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Abstract 

Reducing greenhouse gas emissions from food consumption requires dietary 

changes, yet policies supporting such changes remain limited. Nevertheless, 

measures to reduce the carbon footprint of school meals are being implemented in 

several countries. This thesis examines the potential of school meals to foster low-

carbon food consumption, within and beyond school, focusing on policy outcomes, 

policy conditions and policy design. 

Two of the four papers draw on a controlled intervention in six Swedish schools, 

four of which introduced dishes with less red meat and other high-emission 

ingredients (low-carbon recipes). One analyses effects on food taken, plate waste 

and meal satisfaction; the other examines students’ perceptions of low-carbon 

recipes and of all-vegetarian days. The remaining two draw on a survey of public 

acceptability of such measures in France, Poland and Sweden, and interviews on the 

design of school meal climate policies with officials responsible for school meals in 

Swedish municipalities. 

In the intervention, low-carbon recipes reduced the carbon footprint of the menu by 

20% without significant negative effects on these outcomes. Although students 

recognised that red meat has a higher carbon footprint than vegetarian food, they 

described their food choices as guided primarily by taste, satiety and familiarity, and 

expressed slightly stronger support for low-carbon recipes than for all-vegetarian 

days. Public support for such measures was around neutral: significantly higher than 

for a tax on high-emission foods, but lower than for subsidies and labelling. 

Municipal strategies primarily sought to reduce emissions by changing meal 

composition and presentation. Their main potential beyond school therefore appears 

to lie in repeated exposure to low-carbon meals, which may build familiarity, habits 

and norms. 

Overall, the thesis shows that school meal climate policies can reduce the carbon 

footprint of public meals without significantly undermining student acceptance, 

particularly when changes fit students’ expectations of an acceptable meal. The 

findings raise questions about how quickly and visibly changes should be 

introduced, and whether targets should consider consumption outside school. School 

meals may contribute to wider shifts towards low-carbon food consumption 

alongside other policies, but how school meal climate policies can best be designed 

for this remains to be examined.  

Keywords: school meals; low-carbon food consumption; school meal climate 

policies; food policy; public acceptability; student acceptance; policy design; dietary 

change 
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Terminology 

 

To ensure conceptual clarity and consistency, the following core terminology is used 

throughout the thesis. 

Core outcomes 

CO₂e (carbon dioxide equivalents) and carbon – CO₂e is a standardised measure 

used to express the combined emissions of different greenhouse gases as an 

equivalent amount of carbon dioxide, based on their global warming potential. 

Throughout this thesis, carbon is used as shorthand for greenhouse gas emissions 

expressed in CO₂e.  

Low-carbon food consumption – The primary focus of the thesis, referring to 

dietary patterns characterised by greenhouse gas emissions substantially lower than 

those of current average food consumption in high-income countries. 

Carbon footprint – The aggregated greenhouse gas emissions (CO₂e) associated 

with a given unit of food consumption, such as a recipe, meal, menu, or diet. 

Policy concepts 

Policy – An overarching course of action adopted to address a societal issue. 

Policy instrument – A tool or lever used to achieve policy goals, such as 

communication and marketing, guidelines, fiscal measures, regulation, legislation, 

environmental and social planning, or service provision. 

Policy measure – A concrete action implemented within a specific policy context, 

such as all-vegetarian days, low-carbon recipes, nudging in the lunch line, or linking 

school meals to classroom teaching. 

Policy context – A setting within which policy measures may be implemented and 

operate, such as school meals. 

School meal climate policies – Policies implemented within school meal settings 

that aim to reduce greenhouse gas emissions from food consumption. 

Low-carbon school meals and menus – Meals and menus designed to have a lower 

carbon footprint. 

Low-carbon recipes – A policy measure involving recipes designed to reduce 

greenhouse gas emissions. 

All-vegetarian days – A policy measure in which only vegetarian options are served 

on specified days. 
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Acceptability and acceptance 

Acceptability – An attitudinal evaluation of a proposed or anticipated policy 

measure, often referred to as policy support. 

Acceptance – Attitudinal or behavioural responses to an implemented policy 

measure, reflecting how it is received or experienced in practice. 

The distinction is not always clear-cut. In Paper IV, for example, students evaluated 

proposed measures that partly resembled the school meals they were already eating, 

so their responses lie between acceptability and acceptance. 
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CHAPTER 1 

Introduction 

Our collective everyday eating contributes substantially to global greenhouse gas 

emissions. Shifting diets towards lower-emission foods is therefore recognised as a 

central component of climate mitigation (Mbow et al., 2019; Poore & Nemecek, 

2018). Particularly in high-income countries, this implies that reducing consumption 

of high-emission foods, such as red meat and dairy, may be necessary to meet 

climate targets (Rockström et al., 2025; Sun et al., 2022). At the same time, food 

consumption is deeply embedded in preferences, habits, identities, social norms, and 

culture. Initiatives to influence dietary patterns are therefore often perceived as 

sensitive. 

This tension is especially visible when dietary change becomes a matter of public 

policy. Measures that seek to influence food consumption raise questions about the 

legitimacy and effectiveness of public policies that shape individual choices. 

Compared to many other domains that cause large greenhouse gas emissions, 

interventions targeting diets remain relatively limited, particularly those that directly 

restrict or disincentivise high-emission foods, such as taxes (Parkin et al., 2024; 

Pechey et al., 2022). At the same time, school meals in several countries have 

become a common setting for reducing consumption of meat and other high-

emission foods, with initiatives such as meat-free Mondays increasingly 

implemented across public meal systems (e.g., Dahmani et al., 2024; Eustachio 

Colombo et al., 2020; Lombardini & Lankoski, 2013). These initiatives have, in 

several instances, sparked debate and opposition among students, parents, the 

public, political parties, farmers, the food industry, and other actors. 

School meals occupy a particular position in this context. As a publicly organised 

and recurring part of everyday life for many children, school meals constitute a 

context in which food consumption is structured, repeated, yet also open to 

renegotiation and change. This has led to an interest in whether school meals can 

serve not only nutritional purposes, but also contribute to broader shifts towards 

more sustainable diets (Oostindjer et al., 2017; Roque et al., 2022). This thesis takes 

that possibility as its starting point. 

1.1. Aim 

The overall aim of this thesis is to examine the potential of school meals as a policy 

context for fostering low-carbon food consumption, within and beyond the school 

setting. The ambition is to inform school meal climate policymaking by examining 
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acceptance, design, implementation, and behavioural potential across different 

stages of the policy process.  

1.2. Scope and delimitations 

The thesis focuses on strategies to change dietary composition by reducing 

consumption of high-emission foods and increasing consumption of lower-emission 

alternatives in school lunch provision. 

The thesis is delimited in four main respects. First, it adopts a consumption-side 

perspective and does not analyse production-side mitigation of the food system’s 

greenhouse gas emissions. 

Second, the analysis focuses on dietary shifts rather than on other consumption-side 

changes, such as reducing food waste, reducing transport, or buying organic and 

locally produced food.  

Third, the thesis centres on policy measures that directly or indirectly shape 

students’ food-related behaviours, such as menu reformulation, vegetarian 

provision, nudging, or informational measures. Management processes and 

procurement practices are not part of the analysis unless they are directly linked to 

student-facing measures. 

Fourth, the thesis examines policy design, acceptance, implementation, and 

behavioural potential. It does not seek to quantify aggregate emission reductions at 

the system level. 

1.3. Analytical structure in relation to the policy process 

The thesis adopts an analytical structure that distinguishes between three levels of 

the policy process: 1) policy conditions, 2) policy design and 3) policy outcomes 

(Figure 1.1). This structure is used as a device to clarify how the included papers 

address different parts of the policy process, covering questions of design, 

implementation, acceptance, and behavioural potential. 
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Figure 1.1: Analytical levels of the policy process 

Note: The figure illustrates the analytical structure of the thesis and the relationships linking public 

acceptability, policy design and implementation, and student responses and outcomes. These 

relationships are understood as part of a broader chain connecting policy to food consumption and 

its environmental impacts, while acknowledging the presence of additional influencing factors and 

feedback processes. 

First, at the policy conditions level, the focus is on public acceptability. Public 

support or opposition influences the perceived legitimacy and political feasibility of 

introducing and sustaining school meal climate policies, as politicians may be 

reluctant to propose measures that could provoke opposition from voters and affect 

future electoral outcomes (Burstein, 2003; Glynn & Huge, 2008; Wallner, 2008). 

Second, the policy design level concerns how school meal climate policies are 

designed and implemented, primarily by local authorities. This includes how policy 

objectives are translated into concrete measures such as menu planning, nudging, or 

informational interventions, and how these measures may influence food-related 

behaviours. At this level, the focus is on the type of measures used and their potential 

to influence food-related behaviours within and beyond the school setting. 

Third, the policy outcomes level concerns students as the primary target group of 

school meal policies. At this level, the focus is on how policy measures are perceived 

and accepted, and how they translate into actual food consumption and reductions 

of the carbon footprint of school meals. 
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The structure not only serves as an analytical framework for the thesis but also offers 

a simplified representation of how school meal climate policies can be understood 

to generate intended outcomes. It highlights a chain in which public acceptability 

influences policy, policy influences behaviour, and behaviour influences food 

consumption and its carbon footprint. Within this chain, the thesis focuses on how 

public acceptability relates to policy adoption, and how implemented policies 

influence student responses, food-related behaviours, and the carbon footprint of 

school meals.  

Analytically, the structure emphasises that acceptance is relevant for both the 

adoption and the outcomes of policy: public acceptability contributes to political 

legitimacy and thereby influences whether policies are introduced and sustained, 

while at the level of implementation, policy changes must be accepted by students 

in order to fully influence food intake and thereby the climate footprint of school 

meals. 

This structure is simplified in several respects. One important simplification is that 

policymaking and implementation are influenced by a range of factors beyond those 

included here, such as political priorities, administrative capacity, economic 

constraints, media discourse, and stakeholder influence. Another important 

simplification is that feedback mechanisms are not represented. For example, 

students’ and the public’s experiences with implemented policies may influence 

their attitudes and feed back into the policy process. The framework highlights the 

relationships most central to the analysis in this thesis rather than representing the 

full complexity of the policy process. 

1.4. Disposition of the thesis 

The thesis is structured to reflect the analytical logic outlined above in Section 1.3, 

moving from contextualisation and conceptual framing to empirical analysis across 

the three levels, and finally to discussion, synthesis, and reflection. 

Chapter 2 presents the empirical and policy context. It situates food consumption 

in relation to climate change, provides background on school meals as an 

institutional food environment, reviews previous research on school meal climate 

policies, and identifies research gaps. Based on these gaps, the research questions 

are introduced. 

Chapter 3 presents the theoretical perspectives that inform the thesis. These are 

introduced as conceptual tools for the analysis and include a behavioural perspective 

based on the COM-B model and research on policy acceptability and acceptance, 

providing an analytical grounding for the levels examined in the thesis. 
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Chapters 4–6 summarise the appended papers and reflect the three analytical levels 

of the policy process. The empirical summary begins in Chapter 4, at the level of 

policy outcomes, focusing on students as the primary target group of school meal 

climate policies. The chapter examines how students respond to low-carbon school 

meals in practice, including acceptance, food consumption, plate waste, meal 

satisfaction, and perceptions of low-carbon school meals and menus. Chapter 5 

then addresses policy conditions through a cross-national examination of public 

acceptability of school meal climate policies. Finally, Chapter 6 focuses on policy 

design, examining how Swedish local authorities design and implement school meal 

climate policies in practice, and what this implies for their potential to influence 

behaviours relevant to low-carbon food consumption. 

Chapter 7 provides an integrated discussion and conclusions. It synthesises findings 

across the analytical levels, relates them to prior research and theoretical 

perspectives, considers implications for policy design and targets, and discusses the 

broader role of school meals in contributing to more sustainable food consumption. 

Chapter 8 reflects on experiences of conducting research as a municipal PhD 

student, including questions of positionality, ethics, and policy-relevant research. 

1.5. Dual role as researcher and civil servant 

I wrote this thesis as a municipal PhD student. Throughout my doctoral studies, I 

have worked half-time as an environmental analyst at the City of Gothenburg’s 

Environment Administration, in recent years with strategies for a sustainable food 

system, including the city’s targets for public meals. I have not studied Gothenburg’s 

own strategies or school meals, but my municipal experience has informed the 

research, particularly the interviews in Paper III. Chapter 8 reflects on how this dual 

role has shaped the research and how I have handled it. 
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CHAPTER 2 

Background 

Examining school meals as a setting for policies aimed at fostering low-carbon food 

consumption requires understanding the carbon footprint of food consumption, the 

role of school meals as an institutional food environment, and what existing research 

suggests about their potential to influence dietary behaviour. This chapter situates 

school meals within the broader context of food-related emissions and examines 

their role in shaping food consumption within and beyond the school setting. It then 

reviews research on school meal interventions and climate-related policies, focusing 

on behavioural outcomes, student responses, and public acceptability. Based on this 

review, research gaps are identified, and research questions are formulated to guide 

the analysis in this thesis. 

2.1. The carbon footprint of food consumption 

Food systems account for a substantial share of total anthropogenic greenhouse gas 

emissions, approximately one-quarter to one-third of global emissions (Crippa et al., 

2021; Poore & Nemecek, 2018). However, the carbon footprint of food consumption 

varies considerably between countries. High-income countries are characterised by 

dietary patterns associated with higher per capita emissions, and emissions tend to 

increase as countries become wealthier, driven by rising consumption of meat and 

dairy products (Behrens et al., 2017; Tilman & Clark, 2014). 

A central driver of food-system greenhouse gas emissions is the production of 

animal-source foods, although footprints vary substantially across product types. 

Ruminant meat, particularly beef and lamb, has the highest emissions intensity, 

primarily due to enteric methane and the substantial land requirements of grazing 

and feed production. The footprints of dairy products, pork, poultry and fish are 

lower but still typically exceed plant-based protein sources. Livestock supply chains 

contribute methane, nitrous oxide and carbon dioxide, including through manure 

management, fertilised soils, feed production and land-use change linked to pasture 

expansion and feed crops (Crippa et al., 2021; Poore & Nemecek, 2018). Land 

requirements are also relevant beyond direct supply-chain emissions, since land 

used for livestock and feed production has alternative uses, including carbon storage 

(Searchinger et al., 2018). In this sense, dietary composition, and especially the 

share of ruminant meat and dairy, can be understood as a key determinant of the 

carbon footprint of food consumption and of the mitigation potential of dietary 

change (Hedenus et al., 2014; Poore & Nemecek, 2018). 
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The IPCC thus identifies dietary change as a major demand-side opportunity for 

reducing greenhouse gas emissions from food systems (Creutzig et al., 2022; 

Nabuurs et al., 2022). Scientific assessments consistently emphasise shifts away 

from high-emission animal-source foods, particularly ruminant meat and dairy, 

towards lower-emission foods, especially plant-based foods (Poore & Nemecek, 

2018; Rockström et al., 2025). Other components of the food chain, such as transport 

and packaging, typically account for about a tenth of total emissions compared with 

primary production (Poore & Nemecek, 2018), meaning that mitigation measures 

targeting these stages alone have more limited potential to reduce the overall carbon 

footprint of food consumption. Reducing food loss and waste is also identified by 

the IPCC as an important demand-side mitigation option (Mbow et al., 2019), but 

because the emissions associated with wasted food depend on which foods are 

wasted, shifts towards lower-emission diets also reduce the carbon footprint of food 

loss and waste. 

Consumption-side policies for dietary change are relevant because dietary demand 

helps shape what and how much is produced. When demand shifts away from high-

emission foods and towards lower-emission alternatives, it can contribute to 

reducing the climate impact of food production. This relationship is not one-

directional: production systems also shape consumption by influencing what is 

available, affordable, appealing and socially normal to eat. This thesis focuses on 

the consumption side, examining how school meal climate policies can influence 

food demand and behaviours. 

From a mitigation perspective, a transition towards diets with a lower share of 

animal products can thus be understood as a central challenge for high-emitting 

countries. Achieving such a transition requires changes in food-related behaviours, 

which is difficult because these behaviours are embedded in and shaped by a 

combination of individual-level factors, such as habits, preferences, and knowledge, 

and broader structural conditions, such as social norms, culture, food availability, 

pricing, marketing, and institutional food provision. 

Because many of these conditions extend beyond individual choice, policy 

interventions that shape the environments in which food choices are made become 

central for influencing dietary patterns at scale. Institutional food settings are 

particularly relevant in this regard, as they structure repeated consumption, have the 

potential to influence habit formation and can be directly shaped through policy 

measures. School meals constitute one such policy context, where menu 

composition, availability, and information can be adjusted to influence food-related 

behaviours and, ultimately, the carbon footprint of food consumption. 
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2.2. School meals as an institutional food context 

School meal programmes reach more than 400 million children globally, 

corresponding to 25% of all students in pre-school, primary, and secondary 

education, according to a 2024 global survey by the Global Child Nutrition 

Foundation (GCNF, 2024). Coverage varies substantially between countries, but in 

high-income countries school meals reach, on average, around 50% of primary and 

secondary school students. In this sense, school meals constitute a substantial and 

recurring component of children’s diets in countries where diets have high carbon 

footprints. 

In countries with comprehensive provision, school meals may account for a 

substantial share of total daily food intake for a non-negligible proportion of the 

population. In Sweden, for example, publicly funded school lunches are provided 

free of charge to all students in compulsory school, and are designed to cover one-

third of daily energy and nutrient requirements (Swedish Food Agency, 2026). 

Swedish school meals account for approximately 3% of total food consumption1, 

indicating they constitute a small but potentially systemically relevant component 

of the overall diet. As such, school meals can be understood not only as a social 

policy instrument but also as a structured, repeated food environment that shapes 

everyday eating behaviours. 

Access to school meals differs across countries. In some countries, programmes are 

universal and free of charge. In others, meals are means-tested, partially subsidised, 

or targeted at specific socio-economic groups (GCNF, 2024). These differences 

shape not only how many students are reached, but also the role school meals play 

in society. Universal programmes may position school meals as a general welfare 

institution and a shared food context, while such a position may be weaker in more 

targeted programmes. Such differences are important because they influence the 

extent to which school meals can serve as a broad policy context for sustainable 

food consumption.  

School meals most commonly consist of lunch, although some programmes also 

include breakfast or afternoon snacks. Their governance also varies. Typically, 

national authorities often define nutritional standards or overarching guidelines, 

while local authorities are often responsible for menu design, procurement, and 

implementation (GCNF, 2024). Municipalities or equivalent local authorities 

therefore often play a central role in translating national objectives into the concrete 

implementation of food provision. In this sense, school meals often operate at the 

 

1 Own estimate, based on Swedish school meals being intended to provide approximately one third 

of students’ daily energy intake on school days, combined with the share of the Swedish population 

enrolled in compulsory school. See Paper III for details. 
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intersection of national policy frameworks and local implementation. This thesis 

focuses specifically on lunch provision, as it typically accounts for the largest share 

of food served in school settings. The thesis also focuses on local authorities, given 

their central role in shaping how school meal policies are designed and implemented 

in practice. 

The Global Child Nutrition Foundation (GCNF, 2024) reports that approximately 

40% of countries with a school meal programme indicate some focus on climate-

adapted or low-carbon food provision. However, the meaning of such objectives 

varies considerably. In some cases, the climate aspect refers to food system 

resilience or climate adaptation, such as promoting crops that are more resilient to 

changing climatic conditions, rather than to reducing the carbon footprint of the food 

that is served. At the same time, national or local authorities in several countries 

have introduced school meal policy measures aimed at reducing greenhouse gas 

emissions by changing menu composition. This includes measures such as 

introducing vegetarian days or changing to low-carbon recipes, with examples from 

Spain, the US, France, Belgium, South Korea, Brazil, Finland, and Sweden (Batlle-

Bayer et al., 2021; Blondin et al., 2022; Dahmani et al., 2024; De Keyzer et al., 

2012; Kim & Kim, 2025; Kluczkovski et al., 2022; Lombardini & Lankoski, 2013; 

Swedish Food Agency, 2026). In these cases, school meal policy is positioned not 

only as a nutritional or social intervention, but as part of broader climate mitigation 

efforts. 

2.3. School meals as a potential pathway to low-carbon food consumption 

beyond the school setting 

Beyond their immediate nutritional function, school meals have been discussed as a 

potential lever for promoting healthier and more sustainable food practices beyond 

the school setting, both in policy literature (Nordic Council of Ministers, 2024; 

School Meals Coalition, 2025; WFP, 2024) and in academic literature (Oostindjer 

et al., 2017; Roque et al., 2022). While these discussions also include wider 

pathways such as education, community engagement, and public procurement, the 

rationale most directly relevant to this thesis is that school meals are recurring, 

publicly organised, and socially embedded meals that reach students across socio-

economic groups over several years. From this perspective, school meals may shape 

food consumption not only by changing what is served in school, but also by 

familiarising students with low-carbon foods and meal compositions within 

everyday routines. However, these discussions primarily establish school meals as 

a plausible pathway for broader dietary change, rather than providing direct 

evidence that school meal provision leads to sustained low-carbon food 

consumption beyond the school setting. 
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Research provides some support for the broader idea that school meal measures can 

influence children’s diets. Systematic reviews indicate that policies and 

interventions targeting the school food environment can produce modest 

improvements in children’s dietary intake, particularly fruit and vegetable intake, 

nutrient profiles, and the selection or consumption of healthier foods (Durão et al., 

2024; Micha et al., 2018; Nury et al., 2022). Some of this evidence concerns habitual 

intake measured beyond the school setting, suggesting that school-based changes 

can affect overall diet rather than only consumption during school meals (Micha et 

al., 2018). Although this literature is primarily health-oriented, it is relevant because 

it shows that institutional food environments can shape dietary behaviour beyond 

the immediate meal context. 

One possible mechanism is repeated exposure. Studies with children show that 

repeated tasting can increase liking and acceptance of initially unfamiliar or disliked 

vegetables, although effects vary by food and evidence for longer-term changes in 

consumption is more limited (Lakkakula et al., 2010; Wardle et al., 2003). This 

suggests that repeated exposure to low-carbon dishes at school could, in principle, 

support familiarity and acceptance, especially if such meals are appealing and 

integrated into ordinary meal routines. 

School meals may also connect with food practices beyond school through students’ 

participation in food decisions at home. Household meals may be influenced by 

negotiations between family members, and research on meat reduction in families 

with adolescents shows that young people’s preferences can matter, but that change 

is mediated by family routines, taste expectations, care, meal planning, and the 

desire to maintain family harmony (Hesselberg et al., 2024). A small study of 

families’ meal decisions similarly suggests that adolescents’ influence on family 

meat consumption is conditional rather than general, depending for example on their 

own dietary practices and whether sustainability arguments are raised in family meal 

discussions (Mata et al., 2025). 

Direct empirical evidence linking school meal provision to sustained changes in 

food preferences, habits or behaviours beyond the school setting nevertheless 

remains limited. Much of the available evidence concerns health-related outcomes 

rather than low-carbon food consumption, and many studies examine 

multicomponent interventions, making it difficult to isolate the independent role of 

school meals. Consequently, while school meals are frequently conceptualised as a 

lever for wider dietary change, robust evidence of their impact on meat reduction, 

plant-based eating, or other forms of low-carbon food consumption beyond school 

remains underdeveloped. 
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2.4. Previous research on school meal climate policies 

Empirical research on school meal climate policies remains limited, but a small 

number of studies have examined aspects such as effectiveness, student acceptance, 

and public acceptability. 

With regard to menu changes aimed at reducing the share of animal products, 

Lombardini and Lankoski (2013) examined the introduction of vegetarian days in 

Helsinki, Finland, and reported initial resistance among students, manifested as 

decreased participation in school lunches, reduced amounts of food taken, and 

increased plate waste in the short term. These patterns were interpreted as signs of 

non-compliance with the policy, with the strongest effects among older students. 

However, these effects diminished over time. In contrast, De Keyzer et al. (2012) 

found no evidence of resistance or increased plate waste at the weekly vegetarian 

lunches in schools in Ghent, Belgium. Similarly, intervention studies in Swedish 

municipalities reported reductions in greenhouse gas emissions of 28 to 40% per 

meal, reaching 0.5 kg CO₂e per lunch, without indications of lower taste satisfaction, 

consumption, or higher plate waste (Elinder et al., 2020; Eustachio Colombo et al., 

2020). These studies indicate that substantial emission reductions can be achieved 

through menu reformulation. Eustachio Colombo et al. (2021) explored how 

students view school meal climate policies, highlighting both support and concerns, 

and pointing to the importance of communication and framing as well as issues 

related to taste, choice, and the perceived purpose of the intervention. 

A smaller body of research has examined the public acceptability of school meal 

climate policies, compared to research focusing on student acceptance. Such school 

food measures have in some cases been subject to public debate and controversy, 

and occasionally linked to political contestation around food and climate policy as 

reported by media outlets in several countries, including the UK, Sweden, South 

Korea, Germany, France, and Finland (Busby, 2020; Deininger, 2022; Eun-ji, 2020; 

LTO, 2025; Rio, 2023; Salovaara, 2024). However, existing research tends to report 

relatively high levels of acceptability, but primarily focuses either on parents’ views 

regarding their own children or on comparatively non-intrusive policy measures 

such as offering more vegetarian dishes, but without restriction (Dahmani et al., 

2024; Roque et al., 2023). A study analysing online discussions about all-vegetarian 

days in Swedish school canteens similarly found that nearly 60% of posts were 

positive, often referring to perceived effectiveness and health benefits, while 

negative comments emphasised restrictions on choice, nutritional concerns, and 

doubts about policy effectiveness (Bendz et al., 2023). 

Taken together, existing studies provide initial evidence that school meal climate 

policies can reduce the carbon footprint of school meals without undermining 
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student acceptance. Although evidence on public acceptability is more limited, 

existing studies indicate that such measures can receive support, while also 

suggesting that acceptability may depend on perceived policy effectiveness, 

implications for individual choice, and health-related considerations. More broadly, 

there is little evidence on whether and how such policies may support low-carbon 

food consumption beyond the school setting. 

2.5. Research gaps 

Building on the preceding review of school meals as a policy context (Section 2.2), 

their potential to influence food consumption beyond the school setting (Section 2.3) 

and existing research on school meal climate policies (Section 2.4), several gaps in 

the literature can be identified. These gaps relate to different aspects of how school 

meal climate policies are expected to operate, including their behavioural potential, 

how they are perceived and accepted by students, and their public acceptability. 

The existing literature suggests that school meals may have the potential to 

contribute to low-carbon food consumption beyond the school setting (see Section 

2.3). However, research remains limited on whether and how school meal climate 

policies are designed to foster behavioural change beyond the school setting and 

thereby support broader shifts towards low-carbon food consumption. 

There is also limited knowledge about student acceptance of low-carbon school 

meals when students are explicitly informed about the climate objectives behind 

menu changes. Previous intervention studies have generally implemented low-

carbon menu changes with limited student awareness or communication of the 

changes and have therefore not examined whether explicit information about low-

carbon menu changes affects students’ acceptance. More broadly, research remains 

scarce on how students perceive and evaluate menu changes aimed at reducing the 

carbon footprint of school meals. This limits understanding of how policy 

communication and framing may influence acceptance. It is also relevant because 

information and awareness of why meals are changed may be important if school 

meal climate policies are to support low-carbon food consumption beyond the 

school setting. 

With regard to public acceptability, to my knowledge, no previous studies have 

examined attitudes among the broad public towards menu-based climate policies in 

school meals, such as low-carbon recipes or vegetarian days. Existing studies tend 

to focus either on parents’ views on increasing the frequency of vegetarian meals 

for their own children, or on comparatively non-intrusive policy measures (see 

Section 2.4). 
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These identified gaps, spanning different levels of the policy process, form the basis 

for the research questions that guide the analysis in this thesis. 

2.6. Research questions 

As stated in Section 1.1, the overall aim of this thesis is to examine the potential of 

school meals as a policy context for fostering low-carbon food consumption, within 

and beyond the school setting, and this aim is addressed through three primary 

research questions. 

RQ1. How do students perceive and accept policy measures aimed at reducing the 

carbon footprint of school meals? 

RQ2. What is the level of public acceptability of school meal climate policies, and 

which factors are associated with support?  

RQ3. What potential do existing school meal climate policies have to influence 

food-related behaviours within and beyond the school setting? 

The research questions are addressed as follows: Paper I and Paper IV examine 

student acceptance and perceptions (RQ1). Paper II analyses public acceptability in 

a cross-country perspective (RQ2). Paper III investigates the design and 

implementation of municipal school meal climate policies and assesses their 

behavioural potential (RQ3). 
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CHAPTER 3 

Theory 

This thesis proceeds from a pragmatic starting point. The overarching motivation is 

to examine whether, and in what ways, school meals can contribute to reduced 

dietary greenhouse gas emissions. This practical orientation has guided both the 

choice of methods and the theoretical framework. Rather than beginning from a 

specific theory, the thesis adopts conceptual tools suited for analysing policy design, 

implementation, and behavioural outcomes in concrete institutional settings. 

Two theoretical perspectives are central to the thesis. First, the COM-B model is 

used to examine the behavioural conditions and mechanisms through which school 

meal climate policies may shape food-related behaviours. Second, research on 

policy acceptability is used to analyse the conditions under which such policies are 

likely to receive support, be politically feasible, and be practically implementable. 

Together, these perspectives make it possible to examine school meal climate 

policies as both behaviour-change interventions and contested public policies whose 

implementation depends on acceptance among students and the broader public. 

Finally, Section 3.1 ends by briefly introducing selected concepts from transition 

research, which are used in the discussion to situate the findings in a broader system-

level context. 

3.1. Behavioural perspective based on the COM-B model 

The thesis uses the COM-B model as a pragmatic framework for analysing 

behavioural mechanisms (Michie et al., 2011; West & Michie, 2023). COM-B 

conceptualises behaviour as dependent on three broad conditions: capability, 

opportunity and motivation. Capability refers to the psychological and physical 

capabilities required to perform a behaviour, such as knowledge, understanding and 

practical skills. Opportunity refers to external conditions that enable or constrain 

behaviour, including physical opportunity, such as availability, access, time and 

material resources, and social opportunity, such as norms, expectations and 

interpersonal influence. Motivation refers to reflective and automatic processes that 

energise and direct behaviour, including beliefs, intentions, habits, impulses and 

emotional responses. These components are interrelated: capability and opportunity 

may shape motivation, while repeated behaviour may feed back into future 

capability, opportunity and motivation through learning, habit formation and social 

normalisation. The model is illustrated in Figure 3.1. 
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Figure 3.1: Adapted COM-B model illustrating key food-related behaviours in 

relation to low-carbon food consumption (Michie et al., 2011; West & Michie, 

2023). 

Note. The figure adapts the COM-B model to the thesis focus by treating low-carbon food 

consumption as an outcome of three key food-related behaviours: buying, cooking and eating. 

COM-B forms the behavioural core of the Behaviour Change Wheel (BCW), a 

framework for characterising and designing behaviour change interventions. The 

BCW links behavioural diagnosis to nine intervention functions – education, 

persuasion, incentivisation, coercion, training, restriction, environmental 

restructuring, modelling and enablement – and to seven policy categories that can 

support their implementation: communication and marketing, guidelines, fiscal 

measures, regulation, legislation, environmental and social planning, and service 

provision (Michie et al., 2011). The thesis draws on the COM-B model, intervention 

functions and policy categories to assess the behavioural potential of municipal 

school meal climate policies and to analyse how policy measures are expected to 

influence food-related behaviours. 

COM-B is suitable for analysing school meal climate policies, since measures such 

as menu reformulation, vegetarian provision, nudging, communication and 

education may operate through different behavioural pathways. For example, 

changing meal composition may alter physical opportunity, repeated exposure may 

influence familiarity and thereby automatic motivation, and information or linking 

school meals and teaching may support psychological and physical capability as 

well as reflective motivation. 

In this thesis, low-carbon food consumption in general is understood as the outcome 

of several food-related behaviours rather than as a single act of choice. Three 

behaviours are treated as central: buying, cooking and eating food. Together, these 

behaviours shape the carbon footprint of food consumption through what foods are 
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acquired, prepared and consumed, and how. School meal policies most directly 

shape eating behaviour within the school setting, but they may also contribute more 

indirectly to behaviours beyond school if they affect students’ familiarity with low-

carbon dishes, social norms, knowledge, skills or motivation. 

COM-B has previously been applied in research on food consumption and 

sustainable diets. It has been used to map barriers and enablers to reducing meat 

consumption and increasing plant-based eating, including knowledge, cooking 

skills, availability, affordability, social norms, taste expectations and habits (Graça 

et al., 2019; Kuosmanen et al., 2023). It has also been used to analyse sustainable 

food shopping and the role of information across planning, purchasing and reflection 

(Ran et al., 2022). Beyond individual-level consumer behaviour, COM-B and the 

Behaviour Change Wheel have also been used to analyse local authority policy 

documents, assessing whether policy measures specify target behaviours and align 

intervention content with plausible mechanisms of change (Mills et al., 2023). 

Reviews of interventions for environmentally sustainable diets further suggest that 

multicomponent interventions combining education, persuasion and environmental 

restructuring may be promising, although the evidence base remains limited (Wadi 

et al., 2024). 

One limitation of COM-B is that its opportunity component can encompass a wide 

range of contextual influences, ranging from canteen-level food availability to 

norms related to food choices. Recent work integrating COM-B with a socio-

ecological model of behaviour into a combined model, SeCOM-B, argues that for 

complex sustainability problems, the opportunity component needs to be further 

developed. While capability and motivation are treated at the individual level, 

opportunity is unpacked into nested levels, from immediate settings such as the 

home and school to wider community, institutional and policy contexts (Nguyen-

Trung et al., 2025). This is relevant for school meal climate policies, where students’ 

food-related behaviours are shaped not only by the school food environment, but 

also by municipal governance, peer and household contexts, and broader societal 

norms around meat and low-carbon food consumption. For the purposes of this 

thesis, however, the more parsimonious COM-B framework is used because it can 

be applied directly to the specific school meal climate policy measures under study 

and their plausible behavioural mechanisms. SeCOM-B provides a promising 

approach for analysing how behaviour is embedded in wider interacting systems, 

but applying it would require a broader mapping of the school, household, 

municipal, and wider institutional contexts surrounding students’ food-related 

behaviours. 

 COM-B provides the main behavioural lens in this thesis, but, like SeCOM-B, it is 

mainly designed to analyse the conditions for specific behaviours. The discussion in 
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Section 7.2 asks a different question: whether changes in school meals can 

contribute to wider and longer-term shifts in food consumption, which also depend 

on the practices, norms, markets and policies that stabilise current consumption. For 

this, the discussion draws on socio-technical transition research. Concepts from the 

multi-level perspective (often called MLP) and strategic niche management are 

used, as a vocabulary rather than an analytical framework, to discuss whether school 

meals can function as a setting for experimentation, learning and normalisation in 

broader shifts towards low-carbon food consumption (Geels, 2002; Schot & Geels, 

2008). 

3.2. Public acceptability, student acceptance and policy effectiveness 

In addition to the behavioural framework, the thesis draws on research on policy 

acceptability and acceptance as conditions for policy feasibility and effectiveness. 

This section elaborates on the role of acceptance in the analytical structure outlined 

in Section 1.3, where public acceptability operates at the level of policy conditions, 

while student acceptance operates at the level of policy outcomes. 

In this thesis, acceptability and acceptance are treated as related but distinct 

concepts. Public acceptability refers to attitudinal evaluations of proposed or 

hypothetical policy measures, while acceptance refers to responses to implemented 

measures among those directly affected. Both may involve support or opposition, 

but neither should be equated with behavioural change. A policy may be considered 

acceptable without substantially changing food consumption, and an implemented 

policy may reduce emissions even if support is limited, provided that it changes the 

food environment and is not rejected in practice. 

At the policy conditions level, public acceptability shapes the political feasibility of 

introducing and sustaining policy measures. Environmental policy measures are 

more likely to be adopted when public opinion is favourable (Anderson et al., 2017; 

Burstein, 2003), whereas measures perceived as intrusive, ineffective, or unfair 

entail greater risks of public resistance and political contestation (Bergquist et al., 

2022; Jagers et al., 2024; Pechey et al., 2022). Research on climate and food policy 

acceptability shows that support is often associated with perceived fairness and 

effectiveness, climate concern, problem awareness, institutional trust, and 

ideological orientation, while socio-demographic variables tend to play a more 

limited role (Bergquist et al., 2022; Jagers et al., 2024; Pechey et al., 2022). 

At the level of policy outcomes, acceptance among those directly affected influences 

how implemented measures work in practice. In school meals, this primarily 

concerns students’ responses to changes in what is served and how such changes are 

communicated. As reviewed in Section 2.4, school meal climate policies have 

generated both successful implementation and resistance among students, 
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depending on policy design and context. Such resistance is consistent with broader 

food-policy research showing that acceptability tends to decline as measures become 

more intrusive, particularly those involving restrictions on choice (Ammann et al., 

2023). Changes to what is served in school, especially measures such as all-

vegetarian days, may be perceived as both intrusive and restricting students’ choice. 

At the same time, studies of vegetarian food choice show that the way vegetarian 

meals are presented can affect what people choose: neutral or alternative framings 

can increase vegetarian choices compared with explicitly labelling meals or menu 

sections as vegetarian (Hielkema & Lund, 2022; Krpan & Houtsma, 2020). Together 

with the school-meal studies reviewed in Section 2.4, this suggests that student 

acceptance matters not only for whether menu reforms directly translate into actual 

changes in consumption patterns, but also for their maintainability over time. 

Policy acceptance is thus conceptualised as a condition that links political feasibility, 

implementation, and behavioural outcomes. A school meal climate policy may be 

technically capable of reducing the carbon footprint of school meals, e.g., by directly 

reducing the share of high-emission food, but still fail or be weakened if it lacks 

sufficient public acceptability, generates implementation resistance, or is rejected 

by students in practice. Conversely, a policy may be accepted but still have limited 

effects if it does not sufficiently alter food provision and the behavioural conditions 

that shape food consumption. 

Beyond acceptance, policy effectiveness depends on whether interventions translate 

into actual changes in food-related behaviour. Evidence from recent reviews 

suggests that interventions targeting environmentally sustainable dietary behaviours 

can influence food choices, but effects are often modest and context-dependent, with 

stronger outcomes when multiple intervention components are combined (Ran et al., 

2025). This aligns with the intention–behaviour gap in food consumption, where 

expressed support for sustainable diets does not consistently translate into changed 

eating practices because of psychological, habitual, and contextual barriers (Linder 

et al., 2026). Regarding acceptability, evidence from research on consumer 

responses to retail-led protein-shift interventions suggests that less restrictive 

measures, such as information, social norms and choice architecture, tend to be more 

acceptable than price-based measures and choice restrictions, with perceived 

effectiveness, fairness and freedom of choice shaping acceptability (Linder et al., 

2025). This points to a recurring tension in food policy: less intrusive instruments, 

such as information and nudging, tend to be more popular but less effective, whereas 

market-based and regulatory instruments tend to be more effective but less 

acceptable (Ammann et al., 2023). 

Taken together, this means that effective school meal climate policies require both 

sufficient acceptance and alignment with behavioural mechanisms that enable 
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changes in food consumption. The policy-acceptance perspective explains when 

such policies are likely to be politically and practically viable, while the COM-B 

perspective outlined in Section 3.1 helps assess whether policy measures address the 

behavioural conditions that may support reducing the carbon footprint of food 

consumption. 
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CHAPTER 4 

Policy Outcomes: 

Student Responses to School Meal Climate Policies 

This chapter summarises Papers I and IV and addresses policy outcomes. It focuses 

on students as the primary target group of school meal climate policies and examines 

how low-carbon school meals are received in practice. Paper I analyses students’ 

acceptance of low-carbon recipes tested through a controlled school meal 

intervention. Paper IV broadens this by examining students’ perceptions and 

attitudes towards school meal climate measures more generally, with particular 

attention to both low-carbon recipes and all-vegetarian days. 

4.1. Data and methods 

Papers I and IV are based on the same intervention, conducted in collaboration with 

Lund municipality in southern Sweden, in which a low-carbon menu was introduced 

in compulsory schools. While both papers draw on this shared intervention context, 

they use different data and analytical approaches. Paper I is an experimental, 

quantitative analysis centred on the low-carbon menu in practice, using indicators 

such as food taken, plate waste, and meal satisfaction to examine students’ 

acceptance in practice. Paper IV uses additional items from the same survey dataset 

alongside qualitative data to examine students’ perceptions and attitudes in greater 

depth, including how they perceive low-carbon recipes, all-vegetarian days, and 

school meal climate measures more broadly. Together, these approaches make it 

possible to examine student responses both as observable behavioural outcomes and 

as expressed perceptions and evaluations. Paper I captures whether the low-carbon 

menu affected what students ate, wasted, and reported about meal satisfaction, while 

Paper IV complements this by examining how students interpreted and evaluated 

climate measures in school meals. 

The intervention study was implemented within the ordinary school meal system of 

Lund municipality. In Lund, school lunches were served as a self-service buffet and, 

as in every Swedish compulsory school, free of charge for all students. Each day, 

students chose between two main dishes: one was always vegetarian, and the other 

alternated between meat, fish, chicken, and vegetarian options, accompanied by a 

salad buffet, bread, and milk or water. Meals were prepared and served as part of 

regular school operations, meaning that the intervention was embedded in a setting 

familiar to the students. This real-world setting was important because the study 

examined student acceptance under ordinary school meal conditions. A typical self-

service arrangement in a Swedish school canteen is shown in Figure 4.1. 
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Figure 4.1: Typical self-service lunch buffet in a Swedish school canteen. 

Note: The photograph illustrates the type of school meal setting in which the study was conducted, 

but is not from any of the participating schools. In the participating municipality, lunches were 

provided free of charge and typically served as a self-service buffet with two main hot dishes, one 

of which was vegetarian, together with a salad buffet, bread, and milk or water. The intervention 

analysed in Paper I and the student perceptions examined in Paper IV were embedded in this 

everyday setting. Photo: Erik André. 

The research approach included a pre–post design and a control group. Six 

compulsory schools (grades 0–9) participated and were assigned to three conditions, 

with two schools in each group: (1) schools introducing a low-carbon menu, (2) 

schools introducing the same low-carbon menu combined with information 

provided to students, and (3) control schools continuing with the standard menu. 

The study comprised a seven-week baseline period followed by a seven-week 

intervention period (Figure 4.2). This design allowed changes from baseline to 

intervention to be compared across schools that did and did not receive the low-

carbon menu, making it possible to assess whether changes in intake, waste, or 

satisfaction were specific to the intervention rather than reflecting general changes 

over time. 
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Figure 4.2: Design of intervention study. 

Note. The figure shows the three study conditions, the timing of data collection, and the introduction 

of the low-carbon menu and information components. The study comprised a seven-week baseline 

period followed by a seven-week intervention period. Food taken and plate waste were measured 

continuously throughout both periods. Surveys were conducted before and after the intervention, 

and qualitative sessions were held afterwards. 

The intervention introduced a new menu of low-carbon recipes, developed using an 

optimisation model to reduce greenhouse gas emissions by 20%. The model used 

linear programming to identify the ingredient combination that best met a specified 

objective within a set of constraints. It optimised the ingredient composition of the 

seven-week menu to lower the carbon footprint while meeting nutritional guidelines, 

maintaining cost levels and the share of organic food, and minimising changes to 

the existing ingredient list. Preserving familiar dishes and meal formats with 

minimal changes was done with the aim of sustaining student acceptance. This 

strategy had previously been developed and tested by the OPTIMAT project in 

school meal interventions in Uppsala and Botkyrka, Sweden, where carbon footprint 

reductions of 28% and 40% were implemented (Elinder et al., 2020; Eustachio 

Colombo et al., 2020). Lund municipality chose a 20% reduction as a substantial 

step towards their target of 500 g CO2e per meal by 2030, representing about two-

thirds of the reduction required. This was a pragmatic compromise, set together with 

the municipality’s Meal Services Administration, between their concern that larger 

changes might reduce student acceptance and the research interest in a reduction 

large enough to be meaningful to study. The Lund intervention was carried out in 

collaboration with Schäfer Elinder and Eustachio Colombo from the OPTIMAT 

project, both co-authors of Paper I. The optimisation model provided a systematic 

way of optimising the menu, but is not necessary for applying the underlying 

strategy of reducing high-emission ingredients while retaining familiar recipes. As 

Paper III shows, several other Swedish municipalities also reduce the carbon 

footprint of school meals through recipe reformulation without using any 

optimisation model, for example by reducing the amounts of beef and dairy products 

in recipes and replacing them with plant-based alternatives. 
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Paper I: Student acceptance  

Paper I analyses the students’ acceptance of the new menu with and without 

information provision. The condition with salient information was included to assess 

whether making students aware of the menu change influenced their acceptance of 

the change. In an earlier intervention study using the same optimisation approach, 

some students had not noticed that the menu had changed, likely due to the relatively 

small menu modifications and minimal communication of the changes (Eustachio 

Colombo et al., 2021). 

However, in real-world implementations of these kinds of policy measures, 

municipalities or local authorities may often choose to include information as a 

component, for example, to explain the rationale behind menu changes, 

communicate climate or health objectives, and increase transparency towards 

students, parents, and school staff. The information condition therefore allowed for 

examining whether increased awareness of the change affected behavioural and 

reported acceptance. In the information condition, students were shown a 3-minute 

animated video (Figure 4.3) in class explaining how food relates to climate change 

and how the school menu would change, supported by posters in the dining area 

throughout the intervention period. 

 

Figure 4.3: Still from the animated video shown in class. 

Note. An animated 3-minute video was used in the information condition to explain the link 

between food and climate change and the planned changes to the school menu. The video is 

available with English subtitles at https://youtu.be/euSk9N_Z1mI?si=vrK8Q2xT2yTzVtzc. 

Acceptance was operationalised through both behavioural indicators and self-

reported evaluations. Behavioural acceptance was captured through daily weighing 

https://youtu.be/euSk9N_Z1mI?si=vrK8Q2xT2yTzVtzc
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of food taken and plate waste, measured at the school level. These measures 

reflected how much food students took and how much they discarded after eating. 

In addition, surveys were administered to all students in grades 4–9 at the end of 

both the baseline and intervention periods to capture their evaluations of meal taste 

and overall meal satisfaction. The analysis of survey data was based on the 653 

students who completed the survey at both time points and whose responses could 

be linked, enabling paired analysis of changes between baseline and intervention. 

The analysis was designed to test whether changes from baseline to intervention 

differed between the three conditions. For the behavioural measures, two-way 

ANOVA was used to estimate main effects of condition and time, as well as their 

interaction, to capture whether the change from baseline to intervention differed 

between conditions. For the survey data, individual-level difference variables were 

constructed for taste and overall evaluation by comparing each student’s responses 

before and after the intervention. The distribution of these changes across conditions 

was then compared using Fisher’s exact test. 

Paper IV: Students’ perceptions and attitudes 

Paper IV used a convergent mixed-methods design, in which quantitative survey 

data and qualitative data were analysed separately and then integrated at the 

interpretation stage (Creswell, 2014). The purpose of this design was to combine a 

broad assessment of patterns in students’ attitudes with a more detailed 

understanding of how students perceived and evaluated school meal climate policies 

in everyday school settings. In this way, Paper IV complements Paper I by moving 

beyond behavioural and self-reported acceptance of the low-carbon menu to 

examine students’ perceptions of both low-carbon recipes and all-vegetarian days. 

The survey data made it possible to analyse patterns in attitudes, support, and 

reported food choices across a large group of students, while the qualitative sessions 

provided insight into how students reasoned about taste, satiety, meat, vegetarian 

food, and climate concerns in their own words. 

The quantitative component draws on other items from the baseline survey than 

those used in Paper I to analyse factors associated with attitudes towards school meal 

climate policies. The survey was answered by 1,331 students in grades 4–9, and the 

1,268 with complete data were included in the regression analyses. The sample is 

larger than in Paper I, which only included students whose baseline and follow-up 

responses could be linked. 

In addition to attitudes towards two specific policy measures, low-carbon recipes 

and all-vegetarian days, the survey included items on food consumption habits, 

perceptions of school meals, concern for climate when choosing food, and 

background characteristics. These variables enabled analysis of how acceptance and 
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perceptions vary between students and how different factors relate to support for 

specific types of school meal climate policies. 

The quantitative analysis was conducted in two stages. First, descriptive patterns in 

responses were examined using a heatmap that summarised mean values across a 

broad set of variables, organised by students’ stance towards school meal climate 

policies. Students were classified into negative, neutral, and positive groups based 

on a summed attitude index ranging from 0 to 8, constructed from their attitudes 

towards all-vegetarian days and low-carbon recipes. Scores of 0–2 were classified 

as negative, 3–5 as neutral, and 6–8 as positive. This grouping indicated the size of 

each group and enabled comparison of how they differed across multiple domains, 

including school meal experiences, food consumption habits, and climate-related 

perceptions and beliefs. Second, regression analysis was used to examine 

associations between individual characteristics and the attitude index, enabling a 

more systematic assessment of which factors were linked to support for school meal 

climate policies. 

The qualitative component was conducted after the intervention in two of the 

schools that received the low-carbon menu, one of which also received the 

information. It comprised four qualitative sessions with a total of 20 students: three 

focus group discussions and one individual interview. The interview had been 

planned as a focus group, but only one student attended; it followed the same guide 

and was retained in the analysis. The discussions were held at the schools and 

focused on students’ experiences with school meals, their views on plant-based 

foods, and their perceptions of various climate-related changes to school meals. 

The qualitative data were analysed using reflexive thematic analysis (Braun & 

Clarke, 2006). The analysis involved repeated reading of the transcripts, coding of 

meaningful segments, and iterative development of themes that capture how 

students reason about school meals and climate-related changes. This approach 

made it possible to identify central patterns in how acceptance and perceptions were 

shaped in practice, including how students evaluated different types of policy 

measures and low-carbon meal formats. 

The quantitative and qualitative findings were interpreted together, focusing on 

convergence, complementarity and divergence between the two strands. The survey 

data provided an overview of general patterns in students’ attitudes and factors 

associated with support, while the qualitative data helped interpret how students 

reasoned about and made sense of school meal climate policies. In this way, the 

integration enabled the analysis to combine breadth and depth in examining 

students’ acceptance and perceptions.  
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4.2. Main findings 

This section presents the main empirical findings from Papers I and IV. Together, 

they shed light on student responses to low-carbon school meal climate policies at 

two complementary levels: observed behaviour under implementation and students’ 

attitudes and perceptions. 

Paper I: Student acceptance 

Paper I examines how introducing low-carbon recipes in school meals affected 

students’ acceptance of the meals. The intervention achieved the intended reduction 

in greenhouse gas emissions, with the average carbon footprint of the menu 

decreasing by 20%, while maintaining nutritional adequacy and cost levels. No new 

ingredients were added, but lower-emission ingredients already on the ingredient 

list were used more often, and dishes remained within familiar formats. The 

intervention involved modifying the recipes of on average two dishes per week, 

primarily by reducing the quantities of high-emission ingredients such as red meat, 

cream, and rice, and increasing lower-emission components such as potatoes, pasta, 

bread, and plant-based fats. In a minority of the seven intervention weeks, this also 

included introducing an additional all-vegetarian day.  

The results show no significant negative effects on students’ acceptance following 

the intervention. Behavioural indicators of acceptance, the amounts of food taken 

and plate waste, showed no significant intervention effects, as there were no 

significant group-by-time differences between the control group, the low-carbon 

menu group, and the low-carbon menu with information group. Student-reported 

evaluations followed the same pattern. Taste satisfaction and overall ratings of the 

school meals did not change significantly across groups between baseline and 

intervention (Figure 4.4). Hence, the informational component had no significant 

effect. Providing students with information about the menu change and its climate 

rationale led to neither significantly higher nor lower acceptance, indicating that 

awareness of the change did not alter how the meals were evaluated or consumed. 

Taken together, the findings show that the introduction of low-carbon recipes 

reduced the carbon footprint of the menu by approximately 20% without significant 

negative effects on food taken, plate waste or reported meal satisfaction. This 

suggests that such policy measures can be implemented within existing school meal 

systems without disrupting students’ food choices or evaluations. 
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Figure 4.4: Distribution of change in taste rating between baseline and intervention 

Note. Taste ratings changed little from baseline to intervention, with no meaningful differences 

between groups; overall lunch experience ratings showed the same pattern. Change in taste rating 

= taste rating at intervention − taste rating at baseline, calculated for each student (range: −4 to +4). 

Taste was rated on a 5-point scale, from 1 (most negative) to 5 (most positive). Mean ratings at 

baseline and intervention, by group, were: Control, baseline M = 3.20, intervention M = 3.13; Low-

carbon menu, baseline M = 3.02, intervention M = 2.97; Low-carbon menu and information, 

baseline M = 2.80, intervention M = 2.84. A Fisher’s exact test on the distribution of change in taste 

rating across groups revealed no significant difference, p = .880. 

Paper IV: Students’ perceptions and attitudes 

Paper IV examines how students perceive and evaluate different school meal climate 

policies. The results show that acceptability is closely linked to whether they 

consider climate important in their food choices, how much vegetarian food they 

eat, and their gender. 

Using the grouped attitude index described in the Methods section, the responding 

students were divided into three groups with negative (30% of respondents), neutral 

(43%), and positive (27%) attitudes towards the tested school meal climate 

measures. As shown in Figure 4.5, these groups differ consistently across a range of 

variables. Students in the positive group attach greater importance to climate 

considerations when choosing food, report more frequent consumption of vegetarian 

food both at home and in school and are predominantly girls. This group also reports 

more positive experiences with school meals in general, for example, higher levels 

of taste satisfaction. In contrast, perceptions of the carbon footprint of red meat and 

vegetarian food are similar across all groups and fairly accurate. 
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Figure 4.5: Heatmap of characteristics across students grouped by overall attitude 

towards school meal climate measures (negative, neutral, positive). 

Note. Students are grouped based on a summed attitude index (range 0–8) derived from survey 

responses to two policy measures: all-vegetarian days and low-carbon recipes. The index is divided 

into three categories: negative (0–2, n=398), neutral (3–5, n=577), and positive (6–8, n=356). The 

heatmap shows normalised mean values, enabling comparison across variables. 

Whereas the heatmap provides a descriptive overview of these attitude groups, the 

regression analysis focuses on factors with plausible explanatory relevance based 

on the study’s aims and previous literature. The regression analysis of factors 

associated with support for low-carbon school meals (Figure 4.6) further supports 
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the pattern shown in the heatmap (Figure 4.5). Higher climate consideration in food 

choice, higher consumption of vegetarian food, and being female are all positively 

associated with support for school meal climate policies. By contrast, students’ 

perceptions of how large the carbon footprints of red meat and vegetarian food are 

show weaker, though statistically significant, associations: students who perceived 

vegetarian food as having a lower carbon footprint tended to show somewhat higher 

support. Perceived peer consumption of red meat and vegetarian food shows no 

significant association. 

 

Figure 4.6: Factors associated with student support for low-carbon school meals. 

Note. Standardised regression coefficients with 95% confidence intervals. Coefficients show 

associations with support for school meal climate policies: positive values indicate higher support, 

and negative values indicate lower support. For perceived carbon footprint, the coefficients indicate 

whether higher perceived emission levels of each food are associated with support. For example, 

the negative coefficient for vegetarian food indicates that students who perceive it as having a 

higher carbon footprint tend to show lower support. 

Across both policy measures, students’ average evaluations are close to neutral on 

the 0–4 scale. However, a paired t-test comparing students’ ratings of the two 
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measures showed significantly higher support for low-carbon recipes (M = 2.03) 

than for all-vegetarian days (M = 1.87), although the difference was small (d = 0.17). 

The qualitative findings provide additional insight into how these patterns are 

formed. Students generally showed awareness that food affects the climate and that 

different foods have different carbon footprints. However, they consistently 

emphasised taste, satiety, and familiarity as important when evaluating school 

meals, while climate considerations played a secondary role in actual food choices. 

The qualitative findings also shed light on the difference between policy measures. 

Students distinguished between less visible changes to familiar dishes and more 

explicit vegetarian measures that removed meat from the menu. Reducing meat 

within familiar recipes was generally described as less problematic, whereas all-

vegetarian days were expected to generate stronger resistance. Meat was frequently 

associated with satiety and with what constitutes a proper meal, reinforcing its 

normative role in students’ expectations of school lunches. 

4.3. Key insights on policy outcomes 

Papers I and IV jointly show that students can accept low-carbon school meal 

measures when they preserve the basic qualities expected of school meals. In Paper 

I, low-carbon recipes reduced the menu’s carbon footprint by 20% without 

significant negative effects on food taken, plate waste, taste satisfaction, or overall 

meal evaluation, and explicit information about the menu change did not 

significantly affect acceptance. Paper IV helps explain this pattern by showing that 

students generally understood that foods differ in their carbon footprints, but 

evaluated school meals primarily in terms of taste, satiety, familiarity, and their 

expectations of a school lunch.  

Although many students reported that it mattered whether the food they ate had a 

low carbon footprint, and this was associated with stronger support for school meal 

climate measures, these considerations did not appear to override meal-centred 

expectations in practice. The key outcome-level insight is therefore that student 

acceptance appears to depend primarily on whether low-carbon meals meet 

expectations of taste, satiety and familiarity, rather than on their climate rationale. 

Consistent with this, low-carbon recipes were rated slightly more favourably than 

all-vegetarian days, possibly because they involved less visible changes to familiar 

meal formats and a less complete removal of meat from the menu. These findings 

indicate that low-carbon recipes can be implemented without significantly reducing 

consumption, increasing waste, or lowering satisfaction. 
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CHAPTER 5 

Policy Conditions: 

Public Acceptability of School Meal Climate Policy 

While the previous chapter analysed students’ attitudes, this chapter addresses the 

conditions for policymaking by examining public acceptability of school meal 

climate policy measures. This chapter presents the results of Paper II, comparing 

levels of support between all-vegetarian days and low-carbon recipes and examining 

factors associated with policy support. 

5.1. Data and methods 

Paper II is based on a preregistered cross-sectional survey of the public acceptability 

of school meal climate policies in France, Poland and Sweden. All three are high-

income European countries with school meal programmes, but they differ in 

coverage, in the promotion of plant-based options and in dietary norms. This allows 

acceptability to be compared across contrasting national settings. 

Data were collected through an online survey administered by YouGov in October 

2024 as part of a larger research project on climate and health policy. The survey 

was completed by 3,038 adults, of whom 2,411 were retained in the final analytical 

sample after additional data-quality checks. The sample was stratified by age, 

gender, education and geographical region to approximate national 

representativeness. 

The analysis first compared the acceptability of school meal climate policies with 

other food-related climate policy instruments, including a tax on high-emission 

foods, subsidies for low-emission foods, and labelling of high-emission foods, 

situating the school meal climate policies within a broader policy landscape. It then 

compared support for all-vegetarian days and low-carbon recipes across the three 

countries, assessing both differences between the measures and variation across 

national contexts (respondents were randomly assigned to evaluate either all-

vegetarian days or low-carbon recipes). Both proposals were described as meeting 

nutritional guidelines and reducing the share of ingredients with a large carbon 

footprint by about 30%. Respondents rated their attitudes towards each proposal on 

a seven-point scale. Finally, regression models were used to examine factors 

associated with policy acceptability, including dietary behaviour, climate-related 

attitudes and awareness, trust, political orientation, and socio-demographic 

characteristics. 
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5.2. Main findings 

The analysis shows that when France, Poland and Sweden are combined, the 

acceptability level of school meal climate policies is slightly below neutral. There is 

no significant difference in acceptability between all-vegetarian days and low-

carbon recipes, either in the pooled sample or within individual countries. Across 

countries, acceptability is at a similar, approximately neutral level in France and 

Sweden, whereas Poland shows lower support. The mean values in France and 

Sweden mask some differences in response distributions. In Sweden, responses are 

more polarised, with a somewhat stronger tendency towards both negative and 

positive evaluations. 

Compared with other food-related climate policy instruments, both all-vegetarian 

days and low-carbon recipes receive significantly higher support than a tax on high-

emission foods, but significantly lower support than subsidies for low-emission 

foods and labelling of high-emission foods (Figure 5.1). This places school meal 

climate policies in an intermediate position regarding public acceptability. 
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Figure 5.1: Mean acceptability of climate-related food policy measures. 

Note. Ratings are shown on a 1–7 Likert scale, with 4 marking the midpoint, and include 95% 

confidence intervals. Results are shown for the pooled sample and for France, Poland, and Sweden 

separately. Colours distinguish the policy measures across panels. 

The regression results in Figure 5.2 provide insight into factors associated with 

acceptability. For this analysis, responses to all-vegetarian days and low-carbon 

recipes were combined into a single indicator of school meal climate policy 

acceptability. This was done because the two measures did not differ significantly 

in acceptability, and because separate models for each measure showed very similar 

patterns of association. 
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The results show that a high awareness of beef’s carbon footprint is by far the 

strongest correlate of higher acceptability, followed by high climate concern and 

low own beef consumption. Political and scientific trust show weaker but significant 

positive associations. Political ideology is only weakly associated with acceptability 

and is not significant once socio-demographic variables are included. Socio-

demographic variables add little explanatory power overall, although younger age, 

tertiary education and rural residence are associated with slightly higher 

acceptability and having children in the household with somewhat lower 

acceptability once other factors are controlled for. 

 

Figure 5.2: Factors associated with public acceptability of school meal climate 

policies. 

Note. Standardised regression estimates with 95% confidence intervals. Estimates show 

associations with support for the pooled school meal climate policies (all-vegetarian days and low-

carbon recipes). Country and policy condition were included as covariates but are not shown here. 

Positive values indicate higher support, and negative values indicate lower support. 



5. Policy Conditions: 

Public Acceptability of School Meal Climate Policy 

  37 

5.3. Key insights on policy conditions 

Public acceptability of school meal climate policies is around neutral. These 

measures are more acceptable than a tax on high-emission foods, but less acceptable 

than subsidies for low-emission foods and labelling of high-emission foods. There 

is no significant difference in acceptability between all-vegetarian days and low-

carbon recipes, suggesting that the public does not clearly distinguish between the 

two school meal measures in terms of overall support. Cross-country differences are 

modest, but support is lower in Poland, while responses in Sweden are more 

dispersed than in France and Poland. Acceptability is most strongly associated with 

awareness of beef’s carbon footprint, climate concern, and lower beef consumption. 
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CHAPTER 6 

Policy Design: 

Behavioural Potential of Municipal School Meal 

Climate Policies 

This chapter examines the design and behavioural potential of school meal climate 

policies, focusing on how policy measures may shape low-carbon food consumption 

both within and beyond the school setting. It adopts a behavioural perspective, 

drawing on the COM-B framework to analyse how policy measures address 

capability, opportunity and motivation for food-related behaviours relevant to low-

carbon food consumption. The chapter is based on Paper III, and focuses not only 

on which measures municipalities use, but also on which forms of behavioural 

change these measures can support. 

6.1. Data and methods 

Paper III examines how municipalities design and implement policy measures to 

reduce the carbon footprint of school meals, and how these measures may influence 

food-related behaviours relevant to low-carbon food consumption. A qualitative 

approach was used because the study aimed to identify and interpret policy design 

in practice, that is, how municipal officials describe their measures and how these 

are implemented, rather than to measure their outcomes for food consumption or 

greenhouse gas emissions. 

The empirical material consists of semi-structured interviews with meal 

coordinators or equivalent officials responsible for the strategic planning of school 

meals in 11 Swedish municipalities. The municipalities were selected based on 

ranking data on the carbon footprint of public meal purchases, enabling the study of 

policies in municipalities that had already achieved relatively low emission levels. 

The interviews were used to identify and understand the policy measures employed. 

This selection was suitable for exploring what school meal climate policy can look 

like in municipalities that are relatively advanced in this area. The trade-off is that 

the findings should not be interpreted as a national overview of ordinary municipal 

practice, but as an analysis of policy designs among municipalities that had already 

achieved relatively low carbon footprints in public meals. This is relevant because 

many municipalities have ambitious climate targets for the carbon footprint of 

school meals and are therefore likely to implement measures similar to those in the 

sample. 
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First, the analysis identified concrete municipal measures used to reduce the carbon 

footprint of school meals. These measures were categorised according to their main 

area of action, such as meal composition, meal presentation, education and 

communication, and organisational capacity-building, and according to how 

frequently and intensively they were used across municipalities. Combining 

deductive and inductive coding allowed the analysis to be guided by existing 

knowledge about common school meal climate measures while remaining open to 

measures and implementation practices that did not fit predefined categories. 

After the initial mapping of municipal measures, the analysis narrowed to measures 

affecting students and therefore potentially relevant to influencing their food 

behaviours. The measures were classified according to their mode of interaction 

with students: direct student interaction, indirect student interaction, or background 

measures without student interaction. The behavioural-potential analysis focused 

only on measures with direct or indirect student interaction, since these were the 

measures that could plausibly influence students’ behaviours. Background and 

capacity-building measures were not included in this part of the analysis because 

they do not directly address students. This delimitation made the behavioural 

analysis more focused, but it also means that the study does not fully capture how 

organisational capacity, procurement routines, staff training, or political steering 

may indirectly shape what students encounter in the school meal setting. The 

student-facing measures were then analysed regarding the COM-B components they 

may address and the food-related behaviours they may influence, as summarised in 

Figure 6.1. Paper III also classified the measures according to leverage points, a 

synthesis of barriers and enablers for low-carbon diets, but as these results largely 

overlap with the COM-B analysis, they are not summarised here. 

The first analytical perspective operationalised the COM-B and Behaviour Change 

Wheel framework described in Section 3.1. Each student-facing measure was first 

classified according to its likely intervention functions: environmental restructuring, 

restriction, education, persuasion or training. Following Michie et al. (2011), these 

intervention functions were then used to identify which COM-B components the 

measure may address. For example, measures that change the placement or 

presentation of food or add plant-based options correspond to environmental 

restructuring, which Michie et al. (2011) link to physical opportunity, social 

opportunity and automatic motivation, while measures that reduce the availability 

of meat, such as all-vegetarian days and low-carbon recipes, correspond to 

restriction, which is linked to physical and social opportunity. Educational measures 

were linked mainly to psychological capability and reflective motivation. This 

procedure made it possible to assess whether municipal school meal climate 

measures primarily change the eating environment, or whether they also address 

knowledge, skills and motivation relevant to low-carbon food consumption. The 
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strength of this approach is that it analyses plausible behavioural mechanisms and 

potential of the policy measures, rather than merely the immediate effects in food 

consumption. Its limitation is that it assesses likely behavioural mechanisms based 

on policy descriptions and interview accounts, rather than measuring whether these 

mechanisms actually changed students’ behaviour. 

The second analytical perspective concerned the food-related behaviours that the 

measures may influence. This perspective was included because low-carbon food 

consumption depends on more than what students eat in the school canteen. While 

school meal policies most directly shape what students eat at school, broader dietary 

change also involves acquiring and preparing food outside school. As in Paper III 

and Section 3.1, three behaviours were distinguished as central to low-carbon food 

consumption: buying, cooking and eating. This distinction was used to assess 

whether municipal measures primarily targeted students’ eating within school meals 

or had potential to support food-related behaviours beyond the school setting. 

Together, these perspectives enabled an assessment of whether the analysed school 

meal climate policies primarily reduce the carbon footprint of meals served in 

school, or whether they also address behavioural conditions that may support low-

carbon food consumption beyond the school setting. The analysis should therefore 

be read as an assessment of policy design and plausible behavioural pathways, not 

as an evaluation of actual behavioural outcomes. Its strength lies in showing how 

existing municipal measures are oriented behaviourally; its limitation is that the 

effects on students’ food choices, habits, knowledge, or practices beyond school 

were not measured directly. 

6.2. Main findings 

Paper III identifies fifteen measures used by Swedish municipalities to reduce the 

carbon footprint of school meals. These measures covered meal composition, meal 

presentation, education and communication, and organisational capacity-building. 

As the behavioural-potential analysis focused on student-facing measures, Figure 

6.1 summarises measures with direct or indirect student interaction. These measures 

are primarily clustered around meal composition and meal presentation, while 

education and communication measures receive much less emphasis. 
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Figure 6.1: School meal climate measures and their behavioural potential. 

Note. The figure includes measures with direct or indirect student interaction, grouped according 

to how frequently and intensively they were used across municipalities. COM-B components and 

behaviours follow the classifications in Paper III. The distinction between direct and indirect links, 

via physical opportunity or via parents, is a judgement added to the mapping in Michie et al. (2011). 

All-vegetarian days and low-carbon recipes correspond to restriction and are therefore not linked 

to automatic motivation, although repeated exposure may increase familiarity (Chapter 7). 

The most widely used measures are related to meal composition and presentation. 

These include offering a vegetarian option every day, using low-carbon recipes, 
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introducing all-vegetarian days, and applying nudges such as placing salads first in 

the buffet and positioning plant-based dishes more prominently. Together, these 

measures make lower-emission options more available, visible, and easier to choose, 

and are intended to reduce the carbon footprint of the food served. In contrast, 

measures intended to support understanding, reflection, or broader learning, such as 

information to students, food councils, or using school meals in teaching, were used 

less frequently and generally with lower intensity. 

A further finding is that background and capacity-building measures were important 

for enabling and sustaining municipal school meal climate work. These included 

staff training, policy targets, monitoring systems, management support, and long-

term continuous development. Such measures did not directly address students and 

were therefore not included in the behavioural-potential analysis, but they formed 

important implementation conditions for reducing the carbon footprint of school 

meal provision over time. 

When analysed through the COM-B framework, the findings show a clear 

concentration on physical opportunity. The dominant measures work by changing 

the food environment, making lower-emission meals more available, visible, and 

easier to choose. They may also indirectly address social opportunity and automatic 

motivation, for example by increasing familiarity with plant-based meals and 

potentially over time supporting a normalisation of such choices. By contrast, 

psychological and physical capability, as well as reflective motivation, are only 

weakly addressed. In other words, current strategies are much more oriented towards 

changing the immediate eating environment than towards building knowledge, 

skills, or reflective motivation for low-carbon food consumption. 

The analysis also shows that the identified measures are primarily oriented towards 

eating behaviour. They are designed to influence what students choose and consume 

in the school meal setting, while buying and cooking are only marginally addressed. 

Measures with potential to influence these behaviours, such as linking school meals 

to teaching, were used only to a limited extent. 

This does not mean that knowledge and skills related to sustainable food 

consumption are absent from schools more generally. The national curriculum 

includes food and sustainability content, including practical cooking skills in home 

economics. However, the municipalities in Paper III rarely integrated such teaching 

with school meal provision. The school meal was therefore only to a limited extent 

used as a practical context for connecting classroom teaching to everyday low-

carbon food consumption. 
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6.3. Key insights on policy design 

The analysed school meal climate policies are primarily designed to reduce the 

carbon footprint of school meal provision by changing the meal environment and 

increasing the availability of low-carbon meals. Their behavioural potential is 

therefore concentrated on eating behaviour within the school setting, while buying 

and cooking are only marginally addressed. The measures may have potential to 

support familiarity, habits and social norms through repeated exposure to low-

carbon meals, but they place limited emphasis on knowledge, practical skills and 

reflective motivation. Although sustainable food consumption may be addressed 

through classroom teaching, this is only weakly integrated with school meal climate 

policies, if at all.  

Overall, current policy designs appear primarily oriented towards reducing the 

carbon footprint of school meal provision, rather than explicitly using school meals 

as a practical context for supporting low-carbon food consumption beyond the 

school setting. Paper III also suggests how designs could be adapted if supporting 

low-carbon food consumption beyond school were an explicit aim. This would 

involve balancing it against other aims, such as rapid emission reductions and 

minimising food waste, for example by allowing a more gradual pace of change, 

giving students room to try new foods, and preserving choice while increasing the 

availability of plant-based meals. 
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CHAPTER 7 

Discussion and Conclusions 

This chapter returns to the aim of the thesis by bringing together the findings from 

the appended papers and discussing what they show as a whole. Section 7.1 

synthesises the main patterns and contrasts that emerge across the papers and 

analytical levels, and in relation to prior research and relevant theory. It moves from 

what the findings show is possible, through the conditions for and design of school 

meal climate policies, to their implications for practice and research. 

Section 7.2 builds on this synthesis by further considering the potential role of 

school meal climate policy at the societal level. The chapter then turns to the 

strengths and limitations of the thesis in Section 7.3. Finally, Section 7.4 addresses 

the research questions and summarises the main conclusions. 

7.1. Synthesis and relation to prior research and theory 

The synthesis follows the three levels of the policy process introduced in Section 

1.3: policy outcomes, policy conditions and policy design. The last section then 

discusses implications across the levels. 

7.1.1 Policy outcomes: Reducing emissions while maintaining student acceptance 

of meals 

Student acceptance appears to depend less on the climate rationale of the measures 

than on whether low-carbon meals meet the students’ meal expectations. In Paper I, 

low-carbon recipes reduced the menu’s carbon footprint by 20% without significant 

negative effects on food taken, plate waste, taste satisfaction, or overall meal 

evaluation. Although the absence of significant effects does not establish that the 

true effects are zero, this finding points in the same direction as two earlier 

intervention studies in Sweden (Elinder et al., 2020; Eustachio Colombo et al., 

2020). Together, they indicate that menu optimisation can substantially reduce the 

carbon footprint of school meals without undermining student acceptance, at least 

in a Swedish context where vegetarian meals are generally already a familiar part of 

the school meal provision. 

Paper IV adds insight into why student acceptance may have been maintained. 

Students emphasised taste, satiety, familiarity and expectations of a proper school 

lunch when discussing low-carbon meals. This aligns with earlier qualitative 

research identifying taste, choice, familiarity and perceptions of vegetarian food as 

important for students’ responses to school meal changes (Eustachio Colombo et al., 

2021; Frödén, 2021). Together, this suggests that reducing the share of animal-based 
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ingredients need not undermine student acceptance, as long as those changes align 

with what is perceived as familiar and appealing meal formats.  

This interpretation aligns with recent research indicating that vegetarian meals are 

not necessarily less liked than non-vegetarian meals, when they are well designed 

and integrated into ordinary school meal provision (Marty et al., 2024). 

Furthermore, studies on repeated exposure show that children’s liking for initially 

unfamiliar or disliked foods can increase through repeated tasting (Lakkakula et al., 

2010; Wardle et al., 2003), suggesting the possibility that acceptance of low-carbon 

meals may rise over time after their introduction. This aligns with findings from 

when schools in Helsinki, Finland, introduced all-vegetarian days, and initial 

negative responses diminished over time (Lombardini & Lankoski, 2013). 

However, research on meat reduction and plant-based diets also identifies meat-

centred meal norms, taste expectations, habits, and social context as barriers to 

change towards low-carbon diets (Graça et al., 2019; Stoll-Kleemann & Schmidt, 

2017). This aligns with Paper IV, where meat was associated with satiety and 

expectations of a proper meal, while vegetarian dishes were accepted more 

conditionally. In the school meal context, negative attitudes to vegetarian or low-

carbon meals should therefore not necessarily be interpreted as opposition to climate 

policy or plant-based food in general. Rather, they may reflect concerns about 

whether the meal is familiar, will taste good and will be filling. 

Knowledge and climate concern do not automatically translate into corresponding 

food choices. In Paper IV, taste, satiety and familiarity were more prominent than 

climate considerations in students’ discussions about school meals. This is 

consistent with research showing that food choices are also shaped by habits, 

preferences and social context (Graça et al., 2019; Kollmuss & Agyeman, 2002). In 

COM-B terms, awareness (psychological capability) and climate consideration 

(reflective motivation) were often present, but acceptance in practice appeared to 

depend more on physical opportunity and automatic motivation: what is served, and 

whether it is familiar, tasty and filling. 

One possible reason why recipe optimisation can maintain student acceptance is that 

the changes are relatively subtle, and students may not notice them; in an earlier 

intervention, some students had not noticed the menu change (Eustachio Colombo 

et al., 2021). This was examined in Paper I by explicitly informing students about 

the menu change, what it consisted of and why it was introduced. No significant 

effects of the information were found, suggesting that making students aware of the 

changes did not in itself detectably reduce acceptance, although the information may 

not have been salient enough to provoke stronger reactions. 
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More subtle changes such as low-carbon recipes may nonetheless be somewhat 

easier for students to accept than more visible measures such as all-vegetarian days. 

In Paper IV, students rated them more positively, though the difference was small 

(d = 0.17). Low-carbon recipes may be less disruptive because they reduce high-

emission ingredients within familiar dishes, rather than making the absence of meat 

the defining feature of the meal. In practice, the two measures are often combined, 

as in the intervention study. 

Together, Papers I and IV and prior research also suggest that how low-carbon 

menus are implemented matters, particularly whether meals meet students’ 

expectations of taste, familiarity and meal format. This raises a possible balance 

between preserving familiar and appealing meals to maintain acceptance and 

introducing new foods and meal compositions that students may gradually become 

accustomed to, which is discussed further in Section 7.1.4. 

7.1.2 Policy conditions: Acceptability of policies versus acceptance of meals in 

practice 

Public acceptability and student acceptance concern different aspects of the 

feasibility of school meal climate policies. Public acceptability concerns attitudes 

towards proposed policy measures and may influence whether they are introduced 

and sustained. Acceptance in practice concerns how students respond to 

implemented changes in school meals, including whether they eat and appreciate the 

food served. 

In Paper II, public acceptability of school meal climate policies in France, Poland 

and Sweden was close to neutral overall. Low-carbon recipes and all-vegetarian 

days received greater support than a tax on high-emission foods, but less than 

labelling and subsidies. This is consistent with broader food-policy research 

showing that less intrusive instruments tend to receive higher support than taxes and 

restrictions (Ammann et al., 2023; Pechey et al., 2022).  

In Paper II, acceptability was most strongly associated with awareness of beef’s 

carbon footprint, high climate concern and lower personal beef consumption. This 

partly aligns with broader climate-policy research identifying climate concern as an 

important correlate of support (Bergquist et al., 2022), although in Paper II the more 

policy-specific awareness of beef’s climate impact was the stronger correlate. 

Political ideology was only weakly associated with acceptability and was not 

significant once socio-demographic variables were included. This suggests that 

public attitudes towards school meal climate policies are not primarily divided along 

left–right lines, despite the controversies described in Section 2.4. A weak 

association at the individual level does not, however, rule out that these policies 

become politicised by particular parties or in particular local contexts. 
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The distinction between acceptability of proposed policies and acceptance in 

practice is also relevant when comparing the findings across the papers. In Papers II 

and IV, respondents evaluated described policy measures, with average attitudes 

generally close to neutral. While adults in Paper II did not distinguish significantly 

between low-carbon recipes and all-vegetarian days, students in Paper IV expressed 

somewhat stronger support for low-carbon recipes, although the difference was 

small. These findings are not directly comparable, given differences in samples and 

survey contexts. In Paper I, by contrast, the implemented low-carbon menu caused 

no detectable reduction in acceptance. Since the Paper IV survey was conducted at 

baseline in the same schools as the Paper I intervention, this contrast also holds 

within one student population: close-to-neutral stated support coexisted with no 

detectable negative response to the menu change in practice. This suggests that 

changes to school meals may be accepted in practice even when support for such 

policies is not particularly strong. However, practical acceptance does not 

necessarily imply approval of the policy itself, just as stated support does not 

necessarily translate into acceptance of the meals served. 

Average acceptability ratings also conceal variation. In Paper II, more than 20% of 

the adult respondents were very negative towards the school meal measures. 

Although mean support was broadly similar in Sweden and France, responses in 

Sweden were more polarised than in France and Poland, with the lowest and highest 

ratings being the most common. In Paper IV, the neutral group was the largest 

among the students, but around 30% of students were negative towards the 

measures, slightly more than were positive. Boys were strongly overrepresented in 

this group, outnumbering girls by about three to one. 

7.1.3 Policy design: The orientation of municipal measures 

In the Swedish municipalities studied in Paper III, school meal climate measures 

were primarily directed at reducing the carbon footprint of school meals through 

changes to meal composition and presentation, including low-carbon recipes, 

vegetarian provision and nudging. In COM-B terms, these measures mainly targeted 

physical opportunity by changing the food environment, with possible indirect 

effects on habits and norms through repeated exposure. Targets concerned the 

carbon footprint of food purchased, food waste and the share of organic food, while 

supporting low-carbon food consumption beyond school was not explicitly 

addressed. Measures explicitly aimed at influencing students’ knowledge, skills and 

motivation relevant to low-carbon food consumption beyond school, such as linking 

school meals to classroom teaching, were also much less prominent. The 

municipalities did, however, emphasise gradual, long-term development of 

measures, dishes and staff competence. 
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Paper III argues that reducing the carbon footprint of the meals served and 

supporting low-carbon food consumption beyond school are complementary aims, 

but that they call for different emphases in policy design (Section 6.3). The latter 

may, for example, require a slower progression towards climate targets, to give 

students time to become familiar with new dishes, and less ambitious food-waste 

targets, to leave room for menu development and for students to try new foods. At 

the same time, the most ambitious municipal targets, around 1.25–1.30 kg CO₂e per 

kilogram of food purchased against an average of about 2.0, require deeper 

reductions than the 20% in Paper I and are therefore likely to involve more visible 

changes. 

Communication with students was a less prominent part of the municipal strategies. 

The thesis gives little reason to expect that information about the climate rationale 

would in itself increase students’ acceptance: limited awareness of meat’s carbon 

footprint was not a major apparent barrier to support (Paper IV), and informing 

students did not significantly affect acceptance in Paper I. Paper I tested information 

as a complement to a menu change rather than as a stand-alone measure, and found 

no significant effect on acceptance in either direction. This differs from the more 

common focus in food policy research on information-based instruments in their 

own right, which often show limited effects on food-related behaviour (Ammann et 

al., 2023). The role of information in school meal climate policy may therefore lie 

less in driving acceptance than in providing transparency about menu changes 

without undermining them. 

Subtle changes also raise the question of transparency. Transparency about the 

policy, however, differs from the salience of specific changes at the point of choice. 

Municipalities can be generally open about their climate objectives for school meals 

towards students, parents and the public without specifically marking each change 

on the menu. Paper I examined such general openness, through a classroom video 

and posters explaining the menu change and its climate rationale and found no 

significant effect on acceptance. In line with this distinction, some municipalities in 

Paper III avoided labelling dishes as vegetarian, and studies of menu labelling 

indicate that explicit vegetarian labels can reduce uptake among meat eaters 

(Hielkema & Lund, 2022; Krpan & Houtsma, 2020). Subtle menu changes are 

therefore not the same as reduced transparency. 

7.1.4 Across the levels: Implications for pace, choice and targets 

Similar trade-offs have been noted before, for example between restricting choice 

and encouraging wider change (Lombardini & Lankoski, 2013) and are raised in 

Paper III. The findings here help to specify where they arise. Measures that appear 

to maintain acceptance, such as reducing meat within familiar dishes and keeping 

changes subtle, suit current targets to reduce the carbon footprint of the food served, 
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but to what extent they also influence preferences and norms is less clear. Avoiding 

salient menu changes altogether may reduce the opportunity for students to 

familiarise themselves with new meal formats, ingredients and tastes, while more 

visible changes may increase exposure but also resistance. 

Measures may also shape students’ attitudes, but how depends on their design. 

Repeated exposure may increase familiarity and liking (Section 7.1.1). Paper III also 

draws on self-perception and cognitive dissonance theory: students who regularly 

eat low-carbon food may come to see themselves as people who eat such food, and 

since it is uncomfortable to hold a negative attitude towards something one does 

often, their attitudes may become more positive. This effect is weaker when the 

behaviour is perceived as imposed, as the external pressure itself then explains the 

behaviour. Paper III proposes, as one possible approach, serving three daily options, 

two plant-based and one containing animal products, instead of the common practice 

in Swedish school canteens of one plant-based and one animal-based option on most 

days and all-vegetarian days once or twice a week. This would increase the relative 

availability of plant-based meals while preserving choice. Such a model would be 

worth testing and evaluating in practice. In a French university cafeteria, doubling 

the share of vegetarian options roughly doubled their uptake without reducing 

satisfaction (Arrazat et al., 2024). With retained choice, however, the emission 

reduction depends on what students choose. Restriction and choice may also 

complement each other, as restricting choice on some days may increase plant-based 

choices on others. In Helsinki, the mandatory vegetarian day was followed by more 

vegetarian choices on other days, particularly among the lower-secondary students 

who had initially shown the clearest signs of non-compliance (Lombardini & 

Lankoski, 2013). 

Moving too quickly or too visibly may also have effects that school meal targets do 

not capture. Measures perceived as restricting choice may provoke psychological 

reactance, a motivation to restore a freedom perceived as threatened, and students 

who skip lunch or eat less, whether because of reactance or dislike of the food, may 

compensate by eating more meat elsewhere (Lombardini & Lankoski, 2013). 

Evidence on such compensation is limited and mixed: Micha et al. (2018) found that 

some school food policies carried through to children’s overall diets, while others 

appeared to be offset outside school. Acceptance and appreciation of the meals are 

therefore also conditions for lower emissions from school meals to mean lower 

emissions from students’ diets generally, which is an argument for considering 

consumption outside school when designing school meal climate policies. 

How these mechanisms balance out is likely to depend on context, such as prior 

familiarity with plant-based food, food culture, public debate and the experience of 

the meal organisation. Paper I relates the different responses in Helsinki and Lund 
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partly to the media debate preceding the Helsinki initiative and Lund’s decade of 

prior work with reducing the carbon footprint of school meals. The step-by-step 

development emphasised in Paper III therefore appears a reasonable strategy for 

building both acceptance and organisational competence, although it has not been 

tested against faster or more visible implementation. 

Using school meals to influence students’ food choices and preferences also raises 

normative questions. This thesis examines how school meals can contribute to 

climate mitigation rather than whether they should. However, it is clear that dietary 

change is a major climate mitigation option (Creutzig et al., 2022), and over 40% of 

Swedish municipalities have targets to reduce the carbon footprint of their school 

meals (Paper III). Any school meal provision will also shape what students become 

familiar with, and retaining the status quo is also a choice. As Shove (2010) argues, 

policy always plays a part in shaping ways of life, whether intentionally or not. 

School meal climate policies must also meet nutritional requirements and may need 

to consider other environmental impacts, such as effects on biodiversity and food 

culture. Lower-carbon meals need not conflict with these. Reducing meat 

consumption generally lowers land use and pressure on biodiversity as well as 

emissions (Poore & Nemecek, 2018; Rockström et al., 2025), and low-carbon school 

menus can meet nutritional recommendations (Eustachio Colombo et al., 2020). Iron 

needs particular attention, however, as iron deficiency is more common among 

adolescent girls with low-carbon diets (Hallström et al., 2025). Since iron in plant-

based foods is generally less bioavailable, meals need to be designed to provide 

sufficient bioavailable iron, for example by including ingredients that enhance 

bioavailability and limiting or treating those that reduce it. Hybrid dishes that 

combine smaller amounts of meat with plant-based ingredients are another way to 

reduce the carbon footprint substantially while maintaining bioavailable iron 

(Wollmar et al., 2025). This resembles the low-carbon recipes in Paper I, which 

reduced rather than removed high-emission foods such as meat within familiar 

dishes, although iron bioavailability was not assessed there. In this thesis, these 

aspects were addressed by studying measures that met nutritional guidelines and 

retained familiar dishes, costs and the share of organic food, while effects on 

biodiversity and food production were not assessed. 

7.2. The potential role of school meals as a lever for a food system transition 

So far, the discussion has mainly concerned what happens within the school. Yet 

school meals account for only a small share of total food consumption 

(approximately 3% in Sweden; Paper III). Section 7.1.4 also discusses whether 

measures that maintain acceptance support changes in food preferences and 

consumption beyond school. This section therefore considers whether school meal 
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climate policies can contribute to low-carbon food consumption beyond the school 

setting, first through students’ food-related behaviours and then from a wider food-

system perspective. 

School meals have been discussed as a possible arena for promoting healthier and 

more sustainable diets, partly because they reach many children repeatedly and are 

embedded in educational institutions (Oostindjer et al., 2017; Roque et al., 2022). 

The most direct pathway is that repeated provision of low-carbon meals shapes 

students’ food preferences, habits and expectations of what constitutes a normal 

meal, which may in turn affect what they eat outside school. As discussed in Section 

7.1.4, this is likely to depend on how measures are designed and introduced. 

Changes in school meals may also influence family meals, depending on family 

routines, taste expectations and negotiation between family members (Hesselberg et 

al., 2024; Mata et al., 2025; Roque et al., 2022). 

The behavioural perspective used in Paper III does not fully capture the societal role 

of school meals. Socio-technical perspectives can help here, as they understand 

transitions as changes in interconnected technologies, institutions, markets, 

practices and norms. The multi-level perspective describes how emerging 

alternatives developed in niches may interact with established socio-technical 

regimes and broader landscape developments (Geels, 2002, 2011). Strategic niche 

management further highlights how protected spaces can support experimentation, 

learning and the development of new technologies and practices (Schot & Geels, 

2008). Here, prevailing food consumption patterns, including established dietary 

habits, meal norms and practices, are understood as part of the current regime. Low-

carbon food consumption is not an innovation in itself, as a portion of the population 

already practises it, but mainstreaming it would require substantial changes in 

production and distribution and could therefore be understood as part of a regime 

shift. School meal provision may offer a publicly governed arena in which 

alternative low-carbon food practices can be developed and tested. Unlike the 

protected spaces described in strategic niche management, however, school meal 

provision is an established public service, shaped by expectations, budgets and 

nutritional requirements. It resembles a niche mainly in that public authorities can 

decide how school meals are provided and use this to experiment and learn. Even 

so, introducing such practices in school meals does not automatically mean that they 

will become more widely adopted or lead to broader changes in food consumption. 

For school meals to contribute to a wider food-system transition, there must be 

pathways through which changes within school meal provision can influence 

practices and structures beyond the school setting. In the MLP, a regime is stabilised 

by linkages between several dimensions, such as user practices and markets, 

symbolic meanings, infrastructure, industry structure, policy and knowledge (Geels, 
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2002). School meals could contribute to change in some of these dimensions, both 

by weakening linkages that stabilise current food consumption and by helping 

alternatives to become anchored in the regime. Gaddis and Jeon (2020) show how 

South Korea’s school lunch programme has served as a niche for agri-food 

transitions, primarily through public procurement, new supply chains and 

certification standards that created stable demand for environmentally preferable 

products. Similarly, procurement for school meals could create stable demand for 

low-carbon foods and new low-carbon products, an example of anchoring that was 

not examined in this thesis. 

The contribution suggested by this thesis lies on the consumption side. School meals 

may be able to influence some consumption-side dimensions of the current food 

regime, such as everyday meal practices, food preferences and taste expectations, 

familiarity with plant-based meals, knowledge and beliefs about sustainable food, 

and norms concerning what counts as a proper meal. These dimensions matter 

because high-emission food consumption is stabilised not only by prices and supply 

chains, but also by habits, meanings and expectations. Changes in these dimensions 

could thus help loosen the hold of the current regime from the consumption side. At 

the same time, school meals reach only a specific population in a specific setting, 

and whether such changes extend beyond school remains uncertain. 

School meals cannot be expected to drive a transition towards low-carbon food 

consumption alone. Rather, they could be one part of a broader policy mix. Their 

direct contribution is to reduce the carbon footprint of public meals; any indirect 

contribution depends on the pathways discussed above. Developing this potential 

would require experimentation and learning about feasible measures and strategies 

(Schot & Geels, 2008). The long-term development work described in Paper III is 

an example of such learning. However, local experimentation does not guarantee 

wider change. As Geels (2026) argues, social innovations and changes in everyday 

practices often lack the strong self-reinforcing mechanisms that have accelerated the 

diffusion of some low-carbon technologies, where increased adoption can reduce 

costs, attract investment and support further expansion. There is little basis for 

assuming similarly strong mechanisms in school meal climate policies. Other policy 

measures and changes in the wider food system would therefore still be needed to 

address other dimensions of the regime, for example taxes and subsidies affecting 

food prices, labelling and nudging in retail environments, food education, support 

for changes in agricultural production and national targets for low-carbon food 

consumption. Paper II suggests that some of these, such as labelling and subsidies, 

have higher public acceptability than school meal measures, while a tax on high-

emission foods has lower. 
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In this sense, school meal climate policy may be a useful case for considering how 

local authorities can contribute to societal transitions. It illustrates the distinction 

between reducing emissions within municipal operations and using municipal 

services as arenas for broader change. The latter is more difficult to achieve and 

evaluate. School meals may contribute to such change alongside other policies, but 

this remains to be demonstrated. 

7.3. Strengths and limitations 

7.3.1 Methodological strengths and complementary perspectives 

A central strength of this thesis is its multi-perspective examination of school meal 

climate policies. It examines whether low-carbon school meals can reduce 

greenhouse gas emissions, whether they are accepted by students and the public, and 

how their design may support low-carbon food consumption. 

The appended papers also complement one another by addressing different 

evidential needs. The intervention study examines low-carbon school meals as an 

implemented practice, rather than only as a hypothetical policy. The mixed-methods 

study adds interpretive depth by analysing how students make sense of low-carbon 

meals, meat reduction and vegetarian food. The cross-national survey broadens the 

analysis regarding public legitimacy, using a large sample across three countries 

with differing food cultures, school meal systems and policy contexts. The 

municipal policy study examines how such policies are designed and what 

behavioural conditions they address. Together, the papers support a thesis-level 

argument about the possibilities and constraints of school meal climate policy, rather 

than four separate conclusions. 

7.3.2 Limitations, uncertainty and transferability 

The way the papers are combined also sets limits on what the thesis can conclude. 

The papers’ perspectives are complementary but do not constitute a longitudinal 

evaluation of one policy process. Papers I and IV draw on the same empirical school 

context and do not provide independent replications. Papers II and IV involve 

different groups, survey designs and scales, which limits direct comparisons of 

attitudes. Paper III analyses municipal policy measures and their plausible 

behavioural potential, rather than testing the resulting changes in students’ 

behaviour. The combination therefore supports a thesis-level synthesis, not a 

measured causal chain from public acceptability through policy design to dietary 

change. 

A further limitation is that the thesis provides evidence on what school meal climate 

policies can achieve within school meal provision, but only maps potential 

behavioural pathways for their effects beyond school. The COM-B analysis 
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identifies which behavioural conditions current measures address and plausible 

pathways beyond school, but not whether these lead to durable behavioural change. 

The findings are also shaped by their empirical contexts. Sweden is a strong case for 

studying school meal climate policies because of its universal free school meal 

system. At the same time, this limits direct transferability to countries where school 

meals are less universal and less publicly governed. The intervention study and the 

student survey and focus groups were also conducted in Lund, a municipality that 

had already worked with carbon footprint reduction and vegetarian meals for some 

time. This limits generalisability to municipalities with less experience, weaker 

organisational capacity or more contested school meal contexts. The cross-national 

survey broadens the thesis beyond Sweden, but it concerns stated public 

acceptability rather than implementation in different school meal systems. 

The interpretation of Paper I also depends on the precision of its estimates: no 

statistically significant difference in the acceptance indicators is not equivalent to 

demonstrating that all meaningful effects are absent. Other Swedish interventions 

using similar optimisation approaches found broadly consistent results, 

strengthening the case for feasibility under comparable conditions, but small adverse 

effects and differences among students remain possible. Nor does the thesis measure 

longer-term nutritional outcomes. 

Each paper also has specific limitations. For example, in Paper I, schools were not 

randomly assigned, the intervention lasted only seven weeks, and food taken and 

plate waste were measured at school level, which limited statistical power. The 

Paper III municipalities were selected for their low carbon footprints, and the COM-

B classification relied on interpretation of interview accounts.  

Overall, the strongest evidence supports the feasibility of introducing lower-carbon 

school menus without detectable reduction of student acceptance. Whether such 

menus lead to sustained changes in food consumption beyond school was not 

directly examined, and the thesis offers only indirect indications of this potential. 

7.4. Conclusions, implications, and future research 

This thesis shows that school meals can be a meaningful policy context for reducing 

the carbon footprint of food consumption. On how students perceive and accept 

measures to reduce the carbon footprint of school meals (RQ1), the strongest 

empirical conclusion is that lower-carbon menus can be introduced without 

detectable deterioration in students’ consumption, plate waste or meal satisfaction 

under the studied conditions. Students’ reported evaluations indicate that acceptance 

is shaped mainly by taste, satiety, familiarity and expectations of a school lunch, 

more than by the climate rationale behind the changes. 
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Low-carbon recipes appear a feasible approach in the studied context because they 

can reduce high-emission ingredients within familiar dishes. All-vegetarian days 

may also contribute to reducing the carbon footprint of school meals, but students 

in Paper IV evaluated them somewhat less favourably. The difference was small, 

however, and the two measures can be combined. 

The public acceptability of school meal climate policies (RQ2) is neither an 

insurmountable barrier nor something that can be assumed. Across the three 

countries in Paper II, acceptability was close to neutral overall, with more support 

for school meal measures than for the food tax examined but less than for labelling 

and subsidies. Awareness of beef’s carbon footprint, climate concern and lower beef 

consumption were most strongly associated with public acceptability. Mean scores, 

however, obscure considerable variation, particularly the polarisation in Sweden. 

These associations do not show that providing information would increase support. 

As for the potential of existing policies to influence food-related behaviours within 

and beyond school (RQ3), current municipal policy design is mainly oriented 

towards reducing the carbon footprint of school meals themselves. Measures such 

as low-carbon recipes, all-vegetarian days and nudging primarily change the food 

environment. Their behavioural potential is therefore concentrated on eating at 

school, with indirect potential to influence food consumption beyond school through 

familiarity, habits and norms. School meal measures give students repeated 

exposure to low-carbon meals, but they are not explicitly designed to build food 

knowledge, cooking skills, reflective motivation or low-carbon food practices 

beyond school. Such dimensions are addressed in the curriculum, which includes 

food and sustainability, but school meals are rarely used to support this teaching. 

For policy and practice, menu reformulation, vegetarian provision and related 

measures can reduce the carbon footprint of school meals, while explicitly 

supporting low-carbon food consumption beyond school requires additional 

measures, such as linking school meals with teaching. The findings also point to a 

tension between maintaining acceptance within school and changing food 

preferences and consumption beyond school, whose balance is likely to depend on 

context (Section 7.1.4). This suggests step-by-step development that retains choice, 

openness about the aims of school meal climate policies, and targets that consider 

food consumption outside school, not only the carbon footprint of the food 

purchased for schools. 

Future research could examine whether and under what conditions repeated 

exposure to low-carbon meals changes preferences, norms or food consumption 

outside school. This includes whether students compensate by eating more meat 

outside school, how acceptance and familiarisation develop at different paces of 

implementation and degrees of choice, and whether experiences of implemented 
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measures feed back into attitudes. Longitudinal and intervention studies could 

follow students and families over time, ideally distinguishing changes that last only 

as long as low-carbon meals are served from durable changes in preferences and 

habits that persist beyond school. Further studies could assess smaller effects on 

consumption and meal satisfaction with greater statistical precision and test 

approaches across municipalities with different experience and capacities. Where 

menu changes are more extensive, research on actual nutrient intake and nutritional 

quality, including relevant questions of bioavailability, could complement 

environmental and acceptance assessments. Research could also assess whether 

linking school meals and teaching improves skills or food-related practices. 

Taken together, the thesis suggests that school meal climate policies are neither 

marginal nor transformative by default. Their strongest demonstrated contribution 

lies in reducing the carbon footprint of public meals in ways that can be accepted by 

students. Their broader contribution to low-carbon food consumption is plausible 

but not demonstrated and depends on whether school meals are designed as part of 

a wider behavioural, educational and policy strategy. From a transition perspective, 

school meals may help weaken the norms, preferences and habits that sustain high-

emission food consumption, while building familiarity with low-carbon meals and, 

through procurement, helping alternatives become anchored in the food regime. 

Other dimensions of the regime, such as food prices, retail environments and 

agricultural production, need to be addressed by other policy measures. 
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CHAPTER 8 

Reflections: 

Doing Research as a Municipal PhD Student 

This chapter considers how my dual role has shaped the research, its opportunities 

and its limitations. My doctoral studies have been half-time, combined with half-

time work as an environmental analyst at the climate unit of the City of 

Gothenburg’s Environment Administration. In recent years, this work has mainly 

concerned strategies for a sustainable food system. It has involved developing, 

implementing and following up on measures towards the city’s food-related 

environmental targets for 2030. Before that, I worked for more than ten years on 

sustainable energy projects in municipalities in western Sweden. During that time, 

I came to realise that the main barriers to change were often not technical or 

economic but related to beliefs, attitudes and norms, among individuals as well as 

within organisations. Therefore, it was sometimes hard to know whether the 

initiatives we carried out addressed the barriers that mattered. I therefore began the 

PhD wanting clear, preferably quantitative evidence about what works, and saw the 

researcher as a neutral provider of such evidence. 

8.1. What counts as useful evidence 

Knowing whether a measure produces an outcome is often not enough for effective 

policy design; it also matters why it works and under what conditions. Policy 

measures rest on an often implicit theory of change, that is, assumptions about how 

they will change behaviour. Paper I showed that acceptance was maintained, and 

Paper IV helped explain why. The COM-B analysis in Paper III made the 

assumptions behind municipal measures explicit by showing which aspects of 

capability, opportunity and motivation they address. 

What is measured also shapes how policies and strategies are implemented, and 

what counts as success. Carbon footprints, consumption and plate waste are easy to 

quantify; norms, preferences and learning are not. Gothenburg’s Environment and 

Climate Programme has a climate goal for the city as a whole, but its climate 

indicator for food covers only what the city itself purchases: emissions per kilogram 

of food, to be reduced from 1.9 kg CO₂e in 2019 to 1.3 kg by 2030 (Göteborgs Stad, 

2026). The indicator steers procurement and menus, but cannot show whether school 

meals support low-carbon food consumption beyond school (Section 7.1.4). 

Similarly, the outcomes in Paper I (food taken, plate waste and meal satisfaction) 

largely mirror the indicators the meal organisation itself uses to judge whether a 

meal works, whereas Paper IV showed that students judged meals by taste, satiety 
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and familiarity, and that accepting a meal is not the same as approving of the policy 

behind it. 

8.2. Producing evidence in municipal practice 

In the Lund intervention (Papers I and IV), research interests had to be balanced 

against practical priorities. The officials saw the study as support for reaching their 

2030 target, but their primary objective was to ensure that students got enough to 

eat and the right nutrition, ‘mat i magen’ (‘food in their bellies’), as they put it. 

Fearing that drastic changes would reduce acceptance, they initially wanted a 

smaller reduction, whereas I argued for one large enough to be meaningful to study, 

pointing to earlier interventions with larger reductions. The 20% we agreed on 

balanced these concerns, and I fully understand and share the officials’ perspective. 

This also aligns with the finding of Paper III, that steady, gradual change is viewed 

as a route to successful implementation of school meal climate strategies. 

The study also showed how an intervention in a real organisation differs from a 

controlled experiment. The officials proposed schools partly on the basis of which 

ones could manage the extra work, and the pandemic delayed the study and ruled 

out in-person meetings. Once the study was under way, many things happened that 

were hard to anticipate, affecting both how the menu was served and how the data 

could be interpreted. In the data, for example, when kitchens added fruit to a meal, 

peel and apple cores ended up in the plate waste. Baked potatoes, a new dish in the 

low-carbon menu, produced high plate waste because students took whole potatoes 

and many left some of the flesh in the skin. Such waste increased the measured 

weight without saying much about how students liked the food, which was what 

plate waste was meant to indicate. Each such case called for a judgement on how to 

handle the data so that they gave as accurate a picture as possible; in Paper I, days 

with baked potatoes were excluded from the plate waste analysis. Together, this 

means that Paper I is best read as evidence of feasibility under realistic conditions, 

rather than as a precise estimate of causal effects. 

Even so, I see considerable potential for municipalities to test and evaluate measures 

in their ordinary operations, if outcomes and implementation conditions are 

documented and reported rigorously. This is the kind of learning that strategic niche 

management emphasises, and it reflects the view of van Kerkhoff and Lebel (2006) 

that knowledge and action are linked through interaction, rather than knowledge 

being produced first and transferred afterwards. 
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8.3. Both researcher and civil servant 

I began the PhD intending to keep my roles as researcher and civil servant apart and 

to avoid researching matters in which I had a stake, while still wanting to answer 

questions and give impartial advice based on research. 

In Pielke’s (2007) terms, this ambition was close to that of a science arbiter, who 

answers factual questions put by decision-makers, rather than a pure scientist, who 

provides knowledge without engaging with decisions, or an issue advocate, who 

uses expertise to argue for a particular choice. As my research progressed and I was 

asked to present my work to other municipalities and authorities, I increasingly tried 

to act as what Pielke calls an honest broker of policy alternatives, clarifying what is 

and is not known, under what conditions, and which measures matter more or less, 

in relation to what I understand to be their underlying aim. 

In my work within the City of Gothenburg, however, the two roles are harder to 

keep apart. As a civil servant, I am expected to use the best available knowledge in 

my work and to act with the objectivity and impartiality required of public 

authorities (SFS 2017:900, Section 5). I took part, for example, in developing the 

city’s Environment and Climate Programme 2021–2030, including proposing the 

target value for its food indicator. Here, the researcher in me acts as an honest broker 

to the civil servant in me. Pielke’s typology assumes that scientists and policy 

practitioners are different people; in a dual role, the boundary between providing 

and using knowledge runs through one person. 

As a civil servant, I am guided by the city’s adopted governing documents, targets 

and political decisions, not by my research interests. Proposing target levels and 

measures is part of preparing decisions that are then made by elected politicians. 

Being guided by adopted decisions does not mean that I always agree with these 

goals or strategies, although I would not help implement objectives that clearly went 

against my own values. There is also room for interpretation: since the city’s climate 

goal covers consumption-based emissions, I can raise the question of whether 

measures aimed at the carbon footprint of public meals make sufficient use of 

opportunities to support low-carbon food consumption beyond the meals 

themselves. 

The dual role creates tensions in both directions. My municipal role may influence 

my research: I may want measures and strategies I have helped shape to succeed, 

which could affect the choice of research questions and outcome measures, and how 

results are interpreted and reported. Conversely, research interests may influence 

practice, as when I argued for a larger reduction in Lund to make the study 

meaningful. Finally, others may not know whether I speak as a researcher or for the 

city, so that research authority lends weight to municipal positions, or the reverse. 
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Had I studied Gothenburg’s own strategies, the research would have resembled 

insider action research, directed by the city’s adopted goals rather than my own 

values, and might have benefited from safeguards such as external co-authors, aims 

and analyses specified in advance, and transparent reporting of my role. Such 

safeguards would not remove the tensions but would make them visible and 

manageable. Looking back, I am more positive towards this way of doing research 

than when I began. As an insider, I have access to knowledge and situations that 

external researchers rarely reach, and the tensions it brings can be handled openly 

rather than avoided. 

8.4. Ethics and research in a contested policy area 

The research raised ethical questions both in direct contact with students and through 

its position in a contested public debate. The intervention study was reviewed by the 

Swedish Ethical Review Authority, which judged formal approval unnecessary and 

issued an advisory opinion. However, research with children carries a particular 

responsibility. Focus groups are an unusual situation for students, who share their 

views with unfamiliar adults in front of classmates whose relationships we do not 

know. School staff helped ensure that the randomly selected students invited were 

suitable to take part, and as facilitator I made it a priority to make everyone feel 

comfortable and listened to.  

The intervention also raised an ethical issue, as it changed what students ate for 

seven weeks, in a meal intended to provide about a third of their daily energy and 

nutrient needs. I consider this justified, as the menu met nutritional 

recommendations, earlier interventions had maintained intake, and municipalities 

make such changes without research. 

The research has been carried out while vegetarian school meals in particular have 

been debated in the media and in national and local politics, with protests from 

students, political youth organisations, teachers, parents, farmers’ organisations and 

the meat industry. In Gothenburg, other municipal low-carbon food measures have 

been more contested than school meals, such as vegetarian food as the default at 

conferences organised by the city. I have mostly followed the debate at a distance, 

but it has made me careful not to appear as an advocate, while motivating me to 

communicate what research says about claims in the debate, many of which concern 

student acceptance and public acceptability. 

Research can inform such debates but cannot resolve disagreements about values or 

the legitimate role of public authorities. Since such questions also concern which 

outcomes should count, I see value in engaging more with students, parents, 

politicians and the wider public. So far, I have mainly presented my research to 

practitioners and researchers. 
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8.5. Concluding reflections 

Looking back, I still consider systematic empirical evidence essential, but I have 

become more interested in why measures work and under what conditions. I no 

longer see producing and applying evidence as something that must be separate 

activities, or distance from policy as necessarily the best position for a municipal 

PhD student. Engagement with practice has shown me what knowledge is sought 

and usable and has given me opportunities to apply it. Since public authorities must 

act on incomplete knowledge, the challenge is less to produce complete evidence 

than to combine research, practical experience and critical reflection, while being 

open about how evidence, adopted objectives and personal values shape both 

research and advice. 
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