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Eating habits are among the strongest drivers of negative environmental impact.
Public procurement has been suggested as an e�cient lever to catalyze changes
within the food system. This study examines alternative purchase processes that
may decrease the carbon footprint of publicly procured food through a case
study of a municipality in the Northern part of Sweden. The GHG emissions
associated with the current food service in the case study were 2.2 kg CO2e
per kg food and must be reduced by 40.9% by 2030 to comply with the
Paris Agreement; 76% of the emissions derive from food of animal origin (44%
from unprocessed red meat). Three alternative diet scenarios, “zero red meat,”
“−50% red meat,” and “flexitarian free from red meat,” were explored. Only
6% of the total purchased food kilograms were altered, yet the cutback of
meat caused GHG emissions reductions turned out to be as high as 44%. The
Swedish Law on Public Procurement, deficient infrastructure, unsustainable food
culture, and local politicians’ reluctance to change were mentioned as the main
obstacles to materializing necessary changes in the food procurement system.
The respondents also pointed out essential policy changes at the national and
municipal levels.
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1 Introduction

Although the Paris Agreement is ratified or acceded by 194 states and the EU, the
commitments of most of the parties, in terms of decarbonization, are insufficient to
achieve the goals of this legally binding international treaty (1). The food system, i.e.,
all elements and activities related to producing and consuming food, and their effects,
is the largest pressure caused by humans on the earth’s ecosystems (2) and accounts for
up to 34% of the total greenhouse gas (GHG) emissions globally (3). Eating habits have
been pointed out as one of the strongest drivers of climate change, loss of biodiversity,
loss of drinking water, disruption of the global nitrogen and phosphorus cycles, and
deforestation (2, 4–6). Rockström et al. argue that neither the UN sustainable development
goals nor the Paris Climate Agreement can be met without transforming the food system
(7). To stay within the safe operating space of the planetary boundaries and to achieve the
global goals for sustainable development, it is therefore essential that the food system is
reviewed and transformed toward sustainability (6, 8, 9). All stages of the food system
(growing, harvesting, processing, packaging, transporting, marketing, consumption,
distribution, and disposal of food) need a transformation to different degrees (6).
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The large GHG emissions of the food sector stress the need
for strategies to reduce these by shifting food production systems
and dietary patterns. To reach climate targets, a shift from a
diet high in animal proteins to plant-based diets, especially in
industrialized countries, is increasingly acknowledged as crucial
(10–15). As a suggestion for a healthy diet and that can be produced
within the planetary boundaries, the Lancet Commission have
developed the “planetary health diet.” The suggested diet matches
the optimal caloric intake, and the daily intake consists largely
of a diversity of plant-based foods and low amounts of animal-
source foods. Such a diet contains unsaturated rather than saturated
fats, limited amounts of refined grains, highly processed foods,
and added sugars and is produced within the biophysical planetary
boundaries (16–18). The Commission states that, with such a
diet, it is possible to provide healthy food to a population of 10
billion people within the framework of the planetary boundaries
by the year 2050. This, however, will require an immediate
and comprehensive transformation of the food system (2). This
transition entails several dietary changes such as (1) a reduction in
the intake of animal protein (meat, eggs, and dairy products), (2)
an increased share of regionally produced, in-season food, (3) an
increased proportion of organic produce, and (4) that food that has
been produced as energy efficiently as possible is prioritized (2, 5,
12, 13, 19).

Public procurement, i.e., all purchases made by public
authorities, such as government departments or local authorities,
has been suggested as an efficient lever to catalyze the necessary
changes within the food system (9, 20–23), and Swedish civil
servants have identified public procurement as a policy area
that could be used to advance the consumption perspective
on sustainability (24). Public procurement is also an important
instrument for achieving target 12:7 of the UN Sustainable
Development Goals (9). There is an increasing body of research
providing a narrative of potentially increased sustainability through
public food procurement (PFP), but much less research has
been conducted on the outcomes in terms of sustainability from
different procurement processes (21, 22, 24). Molin et al. point out
that there is a need for studies addressing how to improve the
public procurement processes (21), and Morley states that there
is not sufficient research on the potential of public procurement
to influence the food-producing sector (22). The total value of
procurement within the public sector in Sweden is 18.3% of the
gross domestic product (GDP) in total (25), and the worth of
public procurement of food is 10 billion SEK (≈9 million USD)
per year from serving 3 million meals a day. In Härnösand, the
municipality explored in this study, the turnover of public procured
food is 24 million SEK (≈2.1 million USD), and 1.1 million meals
are served per year (schools and retirement homes included, but
hospitals excluded).

With the overall ambition to continue building upon previous
knowledge and research within food systems and decarbonization,
the objectives of this study were primarily to identify the main
contributors to GHG emissions within publicly procured food in
the municipality of Härnösand and, second, to evaluate different
climate mitigation scenarios (“zero red meat,” “−50% red meat,”
and “flexitarian free from red meat”) aiming to decreasing the
carbon footprint through strategic replacements of animal protein

by less carbon-intense alternatives. Third, obstacles and enablers
for materializing such a dietary shift in public gastronomy
were assessed.

2 Methods

2.1 Geographical context

This carbon footprint was calculated for the publicly procured
food in the municipality of Härnösand (≈25,000 habitants) in
the Northern part of Sweden. The municipality is located on
the Baltic Sea but stretches some 50 km into the interior of the
country. Härnösand has a history of being the administrative
and commercial center as well as the capital of the Region of
Västernorrland, which, unlike Härnösand, has a strongly industrial
character. In the past, Härnösand was the largest city in the region
and long known as the educational and cultural center in the
Northern part of Sweden. Today, the population is shrinking, and
community leaders are looking for new ways forward to develop
the municipality. These pathways include attempts to develop not
only sectors such as tourism and the cultural and creative economy
but also sustainable food industries. In this study, Härnösand
serves as an example of a municipality striving to become more
sustainable but has encountered logistical, legislative and hinders
for this transition (26). The data gathered for this study consist of
a variation of sources from Härnösand, from secondary data on
food procurement to interviews with policymakers, all to enable
responding to the central research questions guiding this study.

2.2 Calculations of the carbon footprint

To measure the carbon footprint (greenhouse gas footprint)
caused by food procured in the Härnösand municipality,
information about all the food items purchased during 12 months
(1st of August 2021 to 31st of July 2022) was extracted from
the purchasing system in the municipality (see Appendix). The
data contain the type of product, the amount purchased during
the period measured in kilograms, address/school, producer,
supplier, brand, any sustainability label, and country of origin.
The purchase data do not contain the amount of emissions linked
to the specific products, and for this purpose, the Food Climate
database developed by the Swedish state-owned research institute
(RISE) (27) was used. The database includes a carbon footprint
based on LCAs of more than 800 (imported and national) food
products, representative of Swedish food consumption. The system
boundaries used for the LCAs are cradle to gate (including all
activities starting with the extraction of materials from the earth,
their transportation, refining, processing, and fabrication activities
until the material or product is ready to leave the process factory
or farm). For imported goods, transport to Sweden is included,
but packaging and transports within Sweden were excluded. The
rationale behind this is that as public procurers buy in bulk and
the wholesaler’s logistic systems are optimized, packaging and
transport constitute a relatively small share of the total carbon
footprint and are similar for all product types. In accordance with
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ISO 14067, the potential changes in soil organic carbon in the
agricultural soils are not accounted for in the footprint of the
food product.

The carbon footprints provided in the database were calculated
based on global warming potential (GWP) retrieved from life cycle
assessments (LCA) of food products representative specifically for
Swedish food consumption. Climate impact is in all cases expressed
in kilograms of carbon dioxide equivalents (CO2e) per kilogram of
food and thus includes the total climate impact from all greenhouse
gases (e.g., carbon dioxide, methane, and nitrous oxide) (27).
Using database of RISE, the carbon footprint was supplied for
each of the 5,953 products in the purchasing data, multiplied by
the total amount of the purchased goods (kg) for the 12 months
to obtain the total emissions. The data on the number of goods
purchased from the municipality of Härnösand have high accuracy,
completeness, and consistency, which can readily be verified. In
order to match the 5,953 products with the 800 datasets in the
database, assumptions were made. For example, in the purchasing
data, 58 types of rice were listed (long grain, short grain, jasmine,
basmati, etc.) compared to 11 types of rice in the database. In the
case of rice, the matches were based on the country of origin. For
sausages, as another example, the carbon footprint of the 44 types
listed in the purchasing data was taken from the closest possible
match with the 13 types in the database, on the basis of country of
origin, meat content, percentage of pork/beef, and whether it was
an organic or conventional product. For all vegetables grown in
greenhouses (cucumber, tomato, etc.), the assumption was made
that all vegetables originating from Holland and Belgium have
been grown in greenhouses with a heating source (hence higher
emissions) while vegetables originating from Spain were assumed
to be grown in open fields or greenhouses without heating (lower
emissions). Finally, assumptions about the country of origin were
made when the purchased product was not available in the database
with the correct country of origin. In those cases, it was assumed
that the production was affected by the same emissions, regardless
of the production country. Microsoft Excel 2019 was used for
these calculations.

2.3 Alternative climate mitigation scenarios
dietary scenarios

Three alternative scenarios were created. The scenarios were
designed with the aim of decreasing the carbon footprint through
strategic replacements of the food products associated with the
highest emissions according to the carbon footprint calculations
by less carbon-intensive alternatives. As strict vegan or vegetarian
diets are not readily adopted by the broad public, less carbon-
intensive meat sources were included in all scenarios. Essentially,
different proportions (in kilograms) of red meat (beef, lamb, pork,
and wild meat) were replaced, due to its high carbon footprint,
by an equivalent protein source (in kilograms) with a lower
carbon footprint. An attempt was made to present beef separately
as it is subject to the greatest emissions, but as many semi-
finished products contain both beef and pork, these foods were not
reported separately.

Scenario 1 was named the “zero red meat scenario.” In this
scenario, all red meat was removed from the serving and replaced
by vegetable protein. Animal proteins other than red meat (fish
& poultry) remained as it was served originally. In scenario 2,
the “−50% red meat scenario,” 50% of the red meat was replaced
by vegetable protein. Finally, a third scenario was calculated; the
“flexitarian free from red meat scenario,” in which all red meat was
eliminated, and 50% was replaced by fish and poultry and the other
half by vegetable protein.

2.4 Obstacles and enablers for
decarbonization

To assess the likelihood that a decarbonization of the food
procurement system would be carried out, data on obstacles
and enablers for a municipality committed to adapting to
the necessary changes were collected. To collect this type
of information, interviews with the municipal procurement
organization, purchasing department, and kitchen in Härnösand
were conducted. In addition, suppliers and producers as well as
municipalities in other parts of Sweden that have been successful
in transforming the procurement procedures were interviewed.
By complementing the case study in Härnösand with data
from other municipalities that have implemented decarbonization
solutions that may be applicable to this case, good examples and
potential pathways for improvement in terms of sustainable food
procurement were illustrated.

The interview questions were based on earlier studies on
food systems and their environmental impact conducted by
the research group (28, 29) as well as the few studies in
the field that have any type of relation to the specifics of
alternative procurement processes (21, 22). However, as there
has not been much published on this topic, the interviews were
of an exploratory character with a semi-structured interview
design. The interviews focused on establishing an understanding
of enablers and obstacles for the producers to offer products
with a lower carbon footprint and for the municipalities to
procure such products. The interviews were carried out by
phone during 2022 and 2023, and the transcripts were manually
coded and categorized according to four strategic areas that
emerged as being the most crucial issues (mentioned by all the
respondents): (1) the prevailing Swedish food culture, (2) the role
of politicians in the transition, (3) Swedish legislation, and (4)
infrastructure. Although the interviews were designed to address
decarbonization in general, the respondents tended to focus on
increasing the share of local food procurement as the most
important measure to achieve decreased GHG emissions. The
Food Climate Database shows that Swedish meat (and to a lesser
degree also Swedish vegetables) is typically associated with a lower
carbon footprint due to different production methods and shorter
transports (27).

Despite a municipal policy to support local food production,
most of the purchased food in Härnösand is imported
from other Swedish regions or abroad. Five local food
producers were thus selected representing the three most
common food categories produced in the region: vegetables,
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meat, and potatoes. They were interviewed about perceived
obstacles and enablers to deliver food to the municipality.
Attempts were made to identify producers who conduct
their business within Härnösand immediate area, but as that
was not entirely possible, producers were recruited from
geographically adjacent regions. The interviewed producers were
as follows:

• Producer 1, potato producer in Härnösand.
• Producer 2, beef producer in Stöde/Sundsvall.
• Producer 3, beef producer in Kovland/Sundsvall.
• Producer 4, vegetable producer in Härnösand.
• Producer 5, potato producer, Östersund.

A part from the case municipality Härnösand, four other
municipalities that have documented accomplishments within
sustainable food procurement (30) were selected to be interviewed.
Those four municipalities were selected from “Ekomatligan,” the
top-ranking Swedish municipalities based on their certified organic
purchases. Municipalities of a size comparable to Härnösand
with documented examples of creative and innovative ways
to carry out their purchases, i.e., buying cows, instead of
processed beef meat, were selected. The food and service
managers and directors of nutrition were interviewed from
one and each of the four municipalities. Illustrative quotes
from the interviewees were selected aiming to represent the
view of all interviewed municipalities. The interviewees received
full disclosure of the study objective, all interviews were
carried out with informed consent, and the transcripts were
anonymized. The research is not subject to the Swedish
Ethics Review Act (2003:460) as it does not handle sensitive
personal data according to the data protection regulation
(GDPR) of EU or aims to influence research subjects physically
or psychologically.

The aim of these interviews was to identify success factors
for transforming the PFP toward sustainability and decreased
GHG emissions. There is a public register in Sweden of
GHG emissions associated with food in the public sector
(the lack of synthesized open-access LCA data on food in
the public domain is a limitation, indicated by, e.g., Clune,
Crossin, and Verghese (14), that limits informed decision-
making). However, there are statistics on the proportion of
Swedish and organic food that are purchased within Swedish
municipalities. In this study, it has been assumed that the
municipalities that make an extra effort to procure organic and
Swedish products may also be eager to promote decarbonization
or other aspects of sustainability. Municipalities that have a
high proportion of organic purchases were thus defined as
“good examples.”

3 Results

The results from carbon footprint analysis show that the
emissions in the municipality of Härnösand need to, and can be,
reduced in order to comply with the Paris agreement and the
municipal policies.

FIGURE 1

Share of GHG emissions per food category.

3.1 The total carbon footprint

For the investigated 12-month period, the GHG emissions
associated with the food service in the municipality of Härnösand
deviated from the global sustainability goals. During the period
1st of August 2021 to the 31st of July 2022, the GHG emissions
were on average 2.2 kg CO2e per kilo of food served. To comply
with the municipal sustainability goals (that are based on the Paris
Agreement), the GHG emissions associated with the food service
need to be reduced by 40.9% to 1.3 kg CO2e per kilo of food served.

Figure 1 illustrates how the emissions correlate to the respective
food category: 76% of the emissions derive from food of animal
origin: 44% of the emissions are derived from processed or
unprocessed red meat (pork, lamb, wild meat, or beef).

Figure 2 displays the origin of the main protein source served
at each meal during the 12-month period. The proportion of pork
that is bacon was large and thus reported separately (28%). When
the 31 vegetarian meals were examined, it was revealed that half of
them were pancakes.

3.2 Redistribution of the food procurement

The carbon footprint from the three alternative scenarios
compared to the baseline (current state) is shown in Figure 3. The
carbon footprint can be reduced by 44% if Härnösand municipality
chooses to adopt the “Zero red meat” scenario, by 22% if the
“−50% red meat scenario” is chosen, and finally by 39% if the
“flexitarian free from red meat” scenario is chosen. It is noteworthy
that the fractions that were altered in the three scenarios (meat,
vegetable protein, and fish/poultry) constituted only 6% of the total
purchased food in terms of mass (in kilograms). However, the
cutback of meat caused GHG emissions reductions as high as 44%.

The orange bar illustrates today’s emissions, 1,682,148 kg CO2e
for the 12-month period. During the same period, 762,391 kg of
food was purchased, which generated 2.2 kg CO2e per kilogram of
food served. To reach its goals of reducing GHG emissions to a
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FIGURE 2

Main protein source per served meal.

FIGURE 3

Current state of total CO2e emissions (kg) per food category.

level in accordance with the Paris Agreement, the municipality of
Härnösand could adopt either the “flexitarian free from red meat”
(1,35 kg CO2e per kilo served food) or the “zero red meat scenario”
(1,24 kg CO2e per kilo served food) by 2030.

Figures 4–6 show the effect of replacing red meat as food with
alternative protein sources. The y-axis shows the kilograms of CO2e
that the specific food group has emitted during the 12-month
period. Rawmeat and processedmeat are together emitting 411,542
and 344,555 kg CO2e, respectively, during that period. Replacing
all red meat with vegetable protein, the “zero red meat” scenario

would entail a reduction in emissions by 756,097 kg CO2e per
year, which is a reduction of ∼45%. The −50% red beef scenario
renders a decrease of 22% and a total emission of 1,313,299 kg CO2e
for the period. The emissions from legumes end up at 9,199 kg
CO2e, while the emissions from the red meat are 378,049 kg CO2e.
The “flexitarian free from red meat” scenario is the closest to
what is required of the municipality to reach the Paris Agreement.
It renders a decrease in emissions at 39% where the legumes
emit 9,199 kg CO2e, and the mix of fish and poultry emit 96,300
kg CO2e.
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FIGURE 4

Total CO2e emissions (kg) per food category from the −50% red meat scenario.

FIGURE 5

Total CO2e emissions (kg) per food category from the zero red meat scenario.

3.3 Obstacles and enablers for the
decarbonization of the municipal food
procurement

This section is derived from interviews with producers,
successful municipalities, and the municipality of Härnösand.
The respondents mentioned several areas where transformation
was determined necessary and where transformation was
structurally hampered, henceforth referred to as strategic
areas, where interventions are necessary to catalyze change.
They also mentioned creative solutions to circumvent this
obstacle and catalyze change. Four strategic areas stood
out as they were mentioned by all the respondents: (1) the
prevailing Swedish food culture, (2) the role of politicians in the

transition, (3) Swedish legislation, and (4) infrastructure (see
Table 1).

3.3.1 The prevailing Swedish food culture
All the interviewed kitchens mentioned the challenge of getting

children and the elderly to be curious about new diets. An
interviewee from one of the interviewed municipalities said,

“We are working towards bringing in more plant-based
food—it’s a slow process. It is a challenge; we are working
actively towards the vegetarian dishes; the children are slowly
beginning to recognize and enjoy them. We are a ‘workers
town,’ where potatoes and meat have been a big part of
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FIGURE 6

Total CO2e emissions (kg) per food category from the flexitarian free
from red meat scenario.

our food culture for a long time. We are serving parallel
dishes that are vegetarian, still, it is difficult to make the
transition to plant-based food. Nevertheless, the children
are choosing something else.” (Food and service manager,
municipality 1)

Many respondents claimed that it is a difficult task
for a single school kitchen to educate about food literacy
and break prevailing norms. Replacing animal protein
with plant-based protein was mentioned as a particularly
cumbersome challenge. Several kitchens mentioned heavy
resistance from students, parents, and even the municipal
management itself.

3.3.2 The role of politicians in the transition
All the interviewed kitchens and producers stressed the

importance of committed local politicians. Representatives from
the successful municipalities said that the politicians’ clarity and
long-term perspective have been decisive. The two municipalities
that have not succeeded in the shift to a menu with a lower carbon
footprint both claimed that the absence of goals, governance,
and support from politicians means that the responsibility of
transition ends up in the hands of individual procurers and buyers.
Sweden is a decentralized country where municipalities have a
large possibility for self-determination. How the municipalities
choose to implement the Paris Agreement is therefore highly
varying. The interviewed kitchens and purchasing organizations
all claim that it is partly difficult to interpret the implications of
the Paris Agreement for their organization. It was also highlighted
that that the study toward a decarbonized food system largely
depends on the willingness of the ruling politicians and their
attitude toward sustainability issues. One of the interviewed
municipalities had no sustainability goals at all; hence, the
kitchen staff tried to implement sustainability goals voluntarily, in
addition to fulfilling the goal of municipality, which was to buy
local food.

“We live in a ‘meat-municipality.’ If we look at the global
goals and raise them within the municipality board, it will not
be well received. So, we try to work on this ourselves, to bring
in more vegetables.” (Director of Nutrition, municipality 4)

3.3.3 Swedish legislation
Swedish legislation is often perceived as an obstacle by

procurers, producers, retailers, etc., who aspire to promote
decarbonization in the local food systems. It was a general opinion
among the interviewees that Swedish legislation makes local
purchases difficult or even impossible. Producers and successful
municipalities alike expressed that they believed that the reason
they succeed in buying/selling; e.g., local food is because they have
decided to bypass the Swedish Law on Public Procurement (LOU).
Bypassing the law may mean buying living animals, instead of
meat, owning a high school that produces its own food for the
municipality, or being more involved in the procurement than
what is typical. Municipality 3 have introduced a completely new
procurement procedure to be able to purchase locally produced
meat for its kitchens. Instead of buying processed meat, they buy
cows. In March 2022, the municipality bought 24 cows whose meat
will eventually be consumed in the elderly care and schools. In
all phases, from the procurer to the kitchen and the producer,
different kinds of frustrations were expressed. One producer
stated that:

“The legislation concerning public procurement
discourages all forms of small producers, local producers.
The legislation goes against the entire Swedish production
because Swedish farmers and producers must compete with
imported products that we would have been jailed if we had
produced in the same way.” (Business owner, Producer 2)

One head chef said,

“On a national level, the most important thing we can do
is promote changes in the procurement policy. We need new
legislation that allows a different type of purchasing. We take
risks to be able to make the purchases we do.” (Food- and
service manager, Municipality 3)

And one procurer claimed,

“The Swedish Law on Public Procurement (LOU) and
Swedish food strategy counteract each other.” (Business owner,
Producer 4)

In Municipality 4, they have been implementing a project
since 2005 called “reclaimed” which is a political endeavor that
aims to bring back local agriculture, food, and open landscapes.
They also own their high school for Natural resources where the
students, among other things, produce meat and vegetables and
the municipality does not have to take LOU into account for food
delivered from that school. Notwithstanding, representatives from
Municipality 4 mentioned LOU to be an impediment to procuring
food outside of their own production.
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TABLE 1 Perceived obstacles and enablers by producers, other interviewed municipalities, and the procurement department in Härnösand.

Strategic area Obstacles Enablers

The prevailing Swedish
food culture:

• The difficulty of promoting a new food culture to children and
the elderly.

• Reluctance to changing eating habits from, e.g., cucumbers and
tomatoes to cauliflower.

• The change of food culture is typically a slow process.
• Tradeoffs between introducing new foods and the national goal

of no food waste.

• Educating children, staff, and parents provides understanding
and acceptance of new foods.

• National goals and guidelines can speed up cultural change.
• Moving the responsibility for changing food culture one level

up from public kitchens to politicians and decision-makers.

The role of politicians
in the transition:

• Lack of or unspecific sustainability goals from the national level
places the responsibility for sustainability work on
municipalities.

• Legislative ambiguity—laws are interpreted by each
municipality individually creating uncertainty and hampering
change.

• In a small municipality with a tight budget there is a risk that
decarbonization is not prioritized.

• Political engagement, unity, and long-term perspective at the
local level.

• Clearly communicated policies in terms of food procurement
and a pertinent budget for that policy to be implemented.

Swedish legislation: • A high level of competence in Swedish laws and regulations is
needed for employees in public kitchens, to be able to structure
the procurement appropriately.

• Swedish legislation favors large wholesalers and smaller local
food producers have a disadvantage.

• Rigid legislation.
• Conflict of aims between the Swedish Public Procurement Act

and other Swedish policies (food strategy; sustainability goals).

• Intermediaries can make procurement easier for small
producers as small-scale producers often decline to participate
in public procurement due to the workload.

• National legislation and policy instruments may make
sustainable food transformation legally binding.

Infrastructure: • Kitchen with inadequate equipment to handle unwashed
vegetables, uncut meat, and bigger volumes of unprocessed
food.

• Low staff density forces the kitchens to purchase processed
food that does not require so many work steps.

• It is often the producer’s responsibility to deliver to all the units
of municipality, which puts a large responsibility on
small producers.

• Kitchen adapted to manage unprocessed foodstuffs.
• Increasing the number of staff to have flexibility in the kitchen

and to be able to receive raw materials that are not fully
processed gives more opportunity to choose smaller local
suppliers.

• Coordinated goods distribution, where the municipality has a
delivery method for all goods and ensures that it is then
distributed to the respective unit.

“The Swedish Law on Public Procurement (LOU) makes
it difficult for us. We cannot say that we want local vegetables
or meat, you must set the requirements according to what you
want, and the preparatory work is extremely important, a good
dialogue with the producers so that you succeed in finding the
specific uniqueness that allows us to make the right demands
and that we get exactly the local product we want.” (Director of
Nutrition, Municipality 4)

Municipality 1 have procured Highland Cattle with the purpose
to maintain meadow ecosystems, in the autumn, the animals
can be slaughtered and delivered to local kitchens without
breaking the LOU. They expressed that the key was to purchase
their own animals for another purpose than food. One meat
producer said,

“If the procuring municipalities had followed laws and
regulations to 100%, we would not have been able to
participate in the procurement process. The municipality and
the politicians’ willingness to invest in local food has been
decisive for us as suppliers.” (Business owner, Producer 2)

And a producer of vegetables stated,

“The biggest problem is that in public procurement, it is
allowed to buy in products from abroad that are not produced
in accordance with Swedish legislation. (—) Why is it allowed
to import goods today that we can produce in Sweden? We still

have other rules for the use of chemicals in Sweden, which we
must produce at the same price as in other countries.” (Business
owner, Producer 5)

3.3.4 Infrastructure
The last strategic area was infrastructure. The possibilities to

store, transport, receive, and process food were mentioned as a
prerequisite for a decarbonized procurement and the absence of
one part of that chainmay be a serious obstacle. Today, according to
both the producers and the kitchens, the responsibility of the entire
food handling infrastructure is largely transferred to producers and
individual kitchens. All interviewees expressed, in different terms,
that this is an unreasonable burden that is also ineffective and very
costly for society. All the successful municipalities mentioned that
they have their own transport/storage infrastructure in place and
that this has been significant to be able to procure food outside the
big distributors.

A potato producer who was interviewed said that the
prerequisite for them to be able to sign up as a supplier is
that they manage the deliveries themselves to each address in
the municipality. In their case, that means that they need to
deliver potatoes to 70 different addresses which entails a large
overhead cost that needs to be applied to only one product in
competition with the large distributors who spread these costs over
hundreds of goods. The municipalities that have been successful
in bringing in local smaller producers have all chosen to invest
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in a municipal coordinated goods collection center. In such a
center, all suppliers deliver to one address and the municipality
itself manages the distribution to schools and homes for the
elderly. Several schools mentioned that the collection center, in
addition to the environmental- and cost-benefit, also contributed
to increased safety and a sounder work environment due to fewer
means of transport to areas where there are children and less stress
for employees.

Many kitchens also expressed that their ability to receive and
handle alternative food has been greatly hampered by the fact that
many kitchens today are only heating kitchens and lack cooking
facilities. In such a kitchen, the staff is limited to receiving pre-
cooked food. The responsibility to use ingredients with a low
carbon footprint is thus moved from the kitchen to the distributors.
Staff density is also a limitation; one kitchen testified that they can
only receive vacuum-packed minced meat, as all other raw meat
materials involve work that they do not have time for. The same
applies to vegetables; only processed vegetables can be handled due
to lack of time in many kitchens.

One producer explained,

“The specialization in public kitchens makes it difficult for
“ordinary” producers to deliver their food as they are rarely
refined to a sufficiently high extent. For example, you can rarely
sell unpeeled potatoes, parts of meat that are not minced meat,
vegetables that require processing (chopped, etc.).” (Business
owner, Producer 3)

One of the successful municipalities (Municipality 2) has made
extensive changes in its kitchens to increase their opportunities to
make use of whole foods and reduce waste. As for the premises,
they have been adapted so that larger kitchens have been given
meat grinders and bread-slicing machines. Then, over the years,
when equipping kitchens, they have chosen to rebuild the heating
kitchen into a cooking kitchen. The same applies to new buildings.
Currently, the municipality mostly have cooking kitchens, and to
make good use of the food waste, they have invested in more
cooling cabinets.

4 Discussion

Decreasing the carbon footprint of the food system is a
complicated procedure incorporating economic, environmental,
and social dimensions that must be integrated coherently to
be successful. The results from the carbon footprint analysis
show that the GHG emissions associated with the current food
service in Härnösand need to be reduced by 41% to comply with
the sustainability goals of the municipality (based on the Paris
Agreement); 76% of the GHG emissions from the food served in the
municipality derive from animal food sources (although they only
constitute 40% of purchased food kilograms). This is in accordance
with, e.g., Sandström et al. (11) who demonstrated that over 80%
of the GHG emissions of the European Union diets are caused by
the consumption of meat, dairy, and eggs. Unprocessed red meat
was responsible for 44% of the total GHG emissions in Härnösand
although they only constitute 6% of purchased food kilograms,
suggesting that a reduction in servings of red meat would be

an appropriate way to start the transition toward a decarbonized
diet. It is noteworthy that none of the two alternative climate
mitigation scenarios that were compatible with the goals of the
Paris Agreement (“flexitarian free from red meat” and “zero red
meat scenario”) are strictly vegetarian. Rather, they are flexitarian
diets without red meat. If Härnösand were to stop serving red meat,
emissions would decrease significantly but as a single school or local
area departing from the current societal norm around food, such
a measure would be difficult to implement. There are examples of
municipalities that have tried to serve more plant-based food but
have been forced to back down due to pressure from students and
parents. Härnösand (among many other municipalities in Sweden)
offers a plant-based option to its students every day. However, the
students rarely chose that option with increased food waste as a
potential consequence.

While the results concerning the emissions support the existing
knowledge on emissions from food, the data from the interviews
provide some unique and site-specific testimony of the difficulties
that many municipalities face in complying with national and
international sustainability goals within the boundaries set by
budgetary restriction, procurement legislation and prevailing
conditions in kitchens and among producers. The region where
Härnösand is located is sparsely populated, which may make some
of the outcomes less applicable in more densely populated areas.
The findings do not necessarily reflect the diversity of opinions
and experiences that would have been found if the sample had
been chosen from all regions in Sweden. However, the picture
that emerges from interviewing the different actors in the local
food system suggests that the transition toward a decarbonized
food system is a national concern that many municipalities are
trying to solve locally. However, as the food systems are partly
national and many times global, it is difficult for small regions
to bring about change without national coordination and overall
collaboration. Nevertheless, experiences from Portugal suggest that
successful examples from small towns or cities can play a key role in
fostering resilient and economically prosperous food systems given
their proximity and close interaction with relevant economic and
societal actors (31).

While it can be argued that the responsibility for the
transition toward a decarbonized food system, in the public
sector, lies with each and every one of the individual kitchens,
the interviewees from kitchens, procurement offices, producers,
and successful municipalities, all claim that the herculean efforts
that such a transformation entail, need to be coordinated from
a higher organizational level to be effective. The interactional
dynamics among the actors involved in food procurement are
often highlighted as an important factor that defines the successful
implementation of sustainable food procurement (32, 33).

Many municipalities mention that they are struggling to reach
the national and global sustainability goals and are aware of the
importance of changing the local food service to succeed in this.
It should be noted, however, that many respondents focused on
the importance of increasing local food procurement as the most
efficient and feasible measure to decrease GHG emissions. This
may be due to the widespread belief that local food is analogous
to sustainable food (34, 35). This simplified look at sustainable PFP
seems to be structural, and Molin et al. conclude that the scientific
literature is strongly oriented toward locally sourced and organic
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foods overlooking other aspects of sustainability (21). While the
Food Climate Database suggests that local and national meat and
some vegetables are associated with a lower carbon footprint, the
transformation in the food necessary to comply with the Paris
Climate Agreement goes well beyond just increasing the share of
locally produced food. Smaller regions have limited possibilities
to catalyze the change alone. The national guidelines that would
encourage other actors (wholesalers, producers, etc.) in the food
chain to facilitate the transformation toward a more sustainable
food system were deemed largely insufficient by the respondents
in this study. Galli et al. stress (31) the importance of proactive
communication among various government levels and various
actors, and a clear alignment of interests and strategies from the
national toward the local levels in order to achieve local disruptions
toward sustainable food transition.

Some of the obstacles mentioned above can be circumvented
through creativity, by stretching regulations without the breaking
law and by increasing the number of kitchen staff. However, most
municipalities express that they are not entirely free to purchase
food based on decarbonization criteria and call for more flexible
legislation. The Swedish Law on Public Procurement (LOU),
deficient infrastructure, an unsustainable food culture, and local
politicians’ reluctance to change were mentioned as the main
obstacles. The interview data suggest that to align the Swedish food
system with the Paris Agreement and the Sustainable Development
Goals, national and regional policies need to be updated to address
these obstacles. This is in accordance with Mattas et al. who
conclude that the PFP requires coherent and coordinated European
and national policies and highlights the insufficiently designed and
adapted regulatory framework as an impediment to successful PFP
(36) and Smith et al. (37) who call for operational policies for the
food procurement sector.

Although Sweden is among the few countries that have
mentioned climate considerations and the relative impact of
various food groups in its national dietary guidelines (NDG) (2),
the Swedish NDGs do not consider the environmental impacts
in their dietary recommendations. Swedish politicians are often
reluctant to take a stand on the issue of dietary changes. In 2016,
Sweden’s then Minister of Rural Development said,

“I do not want to police what should be on the Swedes’
breakfast or dinner table” and added that: “Swedish politics
should stay away from the Swedish kitchen.”

Sven-Erik Bucht, Minister of Rural Development
2016 (38).

This view on Swedish eating habits seems to endure among
the first-level executive bodies. During the revision of the
Swedish current food strategy, Sweden’s current Minister of Rural
Development claimed,

“I do not intend to interfere with people’s eating habits, if
you eat meat once a week or every day.”

Peter Kullgren, Minister of Rural Development 2023 (39).

Without operational national goals in terms of how to catalyze
the necessary changes in the food system (including dietary
changes), it seems unrealistic to expect that municipalities will

bring about the required transformation based on voluntary
commitments and within the current budgets. Without a national
common stance on how to transform the food system, the
progression toward diets with carbon footprints in line with the
commitments of the Paris Agreement is likely to be slow.

The Swedish National dietary guidelines regarding meat
endorse consumers should eat less red meat and cured meats—
preferably <500 g per week. In the planetary health diet proposed
by the EAT-Lancet Commission, the amount of intake of red meat
for an adult is 98 g/week (2). The Swedish Agricultural Agency
states that the consumption by 2019 was 28.5 kg/person and year
(548 g/week) according to the 2019 figures. The consumption
of red meat, on average, in Sweden today is approximately
10 % above the Swedish dietary recommendations, and hence
considerably higher than the planetary health diet. According
to the Swedish Environmental Protection Agency, each Swede
cause, on average, approximately 1.5 metric tons of CO2e per
person and year by just eating (40). The Nordic Food Policy
Lab (financed by the Nordic Council of Ministers and the health
and food authorities in the Nordic countries), released the fifth
edition of its Nutrition Recommendations in June 2023. The
Nordic Nutrition Recommendations constitute the scientific basis
for food-based dietary guidelines in Denmark, Finland, Iceland,
Norway, and Sweden. The fifth edition (NNR 2022) that integrates
climate and environment discourages eating more than 350 g of
red meat/per person/week for health reasons and preferably lower
than that to decrease the environmental impact. It is yet to be
seen how the Nordic recommendations affect the Swedish Dietary
Guidelines. One of the conclusions of Willet et al. (2) is that it
is impossible to change our food systems, unless citizens change
their approach to consumption, cooking, and handling of food.
While people’s preferences are largely driving the transformation
of the food system, such preferences are strongly influenced by
marketing, National and international policies, and advocacy work
of lobbyist organizations. Hoek et al. (8) claim that social norms
have a great influence on people’s decision-making and public
procurement holds a significant potential to shape norms around
food (9). Change agents and policymakers may promote individual
decisions and behaviors toward a more sustainable food system,
for example, changes in food production practices or a radical
dietary change.

One argument that often recurs in municipal operations
is insufficient funding. Public kitchens, just like any other
municipal organization, have limited money to spend, and
more sustainable alternatives are often associated with high
costs. However, Municipality 3 testifies that their costs have
not increased, due to the fact that they use all parts from
the animals in their cooking. An interesting continuation of
this project would be to study the social benefits of increasing
local production, instead of assuming that sustainable food is
associated with high costs, could there be benefits to reshaping
the food systems, becoming more local, eating less and better
meat? How many jobs could potentially be created? What tax
revenue would it generate? Are there potential health benefits?
Moreover, is it possible to estimate a scenario where the
municipality of Härnösand would purchase, e.g., 40% of its food
from local suppliers? These are questions that such a study
could address.
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It should be noted that, in this study, only the environmental
impact of GHG emissions was considered. A sustainable diet
cannot be reduced to one that has a low carbon footprint. It
also needs to be protective and respectful of biodiversity and
ecosystems, culturally acceptable, accessible, economically fair,
and affordable; nutritionally adequate, safe, and healthy; while
optimizing natural and human resources (41). Tradeoffs and
conflicts of aim between different environmental goals need to be
considered in any policy that aims to transform the food system.
Härnösand, which is a medium-sized municipality with relatively
few inhabitants, has proven to have additional challenges that are
partly due to its geographical location. The municipality is located
in the Northern half of Sweden with a climate that does not allow
the same number of harvests per year or that the same crops
can be grown as in the agriculturally more productive southern
Sweden. In its attempts to procure local and locally produced
food, the biggest difficulty for Härnösand has been finding local
suppliers. They simply do not exist. However, interview data from
respondents participating in the Food for Life program in the UK
show that public procurement can increase the demand for local,
sustainably produced food (22) and thus create incentives for new
establishments in the food production sector.

5 Conclusion

Considering that the current global food system is the largest
pressure caused by humans on the earth’s ecosystems and that up
to 34% of our GHG emissions today can be traced to our food
systems (primarily to the food of animal origin), dietary changes
are an efficient way to reduce negative environmental impact. The
public sector holds a strong transformative power, in terms of
catalyzing this change and this study points out some alternative
scenarios for the menu composition that would considerably
decrease its currently high carbon footprint. This study shows
that changing the procurement processes by altering 6% of the
total purchased food kilograms. GHG emissions reductions as high
as 44% could be obtained. There are many obstacles for such a
change in themenu composition tomaterialize. The results indicate
that the Swedish Law on Public Procurement (LOU), deficient
infrastructure, an unsustainable food culture, and local politicians’
reluctance to change are the principal impediments perceived by
the interviewees.

The respondents stressed that the policy change in Sweden
needs to be coordinated from a higher organizational level but that
there are also opportunities for individual municipalities to take
certain measures. Political decisions about the decarbonization of
the food systems, willingness to invest in logistics centers, or other
ways to help solve the issue of food logistics were highlighted as
important first steps. To explore the issue of promoting public
procurement as a lever for changes in the food system, further

studies on National food policy issues, sustainable food leadership,
and the social benefits of increasing local production in Sweden
are recommended.
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