% for Denmark.  

In summary, the degree of self-sufficiency, reflected by net export of certain foods and import of 

others in the Nordic countries, is highly dependent on import of food for human consumption and 

feed for animal production (NNR background papers 1 and 2, draft available at NNR public 

consultation website (https://www.helsedirektoratet.no/horinger/nordic-nutrition-

recommendations-2022-nnr2022)). This highlights the importance of accounting for this indirect 

environmental footprint impact when evaluating sustainability and food security in the Nordic 

countries. 

 

Table 1. Background data on population and main characteristics of agricultural production in the 

five Nordic Countries. 

      
 DK FIN ICE NOR SWE 

      
Population (millions)1 5.87 5.55 0.38 5.43 10.45 

Prevalence of obesity among adults (%)2 19,7 22,2 21,9 23,1 20,6 
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Area (1000 km2)1 

 

42.7 

 

303. 9 

 

103. 5 

 

323. 8 

 

447.4 

      
Arable land (1000 ha)2      

    Total agricultural land* 

    Cropland 

2 620 

2398 

2270 

2248 

1872 

121 

986 

808 

3005 

2542 

      

    Cropland per person (ha/capita) 

Share of the total area (%)2 

0.41 

56 

0.41 

7.2 

0.35 

0.2 

0.15 

2.5 

0.25 

5.7 

Organic farmland (%)2 

Share of agriculture, forestry and fishing in 

total employment (%)2 

11,7 

2,0 

13,9 

4,1 

0,2 

4,0 

4,6 

2,3 

20,3 

2,0 

      

      
Fish production (1000 tons)2      

   Marine fish catches 776 156 1060 3941 192 

   Aquaculture 43 15 41 1490 12 

   Marine and aquaculture for export (USD       

million) 

4109 194 2010 10797 4345 

      
Meat production (1000 tons)2 1886 409 34 361 567 

    % for export 88 15 9 <2 13 

      
Dairy production (1000 tons)2 5666 2407 156 1565 2773 

    % for export     13 

      
Cereal production (1000 tons)2 

   % for export 

 

15772 

11 

4867 

15 

19 

0 

1820 

>1 

9725 

18 

 Inorganic fertilizer use (kg per ha)2 

Pesticide use (kg per ha)2     

Self-sufficiency rate, % of consumed 

calories from domestic production 

Food’s cost of net family income (%)6 

Carbon footprint of diets (CO2eq/y)7 

Meat consumption (total/red meat) 

(g/adult/day)7 

Food waste 

143 

1,32 

 

?? 

11,8 

 

161/136 

93 

2,19 

 

80 

12,2 

 

145/105 

130 

0,01 

 

533 

12,9 

 

114/81 

 

208 

0,85 

 

404 

12,5 

 

147/112 

117 

0,65 

 

505 

12,7 

 

110/90 

 

      
1)Nordic Statistics database (Nordic Statistics database 2022)  2) FAO Statistical yearbook 2022 (FAO 2022c) 3) From (Nordic 

Council of Ministers 2022) 4) From  (NIBIO 2021), corrected for imports of fodder 5) Article on RISE web-page ((Båth 2021) 6) 

Data from Eurostat (Eurostat 2022) 7) NNR Background Paper 3 

*AGRICULTURAL LAND is land used for cultivation of crops and animal husbandry. It is the total of areas under 

“Cropland” and “Permanent meadows and pastures.”  CROPLAND is the land used for cultivation of crops, 

including grass.                              
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RESULTS 
 
In this section the Nordic countries are evaluated against the FAO/WHO principles # 9 to #13 on 
environment aspects and # 14 to #16 to sociocultural aspects (see Appendix 1). There are gaps in the 
presentation that will be amended after the public consultation. 
 

Environmental impact 
 

# 9: Maintain greenhouse gas (GHG) emissions, water and land use, nitrogen and phosphorus 

application and chemical pollution within set targets. 

 

Through its Farm to Fork Strategy (F2F) the European Union has set a number of overarching 2030 

environmental goals for all EU members, including Denmark, Finland and Sweden (European 

Commission 2020). The following are relevant for #9: 

• Cutting down on the use of chemical pesticides by half by 2030 
• Reducing soil nutrient losses by 50 percent by 2030 while ensuring no loss of soil fertility 
• Reducing the usage of chemical fertilisers by 20 percent by 2030 
• Transitioning 25 percent of all member state farms to organic by 2030 

 

In addition, EU’s goal of carbon neutrality by 2050 impacts all the Nordic countries. The EU aims to be 

climate-neutral by 2050, having an economy with net-zero greenhouse gas emissions (European 

Commission 2023). The IPCC summarizes the essential conditions: "reaching and sustaining net-zero 

global anthropogenic CO2 emissions and declining net non-CO2 radiative forcing would halt 

anthropogenic global warming on multi-decadal timescales" (IPCC 2018).  

 

Common Nordic challenges and opportunities connected to Principle 9 

The most crucial environmental challenges related to food production, and mainly taking place in 

agriculture rather than in the food processing industry or other economic sectors (Nissinen and 

Savolainen 2019), include greenhouse gas emissions, decline in species diversity in agricultural 

environments, and loading of the surface waters by the fertiliser nutrients nitrogen and phosphorus, 

together with sediment and humus loading through ditches and subsurface drainage (Kaljonen, 

Karttunen, and Kortetmäki 2022).  

Dietary patterns and major food production: The current Nordic food consumption pattern, 

characterised by high consumption of foods from animal origin and lack of self-sufficiency for certain 

foods such as fruits and vegetables, implies extensive food and feed import. This makes it very 

difficult to fully meet the conditions set out in targets #9. For example, imports may lead to marginal 

areas or rain forests being converted to cropland or pastures in exporting countries. In particular, 

import of high-quality protein for animal fodder may increase the pressure on land use, and lead to 

unnecessarily high emissions both in exporting and importing countries. For example, current import 

of soy in Norway for domestic animal feed alone would cover more than 50% of the Norwegian 

population's basic protein needs, while only a small fraction high quality protein would be needed for 

efficient use of domestic grass and grain feed resources (Landbruksdirektoratet 2021). 
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Compared to agriculture, fisheries and aquaculture can produced proteins with lower GHG emission 

than red meat and pork (but similar to those of chicken and eggs) and with lower impact on other 

environmental stressors (Poore and Nemecek 2018, Gephart et al. 2021). Within capture fisheries, 

small pelagic species like herring have in relative terms the lowest GHG emission while fishery for 

flounders, halibuts, farmed shrimps and soles have the highest GHG emission. Other species like cod, 

hake and haddocks and farmed salmon are in between.  For aquaculture the production of feeds is a 

major source of GHG emission as well as being a source of other stressors, (see principle 10). 

Greenhouse gas emissions (GHG): Moving towards climate neutrality, targets are more likely to be 

sharpened than relaxed, and there are several inherent goal conflicts involving GHG that the Nordic 

countries are phased with: Foremost, population growth and high demand for meat in the Nordic 

countries is will make absolute reduction in GHG challenging. Other challenges include utilization of 

grass resources by ruminants versus reducing methane emissions, intensive use of fertiliser use 

(including organic) versus reducing nitrous oxide emissions and intensive cultivation vs soil carbon 

build-up/reducing CO2 emissions from decomposing soil organic matter.  

How 'net zero' emission goals are defined and implemented, will be important (Fankhauser et al. 

2022). If it is taken to mean that all GHG emissions must be offset with 'equivalent' 

uptake/deposition, much of CO2 uptake in forests will have to be counted against agricultural 

methane and nitrous oxide emissions, which can't possibly approach zero. On the other hand, net 

zero CO2 emissions together with reduced non-CO2 GHG emissions will over time halt warming. In 

this respect, 'net zero' will probably be within reach by 2050 for Nordic agricultural emissions. 

Development work for gradually decreasing methane emissions has already started, and the F2F 

requirements  imply reduced emissions of nitrous oxide. 

All five Nordic countries have challenges with CO2 and nitrous oxide emissions from cultivated 

peatlands (organic soils), approximately 170, 260, 300 and 62 kHa respectively (Olsson 2015, Farstad 

et al. 2020, Regina and Lehtonen 2019). Those areas account for about 25 MTons of CO2emissions 

(Table 2). Mitigation projects are ongoing in all five Nordic the countries: Taking areas out of 

production, restoring wetlands, moratorium on peatland cultivation.  

Table 2. Agricultural greenhouse gas emissions and efficiency of nitrogen and phosphorous 

application. 

 DK FIN ICE NOR SWE Total 

Agricultural GHG emissions, 

Mtons CO2-equivalents       

Methane1 6.01 2.11 0.3 2.54 3.19 14.15 

Nitrous oxide1 4.39 3.77 0.34 2.66 4.11 15.27 

CO2 from cultivated peatland 2-7 4.92 7.53 1.8 1.8 8.69 24.74 

       

Cultivated peatland, 1000 Ha3-7 170 260 62 62 300 854 

       

Excess N/Ha, kg8  67.4 65.7 NA 125.7 43.1  

Excess P/Ha, kg8  4 8.6 NA 19.4 1.5  
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References: 1) (World Resources Institute 2023) 2) (IPCC 2013) 3) Denmark   4) (Regina and Lehtonen 2019)  5) (Soil 

Conservation Service of Iceland 2023)  6) (Farstad et al. 2020) 7) (Olsson 2015)  8) (West et al. 2014). 

 

Generally, there is room for improvement of efficiency of nitrogen and phosphorous application in 

the Nordics. As Table 2 indicates, this may be particularly urgent for Norway. 

 

Progress towards national targets for GHG emission reduction: Denmark is not on track to reach its 

goals of 70% total reduction in 2030 and net zero in 2045, in part because of lagging reductions in 

agricultural emissions, which in 2019 accounted for about one third of the total Danish emissions 

(refs). Finland has a target of 29% reductions in agricultural emissions, but only about 6% are 

planned. Similarly, the goal for emissions reduction from agriculture according to Iceland's action 

plan is 5% in 2030 relative to the emissions in 2005 (Ministry for the Environment and Natural 

Resources 2020b). Norway aims at a large reduction in agricultural emissions in the period 2021-

2030, partly to be effected by dietary changes (Ministry of Climate and Environment 2020).  Those 

changes have not yet started to materialize (Helsedirektoratet 2022). Sweden aims for net zero in 

2045, and GHG emissions from agriculture are estimated to be reduced to 6.2 MTons of CO2eq in 

2030 as a result of more efficient cattle production. This may, however, be counteracted by national 

goals of increased agricultural output (ref).  

Shifting to sustainable, balanced diets and reducing over-consumption was listed in the 6th IPCC 

report as an important measure to reduce climate impact (IPCC 2022). The emissions gap report also 

mentions demand-side dietary changes as a key issue (UNEP 2022). One reason for the discrepancy 

between goals and policy measures may be that the necessary dietary changes to achieve the climate 

goals are considered potentially problematic for agriculture. In particular, there is a concern that 

significantly reduced domestic meat and dairy consumption might lead to reduced utilization of local 

resources, both grass- and grain-based. Over time however, the actual products might be in 

increasing demand globally, and Danish agriculture has for a long time been export-oriented, thus 

less sensitive to changes in domestic consumption patterns. This demonstrates that the potential 

problems may, in principle, be solved by better integration with the global food system, which will 

also reduce the global GHG emissions resulting from a given total consumption (Gerber et al. 2013, 

Poore and Nemecek 2018). 

Future aspects: The current rate of warming in the Nordics is 0.25-0.5 degrees/decade, generally 

somewhat less in the growth season. This opens new opportunities for agricultural diversification 

and increased yields. In particular, increased use of winter grains has a large effect on yields. It may 

also ease the pollution situation, e.g. by longer growth seasons allowing for more efficient use of 

fertilizers, and facilitate the rewilding of marginal agricultural areas. However, climate changes are, 

generally, also associated with more extreme weather and higher variability in crops.  
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Country specific challenges and opportunities 

 

DENMARK 

Challenges connected to Principle 9 

The GHG emissions of Denmark has been reduced with 37,6% since 1990. Agriculture has reduced 

with 17% and increased production with 31% from 1990 to 2019 (Landbrug & Fødevarer 2021). 

However, the reduction from agriculture seems to have stagnated the last decade. The total 

emissions from agricultural activities amounted to about 35% of total national GHG emissions in 

2018 (Olesen et al. 2021). This included emissions of methane and nitrous oxide from agricultural 

production activities as well as emissions associated with cultivation of peatlands and the fossil 

energy use by agriculture. 

The Danish Climate Council has estimated in their 2022 status report that the climate actions in 

Denmark so far are unlikely to fulfil the 2030 goals (of 70% reduction compared to 1990) and 2045 

(net zero emissions). Although improvements since the 2021 report, there is still a need of further 

reduction. 

The green transition of agriculture in Denmark should include considerable GHG emission reductions 

from agriculture and land use, to reduce the need of compensating negative emissions. In addition, 

Denmark is part of the international agreement on the reduction of methane emissions. The livestock 

sector in Denmark is the main emitter of methane in Denmark, although the agreement also includes 

possibly help to other countries in reducing their methane emissions. The green transition also 

includes ambitions of considerable further reductions in nitrogen leakages from agricultural land to 

the aquatic environment in compliance with the EU Water Framework Directive with a target of 

achieving good ecological status in 2027.  

Although larger areas are suitable for growing vegetables and fruits, only a very small part of the area 

is used for horticulture. Also, the area used for grain legumes is small, although it has increased the 

last decade. Around 80% of vegetable consumption is imported. 

Water availability for household, industry and agricultural use in Denmark is good; however, the 

pollution of groundwater with chemical pesticides from agriculture and other uses are currently 

constraining the use of groundwater for drinking water (Kim et al. 2022), which in Denmark is 

produced without cleaning measures. The agricultural activities have also contributed to the 

pollution of groundwater with nitrates (Hansen et al. 2019). A range of measures have successfully 

reduced the risks of pollution of groundwater with both nitrates and pesticides, although new 

threats such as pollution with PFAS is emerging. The abstracting of water has generally decreased 

over time in Denmark from 860 mill. m3 in 1990 to 777 mill. m3 in 2020, although the use of water for 

irrigation has been fairly constant at about 200 mill. m3 with considerable variation between years. 

The area used for organic production was 11.7 % of agricultural area in 2022 (Landbrugsstyrelsen 

2022). In accordance with the EU Farm to Form strategy this should increase to 25% in 2030; 

however, the ambition is rather for a doubling of the current area with a market-driven development 

as part of the political agreement in 2021 by the Danish Parliament on the green transition of the 

Danish agriculture.  

In addition to the GHG emissions from the Danish agriculture, the average Danish food consumption 

has a large climate impact because of a high proportion of animal-based foods. Changes in food 

consumption as guided by the Danish official food based dietary guidelines has the potential of 



NNR2022 – Public consultation – February 2023 

12 
 

reducing the impact of around on third (Trolle et al. 2022). Although changed food consumption 

hardly contributes to the Danish goal of 70% reduction of GHG emissions in 2030, it is important for 

reducing the GHG footprint of the Danish society. 

 

Opportunities connected to Principle 9 

There is considerable scope for reducing agricultural GHG emissions through technological measures 

as outlined in the roadmap for sustainable transformation of the Danish agri-food system (Olesen et 

al. 2021). Existing technological measures for reducing methane emissions include feed additives for 

cattle and a range of measures for reducing methane from manure storages, such as biogas, 

acidification, and flaring. Nitrous oxide emissions can be reduced through the use nitrification 

inhibitors in combination with manure treatment and changes in fertilisation practices. In addition, 

rewetting of drained peatlands need to be implemented for reducing the land use emissions. There is 

also focus on change of arable crops to grassland that can be produced with lower emissions, and 

where new biorefining technologies making the grass suitable for feeding both monogastric and 

ruminant animals.  The political agreement on reduction of agricultural GHGs stipulate an emissions 

reduction from agriculture of 7.4 mill. ton CO2eq/year by 2030. About 1.5 mill. ton is from rewetting 

peatlands and about 2.0 mill. ton is from enhanced soil carbon storage from use of biochar produced 

from agricultural residues and wastes. Actions to implement these ambitions are still to be 

implemented, but it is anticipated that a farm level GHG accounting will be needed to ensure that 

targets are met. 

Reductions in GHG emissions can also be achieved through lowering the animal production sector. 

However, by far most of the Danish animal production is exported, and global meat consumption is 

projected to continue increasing for the next few decades (van Dijk et al. 2021). To reduce the 

expansion of global agricultural land and make room for more nature areas in Denmark there is a 

need for conversion from consumption and production of animal- to plant-based foods with less land 

use impacts.  Such reductions in livestock production are also associated with risks of emissions 

leakages (Beck, Kruse-Andersen, and Stewart 2023), which contradicts with the Danish climate policy 

that stipulates that emissions reduction in Denmark should not lead to increases elsewhere. Changes 

in the domestic animal production could therefore to a minor extent be driven by national changes in 

food consumption patterns, although there are considerable uncertainties related to effects on food 

import and export. Changes in the meals of public kitchens can encourage such changes directly and 

by inspiring the persons involved. Official guidelines for professional kitchens comparable to the 

official food based dietary guidelines for good health and climate have been published, and several 

initiatives at municipality level, e.g., in the municipality of Copenhagen.  

 

FINLAND 

 
Challenges connected to Principle 9 

• The total greenhouse gas emissions from the Finnish food system, including both domestic and 
externalised emissions, are estimated to be ca. 18,5 Mt CO2-ekv, which contributes ca. 30% of 
the total production-based domestic emissions in Finland (Nissinen and Savolainen 2019). From 
the production perspective, agriculture accounts for about 12% of national greenhouse gas 
emissions (without LULUCF). Greenhouse gas emissions from agriculture has been rather stable 
for the past twenty years (Statistics Finland 2022a) (NIR 2022). The specific major climate issue is 
the cultivation of peatlands that were originally drained from swamps. The annual amount of the 
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greenhouse gas emission of these organic arable lands is more than the total emissions of all 
other agricultural activities in the national greenhouse gas inventory (Statistics Finland 2022a)  

• The dietary shift needed for both health benefits and a significant reduction in the climate 
impact of the current diet, without compromising nutritional requirements, would require a large 
reduction in the meat consumption and shift to recommended diet in other perspectives, such as 
increase in an intake of legumes and other vegetable (Saarinen et al. 20xx).(Finnish Ministry of 
Agriculture and Forestry 2021). (Kaljonen, Karttunen, and Kortetmäki 2022). 

• Finland's national strategic plan for the implementation of the EU's agricultural policy reform in 
the years 2023─2027 (Finnish Ministry of Agriculture and Forestry 2022a) may not respond 
sufficiently ambitiously and concretely to the reduction of climate emissions and nutrient 
leaching, and other targets set in EU’s Farm to fork strategy. According to the environmental 
impact assessment of the plan, the program's actions would reduce greenhouse gas emissions in 
the agricultural sector by approximately 76 kt CO2eq/year and in the LULUCF sector by 
approximately 806 kt CO2eq/year. This corresponds to only about 5.5% of 2019 agricultural 
greenhouse gas emissions. There is still a long way to go to the 29% emission reduction target set 
by the Finnish Government Council for agriculture. 

 

Opportunities connected to Principle 9 

• The dietary shift can include a strong increase in the consumption of domestically caught fish 
whose stocks are at sustainable level or under-utilized (Saarinen, Fogelholm, Tahvonen, et al. 
2017), and it is recommended also from a water conservation point of view (Finnish Ministry of 
Agriculture and Forestry 2022b), because increasing fishing of some species, such as the Baltic 
herring and roach species, can also remove nutrients from water bodies and therefore control 
water eutrophication (Laamanen et al. 2021, Silvenius et al. 2017). 

• There are several ongoing attempts and means to increase the cultivation of legumes that 
flourish in Finnish conditions (pea, faba bean, lupins, clovers) and promote their wider use in 
food and feed (e.g., https://www.leg4life.fi/en/project-info/ ). Nitrogen-fixing legumes are well 
suited for reducing the use of synthetic nitrogen fertilizers in agriculture, imported protein in 
animal nutrition and meat products in human diets.  

• Free school meals, public catering and lunch restaurants can be used to increase awareness of 
sustainably produced food and introduce  to new flavours and ingredients (Kaljonen et al. 2020) 
School food can introduce healthy and sustainable eating habits that track to adulthood  

• The overall Finnish climate policy goal is to achieve climate neutrality by 2035. In general, Finland 
has a relatively high emphasis on environmental quality (Lehtonen et al. 2021), and a downward 
trend is foreseen in agricultural land use resulting from reduced livestock production and shift to 
more plant-based diets. The nutrient loading has been partly tackled by measures of the agri-
environmental subsidy schemes (Statistics Finland 2022a). It is expected that Finnish agriculture 
will be able to adapt to climate smart farming (Forsius et al. 2013). 

• There is a political consensus on the need of mitigation measures in agriculture, to drastically 
reduce use of deep peat soils for farming, and to shift diets not only for health but also for 
climate benefits towards reduced consumption of meat. It is expected that Finnish agriculture 
will be able to adapt to climate change farming (Forsius et al. 2013). The majority of the climate 
impact of the Finnish diet is associated with domestic production (Saarinen et al.) in line with a 
relatively high self-sufficiency rate (Table 1). This allows better management of environmental 
impacts through domestic policy. 

 

 

  

https://www.leg4life.fi/en/project-info/
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ICELAND  

Challenges connected to Principle 9 

Due to low population density and weather conditions no major challenges are identified relating to 

water use, nitrogen and phosphorus application and chemical pollution. Concerning GHG Iceland 

aims to reduce emissions by 40% before 2030 relative to the year 2005, thereby cutting emission 

from 3.2 to 1.9 Mt of CO2eq (Ministry for the Environment and Natural Resources 2020a). LULUCF 

(land use, land use change and forestry) is estimated to account for two-thirds of total emissions 

(Environment Agency of Iceland 2022).  

• Main environmental concerns and aspects regarding agricultural land degradation are soil 
erosion and over-grazing (Barrio and Arnalds 2022, Arnalds and Guðmundsson 2020). 
Extensive land areas (> 20.000 km2) with less than 20% vascular plant cover are still classified 
as grazing land (The Environment Agency of Iceland 2022). One of the challenges of reducing 
emission through LULUCF is the lack of consensus on how land is used for grazing.   

• Drained wetlands are also major source of emission. Currently an estimated 47% of all 

peatlands are impacted by drainage but only around 15 % of the drained peatlands are used 

for hay-making and some are used for grazing. For a large proportion of the drained wetlands 

the drainage no longer serves any practical purpose (Soil Conservation Service of Iceland 

2023). Slow pace of reducing such drainage is a major challenge for a shift to more 

sustainable agricultural practices.  

• Governmental target for reduction in GHG emission from agriculture (excluding land use) is 
currently set at 5% relative decrease by 2030 relative to 2005 (Ministry for the Environment 
and Natural Resources 2020a). Such a reduction may seem easily achievable but with red 
meat production and consumption being high (Gunnlaugsdóttir S Guðmandssdóttir R 2022) 
and a with annual population growth of ~1.5% such a reduction will be challenging without 
reduced consumption. One barrier for such change is current agricultural subsidisation2 as 
92% of all subsidise are allocated to sheep, beef, and dairy production; and 8% to production 
of vegetables. Production of other types of meat or alternative protein sources that are less 
GHG intensive are not subsidized. As a result, subsidised meat that is relatively GHG intensive 
is made competitive in price to other protein sources, thereby maintaining current demand 
and production. 

• Finally, cold climate and short growth season limiting crops suitable for human consumption 
is a major barrier for land use and is a major challenge in terms of diversifying food 
production and change from current agricultural practices. 

 

Opportunities connected to Principle 9 

• Reducing emission through LULUCF is a major opportunity for shifting agricultural production 
in Iceland in a more sustainable direction. This includes more optimal strategies for grazing, 
forestry, and restoration of drained peatlands.   
 

• Another opportunity for reducing GHG emission from agriculture is increasing and 
diversifying the production of vegetables. This is possible though relatively cheap and green 
energy in Iceland and excess of geothermal heat. A more equal subsidisation scheme, which 
currently is almost solely focused on meat production, might be one catalyst for such a 
change achieving both increase in production and consumption. 
 

• Better use of waste streams from meat production would also be a step in reducing GHG but 
such development would require legislative changes and would careful considerations in 
terms of risks. 
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NORWAY 

Challenges connected to Principle 9     

• 2/3 of Norwegian cultivated land is best or only suited for grass, which in practice can only be 
utilized efficiently by ruminants, generating significant amounts of methane. A strict climate 
policy with eliminating greenhouse gas (GHG) emissions as top priority would therefore 
imply abandoning large parts of the agricultural area (Table 1). This is, however, not 
necessary under a standard interpretation of net-zero emissions (Fankhauser et al. 2022, 
Allen et al. 2018). 

• Relative to a net-zero emission goal, the main problem is CO2 from cultivated peatlands, and 
both legislation and projects are targeting this problem (Table 2).  

• Because many of the arable areas of Norway are also the most densely populated, there are, 
generally, strong land use conflicts between food production and urbanization. 

• Water use is, generally, not a problem. However, the normal ample supply of water results, 
generally, in little emphasis on drought resilience. 

• Nitrogen (N) efficiency in Norwegian agriculture is much lower than in neighbouring 
countries (Table 2). Along with insufficient sewage nitrogen removal, this contributes to 
eutrophication and episodes of anoxic conditions in some fjords (Staalstrøm et al. 2022). 

• Phosphorous seems to be less of a problem, but P efficiency is also rather low (Table 2). 

• With the current low fertilizer efficiency, the F2F goal of 20% chemical fertilisers reduction by 
2030 ought to be well within reach. 

• Use of chemical pesticides are generally considered as well controlled (Mattilsynet and NIBIO 
2022). Following up the F2F goal of 50% reduction by 2030 may, however, be challenging. 

• The area grown organically is small (Table 1), and the F2F goal of 25% organic farms by 2030 
seems completely unrealistic for Norway. 

• While good, comprehensive data are lacking, there are indications that at an average, soil 
organic matter is decreasing in Norway (Rasse et al. 2019). The F2F goals of preserving soil 
fertility and reducing soil nutrient losses could therefore turn out to be a challenge. 

• Imported food and fodder occupy approximately the same land use as within Norway’s 
borders 

 

Opportunities connected to Principle 9 

• Nordic (including Norwegian) dairy and meat production, generally, has comparatively low 
GHG emissions per unit produced ("climate smart") (Poore and Nemecek 2018) and ongoing 
work, e.g. with fodder composition, will lead to further reductions. In a global context, where 
dairy and red meat will continue to be in considerable demand, a net-zero emission regime 
(Fankhauser et al. 2022) might therefore, in the end, enhance Norwegian dairy/meat 
production. 

 

• The need for improving Nitrogen efficiency fits very well with the need for increasing 
Norwegian domestic protein production. The opportunities offered by a warmer climate (ca 
0.3 – 0.4 degrees/decade in the growth season) (Meteorologisk institutt 2022) can be 
exploited for growing more legumes both for human consumption and animal feed. Projects 
in this direction (e.g. FoodProFuture and VOM) have yielded promising results. Thus, there is 
no inherent reason that a shift in consumption towards more plant- based protein could not 
for a large part be met by domestic products. 
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• More focus on soil health, as mandated by F2F, could also help in diversifying Norwegian 
production, with more emphasis on crop rotations and less on high yields. 

 

SWEDEN 

Challenges connected to Principle 9 

The Swedish climate policy goals are to have net zero GHG emissions by 2045 and negative emissions 

thereafter. There are no specific targets for the reduction of greenhouse gas emissions in the 

agricultural sector at the national or EU level. The goals related to agriculture are set for reductions 

of emissions from agriculture, transport, buildings, waste and small industry as a group. GHG 

emissions from agriculture is estimated to be reduced to 6.2 million tonnes of CO2eq in 2030 as a 

result of more efficient cattle production, requiring less animals. However, in the national food policy 

there is an ambition to increase overall food production and that could lead to an increase in total 

emissions, especially if dairy and livestock production is increased.  

One of the main challenges is the high consumption of meat and dairy that results in high climate 

footprint. This challenge is necessary to address in order to reduce overall climate impact from 

Nordic diets. (UNEP 2022) An overall reduction of meat consumption is required, but there are also 

important considerations to be made when it comes to type of meat. Poultry production is 

associated with lower climate impact than beef production and chickens convert feed efficiently. 

However, poultry production in Sweden does not contribute to the environmental benefits of open 

landscapes and biodiversity as beef production can do (see further Principle 10, section xx). The 

production of feed for pigs and chicken are also associated with climate impact, land, use, water use 

and biodiversity depending on the origin and type of feed ingredient.  

Even if chemical pollution from foods grown in Sweden can be reduced further, the main challenge 

concerning chemical pollution relates to foods imported from other countries. 

 

Opportunities connected to Principle 9 

There are 16 national Swedish Environmental objectives that relates mainly to food consumption 

through goals and indicators set for the environmental impact of agriculture. Sweden has relatively 

high taxes on CO2, fertilizers and pesticides (Kuylenstierna et al. 2019).  For several environmental 

impacts, the Swedish food system performs better than the EU-average, for example lower nutrient 

leaching from arable land and lower pesticide use (Kuylenstierna et al. 2019). This is a consequence 

of the type of foods (mainly cereals) grown in Sweden using less pesticides compared to e.g. fruit and 

vegetables.   

Several recent studies suggest that seafood can have higher nutritional value and less environmental 

impact than other sources of animal protein such has beef, pork and chicken (Gephart et al. 2021, 

Hallstrom et al. 2019, Bianchi et al. 2022, Koehn et al. 2022). Such comparisons often come out 

favourably for small pelagic fish such as herring and mackerel. Environmental impact may differ a lot 

between different aquatic species and may contribute in different ways to environmental stressors 

and even within the same species depending on production system. Where, when and how it is being 

caught or farmed play a role. There are under-used fish species and other blue foods such as mussels 

and algae that have potential to contribute positively to the diets in the Nordics – by generating less 

negative environmental impacts and improving resource use. 
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There is potential for growing more legumes in Sweden, using more land for crops for direct human 

consumption instead of livestock farming (Roos et al. 2020). However, there are challenges with 

developing suitable varieties and with the processing (Tidaker et al. 2021).   

Another major opportunity is the potential of steering towards more plant-based foods and less 

meat consumption in the public meals (Colombo et al. 2020). The commitment of governmental 

agencies to agree on and to follow up on targets for sustainable food consumption is a key factor. 

 

 

#10 Preserve biodiversity, including that of crops, livestock, forest-derived foods and aquatic genetic 

resources, and avoid overfishing and overhunting 

 

 Common Nordic challenges and opportunities connected to Principle 10 

After a century of specialisation and intensification of agriculture, the local biodiversity associated 

with traditional agricultural landscapes is threatened many places in all the five Nordic countries. This 

is driven by a range of different factors, including large-scale mechanisation leading to landscapes 

with less boundaries and places for refuge for the biodiversity, increased use of agricultural inputs 

leading to more dense stands of crop monocultures leaving little room for wildlife in the farmland, 

and for some of the countries by reduction in grazing livestock due to decreasing profitability of 

grazing animals. These factors have to some extent been counteracted by increased focus on organic 

farming that emphasize less use of agricultural inputs and integration of livestock. 

The degree of these threats varies across countries, with country specific aspects, like preserving 
semi-natural pastures in Sweden– which is a challenge also in the other countries. These pastures are 
examples of agricultural systems where human interference is crucial for maintaining a high level of 
biodiversity. In this case, keeping grazing animals on high-nature value-grasslands. If these lands are 
abandoned or planted with forest, numerous species will be threatened. Thus, grazing ruminants 
linked to these grasslands can support biodiversity, and in the Scandinavian countries there are 
relatively many of these landscapes left (in comparison to the rest of Europe (Karlsson et al. 2018; 
Karlsson and Röös 2019). 

Generally, rotating cattle, sheep, goats or other grazing livestock between different pastures can 

improve both soil health and plant biodiversity. It must, however, be noted that the total herd size 

needed for this is way smaller than the current livestock population, and that too high grazing 

pressure easily will degrade the soil and ecosystem (Bruteig, Austrheim, and Norderhaug 2003). 

Foods and animal feed consumed in the Nordics have a biodiversity impact in the countries where 

they are produced. This impact may vary according to region, production methods and land use 

history. Biodiversity impacts are highly dynamic and site-specific. Large impacts come from imported 

foods, particularly products that are known drivers of deforestation in tropical regions, such as palm 

oil, coffee and cacao, and feedstuffs, like soy, having a large negative impact on biodiversity abroad 

(Ahlgren, Morell, and Hallström 2022).   

Vegetables, starchy roots, and pulses – ideally with domestic origin – are examples of foods indicated 

to have lower biodiversity impact, and it is an important challenge to increase their use in the Nordic 

diet (Ahlgren, Morell, and Hallström 2022).  
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As long as the pressure on domestic land use is modest, higher self-sufficiency is, generally, 

associated with reduced potential biodiversity impacts.  

When it comes to acuaculture, negative impacts on biodiversity may result both from land 
transformation and unsustainable fishing for feed ingredients. Freshwater use is also mainly related 
to feeds, but release of nutrients may be of most concern at farm sites. Aquaculture of non-fed 
species – like mussels and seaweeds - have the smallest environmental footprint of all seafood and 
can also provide environmental services (i.e. nutrient absorption) (Naylor et al. 2021). Capture 
fisheries can also result in negative impacts on aquatic food webs and biodiversity, where both how 
much being fished and type of gears involved are of importance (Gephart et al. 2021).   

 

The new EU Common Agricultural Policy demands increased use of set-a-side as part of supporting 

ecosystem services and biodiversity. Targeted use of set-a-aside, in particular along streams, may 

also help to reduce nutrients loadings to the aquatic ecosystems and thus also support the measures 

to comply with the Water Framework Directive (Odgaard et al. 2019). 

The solutions for increased biodiversity in Sweden must be locally adapted as more variation is 

generally needed at the plains and measures to sustain agricultural activities in areas dominated by 

forest, that used to have more land for crops and pasture (Swedish Board of Agriculture, 2019). This 

may also apply to areas in Norway and Finland. 

 

DENMARK 

Challenges connected to Principle 10 

There has since the 1990’s been growing concern on the declining biodiversity of the Danish 

landscape. The Wilhjelm Committee (2001) was appointed by the government to address the issue as 

basis for an action plan on biodiversity and nature conservation (The Wilhjelm Committee 2001). The 

committee identified the main causes of biodiversity decline as too intensive agricultural production 

with too many nutrients, too little water due to drainage of former wetlands, chemical pollutions, 

too little grazing, too small and fragmented nature areas and lack of continuity between these.  

The actions for improving biodiversity in Denmark have been inadequate to reverse the biodiversity 

decline. The Danish Biodiversity Council states that the areas used for agriculture and forestry in 

Denmark reduce possible areas of nature. There is a need to increase the area for protected nature 

in terms continuous areas, and with focus on the quality of the areas (The Danish Biodiversity Council 

2022).   

Denmark is far from the goals regarding land use in the EU biodiversity strategy for 2030, that 

protected nature shall cover 30 % of both the land and sea, and that one third hereof (10 %), shall be 

strictly protected nature. The Danish Biodiversity Council estimates that max. 2.3 % of land area of 

Denmark (with high certainty) contributes to international area goals for protected areas. In addition, 

5.3 % of the area might also fulfil the criteria, but this needs confirmation by further analyses. No 

land area fulfils the criteria of strictly protected areas for sure, but 2.3 % might be included as such. 

For the sea area max. of approximately 12 % can be seen as protected and max 4.1 % as strictly 

protected nature. 
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Opportunities connected to Principle 10 

There are opportunities for increasing the nature areas by rewetting drained peatlands and 

converting this to protected nature as part of the efforts to reduce GHG emissions and to protect 

agricultural land from flooding. Some of these areas are located along streams and may thus be used 

to connect fragmented nature areas. The new EU Common Agricultural Policy demands increased 

use of set-a-side as part of supporting ecosystem services and biodiversity. Targeted use of set-a-

aside may also help to reduce nutrients loadings to the aquatic ecosystems and thus also support the 

measures to comply with the Water Framework Directive (Odgaard et al. 2019). 

It may very well be necessary to complement this with other measures to enhance the area of 

protected nature as well as to increase the quality of nature areas, e.g., through the new focus on 

rewilding and nature national parks. 

 

 FINLAND 

Challenges connected to Principle 10 

• The foods with the largest global biodiversity impact in the Finnish diet includes poultry, fat 
spreads, imported aged cheese, fish, pork and beef, and coffee (Kyttä, Hyvönen, and Saarinen 
2023). In Finland, a quarter of endangered species and one fifth of all species on the red list are 
rural biotopes and cultural habitat species that have been endangered or affected due to 
changes in agriculture since the 1960s (Hyvärinen et al. 2019). 

• If the environmental impact of Finnish food consumption is measured as a potential reduction in 
global species richness, more than 85-90% of the impact is related to imported products (Kyttä 
2022, Sandström et al. 2017).  Food imports from Brazil, India, Colombia, and Indonesia have 
been estimated to threaten global species richness the most, which is due to the large number of 
native endangered species in these countries (Sandström et al. 2017). For example, Brazilian soy, 
which is imported to Europe mainly as feed for domestic animals, in Finland particularly for 
poultry, accelerates deforestation and environmental pollution in production areas (Kyttä 2022, 
Sandström et al. 2017). 

• Fishing is important in preventing the eutrophication of Finnish waterways (Laamanen et al. 

2021). This may also apply to some waterways in the other Nordic countries. 

 

Opportunities connected to Principle 10 

• The new national biodiversity strategy will be completed in 2023, and its goals will be consistent 
with the EU's biodiversity strategy. 

• Thinking of least concern species, it would be beneficial to increase the share of fall grains, 
insect-pollinated plants, pastures and, other perennial grass especially in farmlands dominated 
by spring grains (Toivonen et al. 2022). In addition, increasing the long-term fallow area would 
effectively promote the diversity of plants and butterflies.  

• Fishing is important in preventing the eutrophication of waterways (Laamanen et al. 2021).  
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ICELAND 

Challenges connected to Principle 10 

• Iceland continuously works on sustainability of fish stocks, preserving fish stocks and species. 
This to prevent overfishing and support biodiversity. 

•  Iceland, as other Nordic countries, has a challenge in diminishing their eating of products 
that create risks for biodiversity in other countries. This means, e.g., the growing of food 
items that drive deforestation in tropical regions, such as palm oil, coffee, and cacao – as well 
as meat and/or animal products that have been fed with soybeans derived from tropical 
regions. 

• Increase of traditionally grown and wild vegetation for food in Iceland is a challenge but 
boosts preserving of biodiversity, e.g., yellow and white turnips, rhubarb, and berries such as 
blueberries, bilberries, crowberries and stone brambles. This accounts as well to other 
vegetation possible to grow in the country of Iceland. 

• Domestical growing of cereals and fruits and some vegetables is a challenge but would likely 
preserve biodiversity in other countries 

 

Opportunities connected to Principle 10 

Iceland’s fishing strategy could be an opportunity on a larger level, I.e., for other countries as the size 

of species is continuously measured to avoid endangering (Lög um stjórn fiskveiða 2006, með nýrri 

breytingum (https://www.althingi.is/lagas/152c/2006116.html)). 

 

•  Iceland ratified the UN treaty on Convention on Biological Diversity in 1994 and in 2010 the 
member states for the treaty agreed to implement the so-called Aichi biodiversity targets. 
How to achieve these aims is an opportunity.  

• Changing of eating habits to preserve and boost biodiversity both abroad (diminish the 
consumption of foods which have destroyed land in foreign countries) and within Iceland 
(increase consumption of vegetables and berries grown in Iceland) is an opportunity which 
could support health.  

• Changing of food consumption based on altered food production to diminish land erosion 
because of heavy grazing is an opportunity. 

• Indications for opportunities for increased vegetation and biodiversity is the fact that 65% of 
the country was covered by vegetation some centuries ago (Denk et al. 2011)as well as 
periodically decreased number of sheep and diminished consumption of sheep meat 
(Statistics Iceland, Meat/Lamb production 2080-2021, Framleiðsla - Hagstofa Íslands) 

 

NORWAY 

Challenges connected to Principle 10 

In line with the general Nordic situation, the main challenge for Norway is associated with the large 
land use worldwide from imported foods as a result of our consumption patterns (Lindahl 2016). For 
parts of Norwegian imports, such issues are to some extent addressed. For example, only certified 
Brazilian soy is used in feed concentrate, but still the Norwegian demand adds to the total, which is 
considered too high. 
 
As 97% of the land area is not actively cultivated, the agricultural threat to biodiversity in Norway is 
necessarily limited, but may be important locally. Of 23405 species evaluated in 2021 in Norway, a 
total of 2752 species were assessed as threatened (Artsdatabanken 2022). These species have a high 

https://www.althingi.is/lagas/152c/2006116.html
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to extremely high risk of dying out if the prevailing conditions persist. The largest driver of extinction 
threat is land use change.  
 
Diversification and adequate crop rotations are often difficult to achieve, because of strong 
ley/grains regional production differentiation, small fields and production units and lack of suitable 
cultivars and incentives. These challenges are met by an increasing number of measures (refs). 
 
The main Norwegian challenge to biodiversity comes from forestry, which we will not treat here, as it 
is, currently, not related to food production.  
 
Outfield grazing may represent a mixed bag: Generally, the grazing pressure is rather low, but may 
still be problematic some places. At other places, grazing and/or cutting grass for hay is essential to 
preserve the cultural landscape.  Goats and sheep may be essential to keep the landscape open. 
Reintroducing top predators like wolves may thus have the paradoxical effect of abandoning grazing-
based cultural landscapes because they make grazing by sheep and goats practically impossible 
(Bruteig, Austrheim, and Norderhaug 2003). 
 

The extent of Norwegian plant breeding programs has been reduced the last ten years, but recently 

there has been an increased interest in the use of older plant material (grain varieties) in systematic 

work to increase the protein share in food and feed grain (Mezzera and Sæther 2016). This is an 

example of maintaining and exploiting biodiversity. 

 

Opportunities connected to Principle 10 

Knowledge of the status, trends and threats to biological diversity and genetic resources for livestock 

and cultivated plants is good. The extent of plant breeding programs has been reduced the last ten 

years, but recently there has been an increased interest in the use of older plant material (grain 

varieties) in systematic work to increase the protein share in food and feed grain. Such measures will 

contribute to Norwegian agriculture and consumption having less impact on the biological diversity 

in other countries and continents (Mezzera and Sæther 2016). 

The knowledge and monitoring of agricultural micro-organisms is inexhaustible and should be given a 

greater place and importance in sustainable agriculture with systematic strengthening of soil health 

and biological diversity in the soil. Species that have a regulatory or supporting ecosystem function 

should be given greater attention. Proposals have been put forward for new monitoring programs for 

terrestrial biological diversity. 

Meadows, pastures and uncultivated pastures are important habitats for the conservation of 

biological diversity. Active use of such areas is necessary to avoid a significant weakening of biological 

diversity (Mezzera and Sæther 2016). 

 

SWEDEN 

Challenges connected to Principle 10 

Imported foods consumed in Sweden (and imported input resources like feeds) can negatively 

impact biodiversity in countries where they are produced. Some products like coffee, cocoa and olive 
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oil can be of special concern as biodiversity rich land in tropical countries is being transformed for 

production (Moberg et al. 2020). For other foods, for example bananas, the high biodiversity impact 

is due to the high biodiversity loss per square meter of land occupied for growing bananas in South 

and Central America. A relevant example is coffee, as all the Nordic countries have a very high coffee 

consumption per capita. A lower consumption of coffee could influence the negative environmental 

impacts of coffee production such as impact on biodiversity. Alternatively, taking responsibility for 

this consumption could be use certifications and aid that is steering towards more sustainable 

production. 

Large changes in the agricultural landscape in Sweden have had a major impact on biodiversity loss 

(Swedish Board of Agriculture, 2019). Habitats in Sweden with poor status includes grazed pastures 

and mowed meadows due to overgrowth (Aronsson et al., 2020). The area of natural pastures in 

Sweden has declined and that affects the genetic biodiversity of a species specialising on grasslands, 

and species diversity negatively (Cousins et al. 2022). Among the species with worst conservation 

status are butterflies and beetles that have their habitat in grasslands and in old trees and dead 

wood (Aronsson et al., 2020). Agricultural production has developed in the past century to become 

more intensified and more specialised (Swedish Board of Agriculture, 2019). In addition, agricultural 

methods have changed, with a higher degree of mechanisation, increased use of mineral fertilizer 

and pesticides. The landscape has changed considerably also due to changes in society such as more 

infrastructure and regulation of waters. Both when farmed land, natural pastures and hay meadows 

are overgrown, and when farming is intensified, it has a negative effect on many species (Swedish 

Board of Agriculture, 2019). 

About 75 % of Swedish seafood consumption is supported by products generated from fisheries and 

aquaculture in other countries (Sundblad et al. 2020).  This increases the challenge for understanding 

about how Swedish seafood consumption impact biodiversity, as much of the biodiversity impacts 

are due to local/regional contexts (Moberg et al., 2022). At the global level stocks fished at 

biologically unsustainable levels has increased - from 10 percent in 1974 to 35.4 percent in 2019 

(FAO 2022b). Sundblad et al. (2020) modelled the impact of Swedish consumption of seafood on 

environmental indicators of seas around Sweden. It was shown that increased consumption of wild 

salmon could result in negative effects on biodiversity if the biomass of spawning wild salmon 

becomes too low. Overconsumption of Swedish cod could also cause biodiversity loss caused by 

detrimental fishing methods impacting seabeds negatively (Sundblad et al. 2020). 

 

Opportunities connected to Principle 10 

Agriculture is the basis for the high biodiversity and the cultural values of the traditional open 

agricultural landscape in Sweden. The landscape provides natural conditions in the form of grassland 

and water which are suitable for raising cattle (Cederberg et al. 2016). Meat and milk production 

combined takes advantage of the resources (Hessle et al. 2017). At the same time, modern 

agriculture relies on the ecosystem services of many species, for example pollinators. Swedish 

consumption of land animal sourced foods generally has lower biodiversity impact compared to 

plant-based foods (Moberg et al. 2020). The reason for this is that much of the beef consumed in 

Sweden are produced on land with low biodiversity (Sweden and Northern Europe). Thus, 

biodiversity impact of beef was low per kg even if the land use was high (Moberg et al. 2020).  

It is important to note that the driver of keeping natural pastures in Sweden is not the consumption 

of cow´s meat as the consumption has increased while the pastures have been reduced (Larsson, 

Olén, & Brady, 2020). It is political decisions and economic incentives behind the keeping of the 
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natural pastures. The solutions for increased biodiversity in Sweden must be locally adapted as more 

variation is generally needed at the plains and measures to sustain agricultural activities in areas 

dominated by forest, that used to have more land for crops and pasture (Swedish Board of 

Agriculture, 2019).  

Organic farming is associated with an enhanced species richness, but the effect is often species 

specific and depend on the context and the type of surrounding landscape (Winqvist, Ahnström, & 

Bengtsson, 2012).  

 

#11 Minimize the use of antibiotics and hormones in food production 

The challenges and opportunities connected to food loss and waste in the Nordic countries are more 

or less similar in all five countries so here we have merged the evaluation.  

 

Common Nordic challenges and opportunities connected to Principle 11 

One of many goals of the Farm to Fork Strategy (F2F) of the European Union is the following which is 

relevant for #11 (European Commission 2020): 

• Reducing total EU sales of antibiotics for farmed animals and aquaculture by 50 percent 

In 1981, with Directive 81/602/EEC, the EU prohibited the use of substances having a hormonal 
action for growth promotion in farm animals. This prohibition applies to Member States and imports 
from third countries alike. 

In January 2022, the European Union banned all forms of routine farm antibiotic use, including 
prophylactic group treatments. Using antibiotics to compensate for inadequate husbandry or poor 
hygiene also became illegal. If properly implemented, it should lead to a large reduction in farm 
antibiotic use, help tackle the serious crisis of antibiotic resistance, and protect human and animal 
health (Nunan 2022).  
 
Figure 1. The Figure shows veterinary antibiotic use in Europe in 2020 (mg per kg of PCU). From 

(Nunan 2022). 
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The five Nordic countries differ significantly from the rest of Europe and other continents when it 
comes to the use of antibiotics in food production. In general, little antibiotics are used, and 
particularly little in Norway and Iceland. On the other hand, the estimates might be partly skewed by 
the fact that antibiotic intensive meet is imported - but data are not available to correct for such 
import. The development of antibiotic resistance is a threatening slow-growing pandemic that is 
expected to have dramatic consequences if the global development is not slowed down quickly. 
 
Still, the low incidence of antibiotic resistance in the Nordic countries and the low consumption of 
antibiotics in food production can be attributed to a joint effort by the primary industries, authorities 
and research to prevent disease rather than treating animals/fish, so that they avoid getting sick. In a 
more sustainable food production, this approach must be central as a principle for strengthening soil 
health, plant health, fish health, animal health and public health. A common and good health for 
people, animals, plants and fish is developed through preventing disease and finding a coexistence 
with bacteria and organisms that interact with food production. 
 

-  

#12 Minimize the use of plastics and derivatives in food packaging 

The challenges and opportunities connected to plastics in the Nordic countries are more or less similar 

so here we have merged the evaluation.  

Common Nordic challenges and opportunities connected to Principle 12 

FBDGs do not usually address environmental issues related to food packaging. Food contact 

materials may contain compounds with that are suspected to adversely affect health, and 

unnecessary plastic pollutes the environment. However, there is still a role for plastic in food 

packaging as plastic wrappings increase the life-span of many fresh products and thus reduces food 

waste (Svensson and Olafsson 2011). 

A number of disposable plastic items are since 2021 prohibited according to EU law (European 

Commission 2021). The legislation prohibits certain single use plastic items on the market, thereby 

implementing the EU directive No 2019/904 on the reduction of the impact of certain plastic 

products on the environment. These items include cutlery, plates, straws, beverage stirrers, and food 

and beverage container and cups made of expanded polystyrene. The EU directive has also been 

implemented in Iceland and Norway. 
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In addition, EU legislation on waste is being updated, including higher demand on level of recycling 

and producer responsibility. 

The Nordic Ministers of Environment and Climate have actively worked for a legally binding global 

agreement on plastic pollution (Nordic Council of Ministers 2021). In November/December 2022 the 

first session of an Intergovernmental Negotiating Committee to develop an international legally 

binding instrument on plastic pollution, including in the marine environment, took place in Uruguay. 

  

 

#13 Reduce food loss and waste 

The challenges and opportunities connected to food loss and waste in the Nordic countries are more 

or less similar in all five countries so here we have merged the evaluation.  

Common Nordic challenges and opportunities connected to Principle 13 

From 2020 the EU countries are obliged to report food waste data according to the new Waste 

Framework Directive. Through the Paris Agreement and Agenda2030 the Nordic countries have 

agreed to work towards the 17 Sustainability goals which also address food waste reduction though 

SDG12.3 stating: “By 2030, halve per capita global food waste at the retail and consumer levels and 

reduce food losses along production and supply chains, including post-harvest losses”. 

To follow up on SDG12.3, indicators have been developed. To support food waste reporting, large 

efforts have been made to align the EU-reporting and the reporting towards SDG12.3 as much as 

possible. Sweden and Denmark link their reporting closely to the Waste Framework Directive while 

Finland and Norway base their data collection mostly on voluntary reporting. Norway and Finland 

report on a detailed level and estimate impact like costs and GHG-emissions. All Nordic countries 

have necessary detail in data that are measured to fulfil the requirements set by the purpose of food 

waste monitoring program (Hanssen et al. 2021). 

The Natural Resources Institute Finland (Luke) has built a national food waste monitoring system 

through a dedicated project (Hartikainen et al. 2020). The project has developed tools for monitoring 

and reporting on food losses and waste, with the aim to identify the most efficient measurement 

methods for each stage of the food chain.  

Dietary change, technical changes in food production, legislative changes and reduction of losses and 

waste are all necessary for our food system to fit within planetary boundaries (Springmann et al. 

2018). Households in the Nordic countries waste large amounts of edible foods, although its 

contribution to the dietary climate impact is rather low (Saarinen, Fogelholm, Tahvonene, et al. 

2017). It varies between the Nordic countries where the food losses are largest, i.e. in households, or 

processing and manufacturing or restaurants and food services. 

A relatively low proportion of household income is used for food (Table 1) and an over-consumption 

leads to environmental impacts with no nutritional or culinary benefits. A more circular approach to 

food production and waste management can be part of the solution for more sustainable food 

production systems.  

Use of different cuts and organs of the cattle is important for efficient use of resources. Not to waste 

edible parts of animals, traditional knowledge and recipes  of non-filet parts of animals are useful. 

There is also an important role of food processing here. However, using the whole animal implies 
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producing more processed meat products and is as such in conflict with the health advice to reduce 

the intake of this food category. There are many more options for upcycling food waste in the food 

industry and thus to generate additional revenue for the industry while lowering environmental 

impacts (Ascheman-Witzel et al. 2023). 

Not only ruminants, but also monogastric animals can have a net positive role in the food system if 

given the chance: pigs used to be fed on food and feed waste fractions, and the consumption was 

very limited compared to what we have today. Poultry was fed by leftovers from grain production 

and with weeds etc., again with much less production than today, and with emphasis on eggs. Only 

after the egg-laying age, the old hens were eaten. And the consumption was much less than today, in 

the diets. Hence, there is an ecological role of these monogastrics in a circular food system, if given.  

A Nordic report on food loss and waste states the following: Halving food waste by 2030 calls for 

radical changes in the food chain. These radical changes require four dimensions: technology push, 

societal pull, market pull, and regulatory push. Based on these four dimensions, they classified 

measures to reduce food waste into four topics: Policy instruments, changing social norms, nudging 

and changing practices, and intelligent technology and new products & business models (Hanssen et 

al. 2021). To achieve, key actors from all steps in the food chain need to collaborate to agree upon 

the methods and solutions. 

 

Sociocultural aspects 
 

#14 Are built on and respect local culture, culinary practices, knowledge and consumption patterns, 

and values on the way food is sourced, produced and consumed  

 

The challenges and opportunities connected to local culture, culinary practises etc. in the Nordic 

countries are more or less similar so here we have merged the evaluation.  

 

Common Nordic challenges and opportunities connected to Principle 14 

Respect of local culture etc may be regarded as cultural acceptability, meaning that 

recommendations and advice should not diverge too much from current dietary habits, and this 

concept is discussed by (Béné et al. 2019) However, what constitutes “current dietary habits” is a 

rapidly moving target: The inter-connectivity of the global food system supply in most high-income 

countries has led to a shift from more traditional diets composed of a limited set of staples toward 

more diversified diets that are higher in energy and macronutrients (Popkin 2017, Gordon et al. 

2017). This dietary flux is not least visible in the Nordics, where all five countries have become 

increasingly part of the global food market (Kummu et al. 2020, Wood et al. 2019).  

 

Accordingly, the food basked in all Nordic countries has changed formidably from the 1950s till 

today; it contains more fruit, vegetables, and meat, but less fish, milk and potatoes 

(Helsedirektoratet 2021, Viinisalo, Nikkilä, and Varjonen 2008, Aalto 2018, Aalto and Peltoniemi 

2014, JORDBRUKSVERKET 2015).  We now buy fruit and vegetables all year round, the diet has 

become more varied and is more similar to the diet of other affluent societies. Many people eat 

healthier, but most people eat far less fruit and vegetables than recommended. Our modern diet also 

implies a far higher consumption of highly processed foods with a high content of salt, sugar and/or 
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saturated fat. Many such products are cheap and lead to a high consumption of soft drinks, biscuits 

and snacks, although purchases of sugar-containing soft drinks have declined the last couple of 

decades  (Helsedirektoratet 2021, Valsta, Tapanainen, et al. 2022, LIVSMEDELSVERKET 2016).  

These poor diets are a leading risk factor for poor health across the region, responsible for 40–48% of 

deaths from cardiovascular disease and 25–28% of deaths from diabetes (GBD 2017 Risk Factor 

Collaborators 2018). Overconsumption of energy-dense foods contributes to half of the adult 

population and one in seven children being overweight or obese (Stockmarr, Hejgaard, and 

Matthiessen 2016, Matthiessen et al. 2016). 

To value the way food is sourced, produced and consumed can include to acknowledge and try to 

mitigate the high pressure on biodiversity in sensitive ecosystems in other parts of the world that is 

the result of Nordic food consumption (Ahlgren, Morell, and Hallström 2022). The trade-off here is 

that many poor countries are depending on the export of tropical fruits and vegetables (Mohamed 

and Abdullah 2011). Utilization of feed resources, for aquaculture and fed animal farming in general, 

also raises ethical questions about efficient and equitably use of global food resources (Farmery et al. 

2021).  

A challenge overall is that food culture, biological cultural heritage of landscapes, one example being 

the Sami food culture and traditions of reindeer keeping, are not properly accounted for and the 

economic value of an efficient food production is often prioritized. 

 

#15 Are accessible and desirable 

 

Common Nordic challenges and opportunities connected to Principle 15 

Food security may be assessed by the Global Food Security Index (GFSI) that evaluates food security 
across four key pillars: affordability, availability, quality and safety, and sustainability and adaptation 
(Economist Impact 2022). Among the 113 countries that are ranked, four of the five Nordic countries 
are included*: 
 

 DK FIN NOR SWE 

Overall score 14 1 3 7 

Affordability 6 8 28 7 

Availability 39 16 51 21 

Quality and 
Safety 

2 5 8 11 

Sustainability 
adaption 

24 2 1 14 

 
*Iceland: no data 

 
Although the Nordics overall get high rankings, the scores in the 2022 GlFSI reflect a fragile global 
food system that is under immense pressure and facing some of its worst outcomes ever. Globally, 
food prices and hunger are hitting record highs, while affordability is plummeting as shocks like the 
covid-19 pandemic, armed conflict and climate change compound systemic stresses. These stresses 
and shocks pose risks that could get worse as threats to food security become the new normal 
(Economist Impact 2022). Special support may be needed for the most vulnerable population groups 
whose food security has been permanently weakened (Silvasti 2015).  
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The British report “The Plan” gives a shocking illustration of how income influences diet accessibility  

and quality (Dimbleby 2021). People in the lowest income quartile would need to spend 48% of their 

net income on food if they were to eat according to dietary recommendations, compared to 11% of 

net income in the highest income group. Sadly, to many, a healthy and sustainable diet is out of 

economic reach (Hirvonen et al. 2020, FAO 2022d).  

 
 

DENMARK 

Challenges connected to Principle 15 

 

 

Opportunities connected to Principle 15 

 
 

FINLAND 

Challenges connected to Principle 15 

• The share of food and non-alcoholic beverages in household consumption expenditure in the 
lowest income quintile is around 13%, while the corresponding share in the highest income 
group is only about 9% (Statistics Finland 2016). 

• Food consumption and the sustainability of food choices differ by sociodemographic groups. 
These include income level, level of education, gender, and place of residence. The diet of those 
belonging to the highest education and income groups is on average closer to nutritional 
recommendations and the goals of a sustainable diet (Haario et al. 2022, Vaalavuo et al. 2021, 
Valsta, Tapanainen, et al. 2022). 

• Regional differences can be seen in higher consumption of plant-based foods and lower 
consumption of animal-based foods in cities than in rural environments (Härkänen et al. 2022, 
Valsta, Tapanainen, et al. 2022). 

• Food insecurity (measured by the Household Food Insecurity Access Scale) was shown to be 
widespread among low-income Finnish service workers (Walsh et al. 2022) and may have 
continued to increase during the COVID-19. The COVID-19 pandemic, high input costs, and the 
war in Ukraine have led to rising costs for food. The COVID-19 pandemic highlighted the 
precarious position of migrant workers who endure worse working conditions or lower pay than 
those protected by trade unions (Jones, Mudaliar, and Piperthan 2021).  

• The food retail market is dominated by two domestic chains, the “S” and the “K”, with some 
competition from an international chain, the Lidl. Even more than the domestic food industry, 
the food retail market operates in the global environment, where domestic prices compete with 
global prices. This leads retail to a position of an upper hand of bargaining domestic prices 
against global prices. This has created a power-imbalance in the food chain, the farming sector 
having least power to secure prices and income (Tauriainen 2022). The situation is problematic 
from the point of view of securing domestic food production (Niemi and Liu 2016).   

 

Opportunities connected to Principle 15 

• In 2022, Finnish people ranked the first in food security assessed by GFSI.  

• School catering promotes equality in nutrition and can support healthy and sustainable lifestyles. 
Each Finnish child and young person attending pre-primary, basic and upper secondary education 
- nearly 900 000 pupils and students - are entitled to free school lunch. 
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ICELAND 

Challenges connected to Principle 15 

• In Nordic countries food insecurity is more frequently found among some social groups than 
other. It is a challenge to ensure food security among single parents and low-income 
households. This means affordability, which has been reported to be decreased in low-
income households; as well as availability, quality and safety, which can be decreased in low- 
income households and probably among those living in relatively isolated areas in the 
countryside. 

• It is a challenge to increase the production of food of lower cost and a greater variety of food 
available for all to hinder food insecurity.  

 

Opportunities connected to Principle 15 

• As in most western countries of the world the meat production in Iceland is heavily 
subsidized and other agricultural production and trials are to a much lesser degree. This is 
important to change so variation in food and food production will suit all regarding 
sustainability and health. 

• School lunches including kindergarten, pre-school and elementary schools are important 
opportunities to support all children and families with healthy meals. 

• Education to all is also an opportunity to share information about healthy food. 
 

NORWAY 

Challenges connected to Principle 15 

 

 

Opportunities connected to Principle 15 

 

 

SWEDEN 

Challenges connected to Principle 15 

Overweight and obesity is an underlying risk factor for chronic disease. The proportion of the 

Swedish population having overweight and obesity has increased, and it is most common in age 

groups above 45 years and among people with lower education (Public Health Agency of Sweden, 

2021). The prevalence also varies in different parts of the country with higher risk of overweight or 

obesity in areas of lower socioeconomic status.   

The supply of foods, the energy available for consumption has increased, and the exposure and 

availability of convenience foods high in energy and low in nutrients has increased over time. The 

challenge lies in making healthy food available, and to discourage overconsumption of convenience 

foods high in energy and low in nutrients. 
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Opportunities connected to Principle 15 

A healthier diet is key to reach the target of creating societal conditions for a good and equal health 

in the whole population and close the preventable health gaps within one generation (Public Health 

Agency of Sweden 2018).  

The food culture, our social norms, traditions, religion and trends affect our choices of foods and 

meals. In order to be able to achieve healthier and more sustainable food patterns in the population, 

the role of the food environment, which is the social and physical environment we live in has been 

raised by the Public Health Agency of Sweden (Public Health Agency of Sweden 2021a). The 

opportunity is that our food patterns has changed over time, so a change is possible, and there are a 

number of means of control to change dietary patterns if we are committed (Svenfelt et al. 2022). 

School lunches are very important as they are nutritious meals accessible to all students and shown 

to provide half of the daily vegetable intake (Eustachio Colombo et al. 2020). 

 

#16 Avoid adverse gender-related impacts, especially with regard to time and allocation 

The challenges and opportunities connected to gender-related impacts are more or less similar in all 

five Nordic countries so here we have merged the evaluation.  

Common Nordic challenges and opportunities connected to Principle 16 

The Nordic countries have a long history of cooperating and sharing knowledge on gender equality. 

The cooperation is driven by a shared vision of a gender equitable Nordic region with equal 

opportunities, power, rights and obligations for all women and men, girls and boys (Møller, Agerskov, 

and Rosenberg 2021). Although the Nordics have come far in gender-related issues, there are still 

striking gender differences within many fields. As illustrated by data from Finland, in agriculture, the 

labour force is male-dominated but in the food industry, gender proportions are evenly distributed 

(Statistics Finland 2022b). On average, women in Finland spend more time tending to domestic 

duties and less time on paid work than men. In a Swedish study, women´s health was negatively 

affected in households with uneven sharing of household duties (Eek and Axmon 2015). Even in the 

Nordic countries where most women are working outside home, the traditional role of women as 

providers for the family remains, illustrated by having more responsibility for grocery shopping, meal 

planning and cooking.   

There are several examples of gender differences in the environmental impacts of diets. In high-

income countries such as the Nordics, women and individuals with higher socioeconomic position 

(higher education or higher income) tend to consume more vegetables and less red meat than men 

and those with lower socioeconomic position (Darmon and Drewnowski 2008, Giskes et al. 2010, 

Valsta et al. 2018, Valsta, Tapanainen, et al. 2022, Public Health Agency of Sweden 2021b). The 

unhealthiest food habits are found in young adults, both men and women (Swedish Food Agency, 

2012). The challenge lies in not exacerbating the present gender differences in food consumption. 

In Finland, men start the dietary transition towards environmental sustainability far behind women, 

as illustrated in e.g. (Valsta, Tapanainen, et al. 2022, Erkkola et al. 2022). In terms of GHG, men's diet 

at their lowest levels is higher than those of women at their highest levels (Valsta, Irz, et al. 2022).   

The dietary climate impact varied considerably between individuals in a cohort of 59–95-year-olds in 

Sweden; Women and older individuals had the lowest climate impact (Hallström 2021). The climate 

impact was driven by the consumption of animal-based foods, as these foods have the highest 
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impact per kilo. Dairy had the largest climate impact in women and red meat had the largest climate 

impact in men in this population group (Hallstrom et al. 2021). Another striking example is alcohol 

where the alcohol intake among men in Sweden generated about 90% GHG more emissions than the 

alcohol intake among women (Hallstrom et al. 2018).  

Some indications of adverse health effects was observed in men with diets that was of lower climate 

impact but also with less nutrient density than a reference group (Strid et al. 2022). It is important to 

consider nutrient quality and not to assume similar effects of dietary changes in men and in women 

as there are gender related differences in disease patterns. 

 

 

Discussion 
Food system sustainability is an extremely wide and diverse field, and assessments may be expected 
to vary over time, with changing urgencies, focuses and priorities. Working for food production and 
consumption, including the whole diet to become more sustainable, means working for a continuous 
improvement that strengthens public health, improves the food system locally and globally and 
reduces food's negative environmental impact.  In this paper, we identify many cross-scale and 
intertwined challenges, and try to take a systemic approach to overcoming them, which will involve 
most stakeholder groups or food system actors. We believe this will lead to a more robust path 
towards a sustainable food system. 

Traditionally, sustainability considerations have been strongly focused on environment, in particular 

climate and greenhouse gas (GHG) emissions. In the Nordics, there is a conflict between minimization 

of methane emissions from ruminants and utilization of grass resources, which is central to 

agroecology.  This is just one example of the general principle that to proceed efficiently with 

sustainability criteria, the overall consequences of any proposed changes need to be carefully 

assessed. Such an assessment must be done in a knowledge-based and transparent way. Then 

conclusions can be drawn on professional, not political grounds.  

Under a standard interpretation of net-zero emission, non-CO2 emissions like agricultural methane 

and nitrous oxide must be reduced, but not necessarily rapidly eliminated. It is the continued CO2 

emissions that in such cases contribute to further global warming (Fankhauser et al. 2022). 

As always when economic stakes are high, interest groups may perceive a threat from sustainability 

considerations, and act to provoke a polarised social debate about sustainable diets. The aim of such 

polarised debates will often be obstruction rather than clarification. To counteract obstruction 

efficiently, the current state of knowledge must be presented as precisely as possible, and the 

necessity to sometimes act on incomplete knowledge must be clearly explained. For example, 

biodiversity may never be completely understood in all its aspects but using that as an argument for 

doing nothing with threats against it is a recipe for further biodiversity loss. The same holds for using 

estimates of GHG emissions that often vary depending on methodology, accounting rules and 

underlying assumptions. Best available estimates may be useful, even with large error margins. 

There are two good, if not urgent, general reasons for local adaptation of diets that are not only 

healthy, but also environmentally and socially sustainable. The first is related to food security in a 

general sense.  The other is related to better control of the global environmental impact. For the 

Nordic counties, local adaptation and better integration with global food systems would reduce the 



NNR2022 – Public consultation – February 2023 

32 
 

current considerable environmental impact and related  “social footprint” abroad, as reflected in  the 

spill-over index (Sachs et al. 2022)  

 

Increased emphasis on food security 

Food security is an increasingly important aspect of sustainability, and it involves global, regional and 

national food systems as well as national and regional self-sufficiency. It is particularly important to 

put food self-sufficiency in its proper perspective:  

"Food self-sufficiency is often presented as an extreme and isolationist concept by its critics, 

who see it as inefficient and trade distorting. In practice, however, many countries seeking to 

improve their food self-sufficiency do so in the context of international trade. The aim is not to 

produce 100 percent of their food on domestic soil, but rather to increase domestic capacity 

to produce food, even if the country engages in food imports and exports. The narrow focus of 

the debate fosters an “either, or” approach that downplays the real concerns of many 

countries regarding their domestic food production and its implications for their food security, 

political stability, and economic development" (FAO 2015-16). 

 

Historically, the Nordic countries have had relatively open and strong economies, and extensive trade 

of foods and other agricultural products have been both natural and important. Today, the Nordic 

region relies on inputs from around the world to keep the food system going – whether that be 

imported feed, fertilisers or energy to enable farms; foreign labour for harvesting; or importing of 

knowledge and skills from around the world. There is no way to clearly separate the global food 

system from the regional food system. However, large dependency on unbalanced food imports is 

increasingly problematic sustainability-wise.  

Global demand and crop variability may both be expected to increase, creating a more volatile world 

food/feed market (Economist Impact 2022). Long supply chains of the global food market have 

turned out to be vulnerable to crisis, as recently shown by war in Ukraine, and the Covid pandemic, 

and even to minor unexpected events, such as exemplified by a few days accidental blockage of the 

Suez Channel. Hence, the quest for resilience in food security needs to reconsider dependencies on 

long supply chains for food and resources needed for food production. Although warmer climate may 

ease the transitions to a higher degree of Nordic self-sufficiency for growing certain oilseeds and 

protein-rich plants, more extreme weather patterns may reduce those benefits, see e.g. (Bardalen et 

al. 2022, FAO 2022d).     

 When integrating self-sufficiency and sustainability, one needs to consider what local and regional 

alternatives with good sustainability are or can be made available. Thus, the question is not to what 

extent FBDG should reflect current local food production, which easily becomes problematic, but 

rather, how local food production can be developed to best reflect FBDG. With efficient policies in 

place, all Nordic countries have large opportunities in this direction. Policies to increase national 

supplies of grain legumes for food, like in Finland, are a practical example of how to increase national 

food supply in synergy with the aim to achieve health and environmental goals through transition to 

more plant-based diets. At the same time, the Nordic countries have many relative advantages in 

livestock production, especially mainly grass-based dairy.  
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With interest in plant-based diets surging, particularly among younger people in the Nordic 

countries, it is important to note that such diets can easily cover all nutrient needs. Studies of 

vegetarians suggest that such diets may reduce the risk of several non-communicable diseases 

(Dybvik, Svendsen, and Aune 2022, Quek et al. 2021, Aune et al. 2018, Rocha et al. 2019). However, 

as with all diets, following a plant-based diet is no guarantee against imbalanced nutrition, 

particularly if access to a variety of plant-based foods, including fortified ones, is limited.  This may 

explain why in the Nordic countries, some studies have concluded that adherence to plant-based 

diets may also be associated with health risks (Paivarinta et al. 2020, Itkonen et al. 2021, Pellinen et 

al. 2022). This highlights the need for specific FBDG as well as adapting national food policies and 

local food production to this growing group of consumers.  

Recent innovations in food production technologies (“food frontiers”) may offer gains in ecological 

sustainability and global food security. An excellent review of five frontiers is given in (Glaros et al. 

2022), including cellular agriculture, climate-driven northern agricultural expansion, controlled 

environment agriculture, entomophagy (insects), and seaweed aquaculture. In addition, animal feeds 

produced from forest products are being developed in the Nordics (NMBU 2023). 

Current actual dietary diversification is mostly covered by nuts, fruits, legumes and vegetables, and 

an increased use of whole grain cereals. In response to this, a larger part of domestic grains could be 

directed to human consumption instead of feed and more crop land could also be allocated to 

cultivation of other plant-based foods.  With reduced meat and dairy consumption, net food and 

feed imports to the Nordics will likely be reduced, in spite of increased import of some plant-based 

foods, particularly nuts, oils, vegetables, and legumes, especially in the short term. 

There is a large, unused potential in harvesting wild berries, which grow in many areas in the Nordic 

countries. The annual blueberry and lingonberry production in Norwegian forests alone has been 

estimated to cover the recommended 2-a-day of fruits (Bere and Brug 2009). In addition, comes 

cultivated berries from semi-public and home gardens.  

Globally, vegetables and fruits production each accounts for 4-5% of agricultural area (FAO 2022c). In 

the Nordics, a substantial fraction of vegetables consumption is currently covered by local 

production. Thus, when self-sufficiency is assessed on an dietary energy contribution or land use 

basis, the import needed for dietary variation is for most diets less than 10% of energy supply or land 

use (Helsedirektoratet 2021). A grave global problem is, however,  that to many, a healthy and 

sustainable diet is out of economic reach (Hirvonen et al. 2020)(Dimbleby 2021). Thus, a natural part 

of policies for implementing food security and resilience would be to ensure that people can afford a 

healthy diet. 

Resilience is a complex concept, and in several aspects dependent on policy. For example, according 

to the EU commission, a resilient food production system is not only environmentally sustainable, 

but also ensures income, in particular for small and medium-sized farms vulnerable to income 

volatility. Resilient production is attained through a policy framework and an effective set of policy 

instruments and mechanisms, together with reducing dependence on fossil fuels and imported 

inputs (European Commission 2022). 
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Reducing footprint: Meat and dairy 

To varying degrees, feed imports are instrumental in meat and dairy production in all the Nordic 

countries. This represents one of the least sustainable aspects of Nordic food production and 

consumption. For example, rather than keeping within the 20% feed concentrate limit of organic 

production, milk production is often based on more than 40% feed concentrate. In Finland, the 

conventional dairy cattle get 50 % of the energy and protein from concentrate feeds (Natural 

Resources Institute Finland 2018). Consequently, a stronger emphasis on self-sufficiency and use of 

local resources would in most cases reduce the dairy or meat output in the short term, but 

innovations may over time increase this output. 

But even when fully locally sourced, meat and to a somewhat lesser extent dairy, contributes to 

sustainability challenges. In addition to the need for reducing methane emissions from enteric 

fermentation and manure, the fraction of crops used for fodder is generally much higher than the 

fraction that, quality-wise, should strictly be used for fodder. This may or may not represent good 

practices, depending on the global food supply situation. The global situation is widely expected to 

become more stressed over time (Bardalen et al. 2022, World Economic Forum 2023).  

The  options of  a more self-sufficient Nordic food system with lower output of meat and dairy than 

today was for example addressed in a Nordic vision of a sustainable diet (Karlsson et al. 2017).  

 

Common Nordic indicators or standards for food sustainability? 

When sustainability is included in FBDGs, the question naturally arises how this relates to systems for 

handling food sustainability issues in the Nordics, existing or in development. There is already one 

rather general system in use, which is also being actively developed, the 10-indicator system 

developed and maintained by Swedish COOP (COOP Sweden 2022). Another general system 

emerging in the EU and relevant for the Nordics is EcoScore, a grading system intended for front-of-

pack labeling (FOPL) (Open food facts 2022). One of the aims of NewTools, a Norwegian R&D project 

directed at consumption and food systems, is to develop a scoring system that reflects 

environmental and social sustainability (NewTools 2022).  

Independent of other initiatives, the FBDGs sustainability work requires follow-up and further 

cooperation, and consideration should be given to possible cooperation at the Nordic level aimed at 

developing Nordic instruments/institutions. 

The Nordic region has a long tradition of professional cooperation in agriculture and food production. 

The Nordic region also has a long history of working together to develop consumer-oriented 

environmental standards for a range of goods and services like the Nordic Swan Ecolabel.  

 

 

 

 

  



NNR2022 – Public consultation – February 2023 

35 
 

Appendix 1.  
The FAO/WHO Guiding Principles (FAO and WHO 2019)  

FAO/WHO Guiding Principles for Sustainable Healthy Diets 
Principles regarding the health aspect 
Sustainable healthy diets… 

1. …start early in life with early initiation of breastfeeding, exclusive breastfeeding until six months of 
age, and continued breastfeeding until two years and beyond, combined with appropriate 
complementary feeding. 

 
2. … are based on a great variety of unprocessed or minimally processed foods, balanced across food 

groups, while restricting highly processed food and drink products. 
 

3. …include wholegrains, legumes, nuts and an abundance and variety of fruits and vegetables. 
 

4. … can include moderate amounts of eggs, dairy, poultry and fish, and small amounts of red meat. 
 

5. … include safe and clean drinking water as the fluid of choice. 
 

6. … are adequate (i.e. reaching but not exceeding needs) in energy and nutrients for growth and 
development, and to meet the needs for an active and healthy life across the lifecycle. 

 
7. … are consistent with WHO guidelines to reduce the risk of diet-related NCDs and ensure health 

and wellbeing for the general population.  
 

8. … contain minimal levels, or none, if possible, of pathogens, toxins and other agents that can cause 
foodborne disease. 
 

Principles regarding environmental impact 
Sustainable healthy diets… 

9. … maintain greenhouse gas emissions, water and land use, nitrogen and phosphorus application 
and chemical pollution within set targets.  
 

10. … preserve biodiversity, including that of crops, livestock, forest-derived foods and aquatic genetic 
resources, and avoid overfishing and overhunting. 
 

11. …minimize the use of antibiotics and hormones in food production. 
 

12. … minimize the use of plastics and derivatives in food packaging. 
 

13. …reduce food loss and waste. 
 

Principles regarding sociocultural aspects 
Sustainable healthy diets… 

 
14. … are built on and respect local culture, culinary practices, knowledge and consumption patterns, 

and values on the way food is sourced, produced and consumed. 
 

15. … are accessible and desirable. 
 

16. … avoid adverse gender-related impacts, especially with regard to time allocation (e.g. for buying 
and preparing food, water and fuel acquisition). 
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