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1. Introduction 

Food systems and diets affect both human health and the environment. The current dietary patterns do not 

only cause high prevalence of non-communicable diseases, but they also produce heavy burden for the 

environment, showed for example by indicators of greenhouse gas emissions, nitrogen and phosphorus 

pollution, biodiversity loss, and water and land use (1). In combination with the continuing growth of the 

global population, the situation is unsustainable. Thus, it is essential to define and implement diets promoting 

both health and environmental sustainability. Many studies have shown that the most effective way to affect 

the environmental burden of the diets is to reduce the use of animal-based products, which would also bring 

health benefits in the high-income country context, including Finland (1–8). The EAT-Lancet reference diet or 

planetary health diet, designed by the EAT-Lancet commission, is a science-based model of a healthy diet 

that can be produced for the whole global population sustainably, without crossing the planetary boundaries 

(1). This diet is mainly plant-based but does not fully exclude any food groups. 

Majority of the Finnish children attend in municipal early childhood education and care (9), where three 

meals are served during a full-day care (10). Previous studies have shown, that the meals served in daycare 

centres are important for the nutrition of the children (11,12). However, remarkable discrepancies were 

found when the diets of the Finnish children were compared with the EAT-Lancet reference diet (13). As the 

eating behaviours adopted in childhood are tracking to adulthood (14,15), the meals served in the daycare 

centres have potential in affecting the healthiness and environmental sustainability of the Finnish diets both 

in short- and long-term. More information is necessary, however, on the changes needed in the daycare food 

and on the practical implementation of healthy and sustainable daycare meals while ensuring their 

nutritional adequacy and acceptability among children. 

This thesis is part of the FoodStep project, aiming to develop a sustainable food system model for early 

childhood education and care with reduced climate impacts. In this master’s thesis study, the planned menus 

of Finnish daycare centres were examined at food-level, for their nutrient content, and for their climate 

impact to gain more information on the status of the conventional daycare meals. In addition, the effects of 

menu modifications towards more plant-based diet were evaluated. 
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2. Literature review 

2.1. Early childhood education and care and nutrition of the Finnish 

children 

2.1.1. Early childhood education and care in Finland 

Children’s right for early childhood education and care (ECEC) is prescribed in the Finnish legislation (Act on 

Early Childhood Education and Care, 540/2018), which also regulates organising and producing of ECEC (16). 

According to this act, ECEC can be executed in daycare centres, family-based daycares, or as open ECEC 

activities. The client fees of the ECEC are guided by the Act on Client Fees in Early Childhood Education and 

Care (1503/2016) (17), and they are determined by the income level and size of the family, as well as by the 

time spent in ECEC. In Finland, majority of the children attend to ECEC: in 2020 the proportion was 

approximately 77% of children aged 1‒6 years (9). From 3-, 4- and 5-year-old children, 84.3%, 88.8%, and 

90.9%, respectively, attended ECEC in 2020. Of the children attending to the ECEC, 77% were in public 

daycare centres arranged by the municipalities, and 87% attended in full-time care. 

According to the Act on Early Childhood Education and Care § 11 (16), healthy meals fulfilling the nutritional 

needs of the children must be served in the ECEC. In practice, this means meals with a high nutrient density 

offered at an appropriate frequency and organised taking into account the other activities in the daycare and 

the children’s age-related needs (10). For the children in full-time care, three daily meals are served: 

breakfast, warm lunch, and afternoon snack (10). In the part-time care of at least four hours per day, the 

child has the right to the same meals that are served for the children in full-time care during those hours. The 

meals served in ECEC are included in the client fees and it is not allowed to charge separate fees for the food 

(18). Thus, the daycare meals are important as they are provided equally to all children attending daycare, 

despite the socioeconomic status of the family (10). 

 

2.1.2. Meal recommendations for early childhood education and care 

The Finnish National Nutrition Council (VRN), together with Finnish National Agency for Education and Finnish 

Institute for Health and Welfare (THL), has published meal recommendations specifically for ECEC (10). They 

are based on the general Finnish nutrition recommendations (19) and on the food recommendations for 

families with children (20). The meal recommendations for ECEC give general guidance on serving 

nutritionally adequate and health-promoting meals for the children. In addition, they emphasize the 

importance of food education as the responsibility of the ECEC. The recommendations are targeted for public 

(municipalities) and private ECEC service providers, ECEC units, food service suppliers, and homes.  
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Usually, every municipality is independently responsible of organizing the practical catering arrangements in 

the ECEC, and sometimes these decisions are made by the daycare centres themselves (10). The catering 

services can either be produced by the municipality or outsourced to a catering service provider. Even though 

the catering services are in charge of planning varied and balanced menus compliant with the nutrition 

recommendations, the party making the decisions on the catering service procurement has the responsibility 

to make sure this is possible. For example, the catering service contracts should include the minimum 

requirements for the nutritional quality of the food and specify the main contents of the menu. Implementing 

a diverse and varied menu requires a list rotation period long enough, but on the other hand, the same dishes 

should be served repeatedly to enable familiarization with the foods. Thus, a menu rotation of 5‒6 weeks is 

recommended for ECEC. Local and seasonal Finnish dishes should be included in the menu while also 

acknowledging the changing world and eating habits. 

According to the food recommendations for ECEC (10), the three meals – breakfast, lunch, and afternoon 

snack – served for the children in full-time daycare should be planned to cover approximately two thirds of 

the daily energy and nutrient needs. The recommendations give guidance for both selection of ingredients 

and their serving frequencies. For example, they propose that low-salt and wholegrain (high-fibre) bread 

options are preferred and served at every lunch. The recommendations for energy and nutrients are given at 

weekly level, meaning that the meals on each day do not need to fulfil the recommendations but the daily 

average of every week should. Especially, it would be important that the menus are planned to meet the 

weekly recommendations for energy, proportions of energy-yielding nutrients and quantities of saturated 

fat, salt, and sugar. Planned supply of micronutrients is not included in the ECEC food recommendations. 

In addition to the food and nutrient recommendations, the ECEC food recommendations give guidance for 

food education (10). The aims of the food education are to promote positive attitudes towards food and 

eating and support diverse and healthy eating habits. Food education is given during the daily meals but also 

as a part of other activities. In addition, sustainability is a theme included in the recommendations: as a part 

of environmental education, the children should be taught responsible food behaviour, energy saving, and 

reducing food waste. Thus, the ECEC units but also ECEC food services, have a noteworthy contribution in the 

development of sustainability in a wider perspective: for example, they have the possibility to affect the 

children’s health through their diets, support local food producers, and create employment. 

 

2.1.3. Diets of Finnish children 

The information on food consumption and nutrient intakes of Finnish children is relatively scarce, as the 

dietary habits of children are not routinely monitored in the Finnish national nutrition surveys. Some studies 

have, however, been conducted to investigate the diet and nutrition of children in Finland. A large, 
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population-based cohort study (Type 1 Diabetes Prediction and Prevention Project; DIPP) (21), showed with 

food intake data collected in 2003‒2005, that Finnish children aged 1‒6 years consumed too little fresh 

vegetables, fruits, and berries, vegetable-oil-based fats, and fish. In contrast, sucrose- and salt-containing 

foods were consumed in excess. Regarding nutrients, the fatty acid balance in the children’s diets was 

unfavourable with too much saturated and too little unsaturated fat. Too high intake of saturated fat among 

3‒6-year-old children was observed also by Korkalo et al. with the data from 2015‒2016 (12). In both of these 

studies (12,21), dairy products, meat dishes, and fat spreads were the main sources of saturated fat and in 

the older study (21) also cereal products, mainly porridge, savoury pasties, and pastries, were a prominent 

source. In the study by Eloranta et al. conducted in 2007‒2009 and focusing on food sources of energy and 

nutrients in Finnish 6‒8-year-old children (22), dairy products such as cream and fat-containing milk and 

butter and butter-based spreads appeared as the main sources of saturated fatty acids, but meat or cereals 

were not that prominent sources. The differences between the studies may be explained by different 

grouping of foods, age groups and areas involved, and time periods.  

In the DIPP study (21), vitamin D, vitamin E, and iron were the only micronutrients for which the intakes in 

children remained below the recommended levels. For vitamin D, the intake was low despite rather common 

use of supplements. The recommended amount of vitamin D for fortification of liquid dairy products and fat 

spreads was doubled in 2010 by VRN, which improved the vitamin D status in adults (23). Also, in the data by 

Korkalo et al. (12), no insufficient intakes of vitamins in 3‒4-year-old children were found, but their iron 

intake remained a little below the recommendations. The studies suggest that in children milk and fat spreads 

are the most important sources for vitamin D, fat spreads for vitamin E, and cereal products for iron (12,21). 

In addition, Korkalo et al. (12) reported meat and meat dishes as a significant iron source. Eloranta et al. 

showed skimmed milk to be an important source of energy and many nutrients, including protein, 

carbohydrates, vitamin D, folate, potassium, calcium, magnesium, and zinc, partly due to its high 

consumption quantities (22). 

All in all, there seems to be some need for improvement in the diets of the Finnish children, both at food- 

and nutrient-level. This was supported by a study by Koivuniemi et al. performed in 2016 (24): the majority 

of 2‒6-year-old children had moderate or poor diet quality, examined by a diet quality index, and only 14% 

of the children consumed a good-quality diet. For example, recommended quantity of vegetables, fruits, and 

berries was consumed only by 1% of the children. The age of the children was associated with good diet 

quality, 2-year-old children having better diet quality scores than 4‒5-year-olds. One reason for this was 

assumed to be the fact that older children usually have more possibilities to choose their food themselves, 

possibly leading to lower diet quality. 
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The overall results of the Finnish studies are in line with a review by Rippin et al. (25), summarizing data from 

national dietary surveys of children and adolescents in European countries collected between 2003‒2016. 

Their results show several discrepancies in the nutrient intakes compared with the WHO recommendations, 

which are well in line with the Finnish recommendations. Data from Finland was not included in the review, 

as national dietary surveys are not performed for children or adolescents. Even though the methodologies 

and age groups in the surveys of different countries were varied and thus not fully comparable, some 

common features could be pointed out from the results. As in Finnish DIPP study (21), too high consumption 

of saturated fatty acids and too low consumption of polyunsaturated fatty acids, including n-3 

polyunsaturated fatty acids, was common across Europe (25). Also, vitamin D intake from food was mostly 

below the recommended level, whereas sodium intakes were high and fibre intakes generally low.  

 

2.1.4. Relevance of daycare meals for the diets of Finnish children 

Some studies have been conducted related to the relevance of daycare meals for the diet of Finnish children. 

In a study published in 2010 (11), 3-year-old children attending daycare were found to consume a wider 

variety of foods and, furthermore, more of the recommended foods compared with children cared only at 

home. The recommended foods included fresh vegetables, fruits, berries, rye bread, fish, skimmed milk, and 

vegetable margarines. The energy intake was similar between the children attending and not attending 

daycare, but the proportion of energy derived from protein was higher and proportion of energy from 

sucrose lower in the children cared for outside home. They also had higher intakes of dietary fibre and several 

vitamins and minerals. In addition, even though children attending daycare consumed more food, their 

energy intake was not higher compared to children cared at home, indicating that the daycare meals 

decreased the energy density and increased the nutrient density of their diets.  

In a more recent study by Korkalo et al., utilizing data from the Increased Health and Wellbeing in Preschools 

(DAGIS) research project (12), the contribution of meals consumed in municipal ECEC units for the overall 

diet of 3‒6-year-old children was assessed. In the study, the children received 54% of their total daily energy 

intake from the daycare meals. Regarding proportions of energy from the energy-yielding nutrients, the 

shares of protein and saturated fatty acids from the daycare meals were too high compared to the ECEC meal 

recommendations. From the meals served at daycare, lunch contributed for most of the protein and fat 

intake, including saturated fat. Regarding micronutrients, daycare meals were found to be an important 

source of vitamins D and E – the vitamins, for which insufficient intakes in children were reported in the 

earlier study (21). Most important sources for vitamin D were fortified milk and margarine and fat spreads, 

the latter of which was also the main vitamin E source in daycare meals (12). Salt intake exceeded the 

recommendations both in total and in daycare meals, which accounted for 60% of the total salt intake. The 
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most important sources for salt were cereals and bakery products – especially in the daycare – and meat and 

meat dishes. Based on these studies (11,12), attending daycare outside of home remarkably contributes on 

the energy and nutrient intakes of the children and on average improves the quality of their diet. 

 

2.2. Sustainable healthy diets 

The definition of sustainable healthy diets, published in Sustainable Healthy Diets Guiding Principles by FAO 

and WHO (26), describes well their multifaceted nature: besides promoting all dimensions of the individuals’ 

health and well-being, sustainable healthy diets have low impact on the environment, they are accessible, 

affordable, safe and equitable, and culturally acceptable. Thus, there are many different aspects that should 

be considered in constructing sustainable healthy diets. In the Guidelines for Sustainability Assessment of 

Food and Agriculture systems by FAO (27), the main components of sustainability are defined as good 

governance, environmental integrity, economic resilience, and social well-being, all of which are further 

divided to sub-themes and their indicators. Aldaya et al. (28) suggested tens of indicators for the assessment 

of sustainable healthy diets based on an extensive literature review, which further demonstrates the 

complexity of the topic. The indicators were divided under three subtopics: nutrition and health, 

environment, and socioeconomics. In this thesis, sustainability of diets is handled mainly from the viewpoint 

of environmental sustainability, but also socioeconomic acceptability is discussed – the benefits of a healthy 

and environment-friendly diet cannot be realized, if the diet is not actually adopted for use by the people, 

that is, perceived as acceptable. 

 

2.2.1. Environmental sustainability of foods 

The environmental sustainability of food production can be divided into subthemes, for example, of 

atmosphere, water, land, biodiversity, materials and energy, and animal welfare (27). There is no single 

indicator for all these areas, and thus several different measures are used. For example, so called footprint 

indicators have been created to measure the environmental impacts of a product and resource use 

throughout their life cycle, including carbon footprint, which refers to the climate impact of greenhouse gas 

emissions (GHGEs), water footprint to measure water use efficiency, and land footprint to measure land use 

efficiency (29).  

The climate impact is the most commonly studied area of environmental sustainability in relation to food 

products, food consumption, and diets (30). The most relevant greenhouse gases from food production are 

carbon dioxide, methane, and nitrous oxide (1). The carbon footprint is presented as carbon dioxide 
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equivalents, meaning that the global warming potentials of all the greenhouse gases are expressed in relation 

to carbon dioxide and usually considering the effect over a 100-years’ time horizon (30). In Finland, food 

production is evaluated to account for 25‒30% of the total GHGEs (31). Based on consumption data of Finnish 

households, evaluated by the environmental extended input-output model, 19% of the GHGEs in 2016 was 

derived from food, and between 2010‒2016 the emissions from animal- and plant-based foods increased by 

15% and 10%, respectively (32). Furthermore, animal-based foods alone were the third largest producer of 

household GHGEs after private vehicle use and housing and energy. 

When the environmental impacts of foods are assessed, the different indicators are in many cases in line 

with each other. In a meta-analysis by Clark et al. (33), five environmental outcomes – GHGEs, land use, 

scarcity-weighted water use, acidification, and eutrophication – of several food groups were compared. 

Foods having low impact in one environmental indicator typically had low impact in the other indicators as 

well, and vice versa. Similarly, Poore and Nemecek demonstrated that the products having the largest GHGEs 

– that is, ruminant meat and other animal-based products – also have relatively high impact on other 

environmental aspects, namely land use, acidification, eutrophication, and water scarcity (2). There are, 

however, exceptions in the equivalence of different environmental measures: for instance, nuts as a protein 

source create rather low amounts of GHGEs but have more impact on land use and water scarcity than most 

other non-meat protein sources (2). Also, fruit and fruit products have significant impact on water use but 

not very remarkable effects on the other environmental indicators (3).  

The GHGEs from food production vary a lot between different food groups and, in addition, the climate 

impacts of the food items in the same food group may significantly differ from each other (34), depending 

for instance on the production method – for example, the environmental impacts of beef production can be 

very different depending on the production circumstances (2). However, in general, the environmental 

impact of meat is larger compared to the vegetable-based protein sources, when the same protein quantities 

are evaluated (2). In a study assessing environmental impacts of the diets in North Rhine-Westphalia, 

Germany, meat and meat products and ready-to-eat meals were the food groups accounting for significant 

proportions of environmental impacts in basically any indicator, including climate change impact, fine 

particulate matter formation, terrestrial acidification, freshwater or marine eutrophication, land occupation, 

water use, or fossil resource scarcity (3). Also, in a study assessing the GHGEs of actual diets of Dutch adults 

and children, approximately 40% of the diets’ GHGEs derived from meat and cheese and additional 20% from 

drinks, including dairy drinks (6).  

Similar results have been received from a Finnish study (8), in which meat and dairy products accounted for 

65% of the climate impact of the habitual diets that were based on the data from national dietary survey 

from 2017. The study suggested that even if meat consumption was cut to half or to third, meat and dairy 
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products would still be the main contributors of the diet’s climate impacts producing 44% or 38% of them, 

respectively. In another Finnish study assessing the climate impact of different types of lunch meals (35), the 

GHGEs of mixed dishes were approximately two- to threefold compared with vegetarian home-made lunch 

portions. In this study, the climate impacts of ready-to-eat lunches and corresponding home-made lunches 

were relatively similar. The main dish always had the greatest contribution in the total climate impact of the 

meal but also the side salads could have a significant role. Their share of the GHGEs varied greatly based on 

their components, greenhouse vegetables having markedly higher climate impact than those grown 

outdoors. 

 

2.2.2. Environmental sustainability of diets 

As animal-based foods have in general high environmental burden, the focus in compiling environmentally 

sustainable diets is often in removing meat and dairy products from them or at least in reducing their 

quantities. In a systematic review examining the environmental impact of dietary changes (4), shift to vegan 

diet had the biggest potential in reducing GHGEs, resulting in reductions of 25‒55%. However, also vegetarian 

diet or diet without ruminant meat could lead to 20‒35% GHGE reductions. Overall, the amount and type of 

meat were the most important factors affecting the environmental impact of the diets. When carbon 

footprints of dietary guidelines in different countries over the world were compared (36), the vegetarian-diet 

recommendations from India and the US resulted in lower carbon footprints than regular recommendations 

of the US or European countries (Germany and the Netherlands). The EAT-Lancet reference diet (1) (discussed 

more detailed in chapter 2.2.3), in which meat is not excluded but its quantity is limited, was ranked with a 

second smallest carbon footprint (36). In French observed diets, drastic reduction of animal foods, especially 

dairy products, remarkable redistribution of consumed meat from ruminant meat to poultry and pork, and 

increase in legume use were needed to achieve up to 50% reduction in GHGEs while fulfilling the nutrient 

requirements (5).  

The study by Saarinen et al. (8) examined the climate impacts of the Finnish habitual diet and four alternative 

diets: diet with meat consumption reduced to half, diet with meat consumption reduced to one third, fish-

based diet, and vegan diet. These alternative diets resulted in 13%, 19%, 30%, and 37% smaller climate 

impacts, respectively, compared with the habitual diet. The alternative diets were designed based on the 

habitual diet and their nutrient contents were targeted to fulfil the national recommendations. These results 

support the conclusion that the more animal-based foods are cut off, the greater the reduction in the climate 

impacts. However, even decreasing the amount of red meat in the diet may lead to considerable carbon 

footprint reductions. 
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As mentioned, the different measures of environmental sustainability are not always in line with each other: 

even though vegan diet may have the lowest environmental impact according to most indicators, replacing 

animal-based foods with plant-based foods seems to result in higher water use, thus potentially increasing 

water scarcity (3). All in all, as pointed out also by Gephard et al. (29), there are both trade-offs and synergies 

between the different indicators when diets fulfilling the nutritional requirements are considered. In their 

study, the optimal diets minimizing GHGEs, water and land use, and nitrogen pollution were very similar after 

constraints on the number of servings were introduced to reflect a realistic amount of food eaten per day. 

 

2.2.3. The relationship between diets, health, and sustainability 

Diets create a link between the human health and the well-being of the environment. The overall consistency 

between different environmental indicators seems to apply also to health indicators, as foods evaluated as 

healthy with one measure are typically healthy also based on other indicators. This was shown for example 

in a meta-analysis by Clark et al. (33), examining food groups in relation to five health outcomes: type 2 

diabetes, stroke, coronary heart disease, colorectal cancer, and mortality. Moreover, when the results from 

these health outcomes were combined with environmental outcomes, the foods with high environmental 

impacts were usually associated with the highest health risks, and vice versa. The relationships of health, 

environment, and diets were demonstrated also in the work by Laine et al. (37) with a large European cohort. 

In their study, the environmental measures – both GHGEs and land use – were found to be associated with 

health, measured by all-cause mortality and all-cause cancer incidence. Furthermore, higher adherence to 

the EAT-Lancet reference diet, designed to promote both human health and environmental sustainability (1), 

quite remarkably reduced both environmental impacts and all-cause mortality and cancer incidence rates 

(37).  

The concept of planetary boundaries or the safe operating space for humanity was first introduced by 

Rockström et al. (38) and applied for food systems by the EAT-Lancet commission in 2019 (1). The commission 

defined thresholds for six Earth system processes evaluated to be relevant for food production: climate 

change (measured by GHGEs), nitrogen and phosphorus pollution, water use, biodiversity loss, and cropland 

use (1). Crossing of the thresholds could result in threatening and irreversible environmental changes. The 

EAT-Lancet reference diet, also called as the planetary diet, was designed to stay within the safe operating 

space of the food production processes and taking into account the human health. The resulting reference 

diet gives recommendations as consumption ranges for each food group. It is a universal model, allowing 

flexibility for adaptation according to the varying cultural contexts. The diet is largely plant-based, consisting 

mainly of vegetables, fruits, whole grains, legumes, nuts, and unsaturated oils. In addition, it includes low or 
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moderate amounts of seafood and poultry, at most moderately dairy products, and no or little red and 

processed meat, added sugar, refined grains, and starchy vegetables. 

As mentioned, even though the EAT-Lancet reference diet is designed to be universal (1), local adaptations 

would be needed to create a realistic, acceptable, and affordable diets based on it. Composing healthy and 

environmentally sustainable diet always depends on the context, and the needed changes to the current 

diets are typically different in high- and low-income countries (7). In high-income countries, replacement of 

animal-based protein sources with plant-based proteins is favourable both for human health and the 

environment, whereas in low-income countries the dietary changes promoting health could lead to increased 

environmental impacts (7). Within Europe, the needed dietary changes in achieving a more environmentally 

sustainable diet are relatively similar, as demonstrated by a modelling study of Vieux et al. (39), even though 

the specific changes were somewhat different for the five countries included in the study.  

In high-income countries, including Finland, healthy and environmentally sustainable diets often have 

synergies. To start with, appropriate – instead of excessive – energy intake is one way to reduce the 

environmental burden of the diet (4,6). Also in other respects, shifting to a healthy diet typically results in 

reduction in GHGEs, as shown in systematic review by Hallström et al. (4). In most of the studies included in 

the review, the GHGE reductions were below 10%, but decrease up to 35% was observed. In addition, a 

modelling study from five European countries (the UK, France, Italy, Finland, and Sweden) found co-benefits 

for health and environment from dietary changes: diets meeting the recommendations could remarkably 

decrease disability-adjusted life years (DALYs), and reducing GHGEs had potential for even added health 

benefits (40). In a recent study from Germany, a habitual Western diet got worse results for several 

environmental indicators and human health indicator (DALYs) than the diet currently recommended by the 

German Nutrition Society (3). Also, in Sweden (41), better adherence to the dietary recommendations 

resulted in a diet with smaller GHGEs, and in France (42), approximately 30% GHGE reductions could be 

achieved only by shifting to a nutritionally fully adequate diet. In another French study (5), similar dietary 

changes – mainly, reductions in animal foods and increased legume consumption – were needed both to 

reduce the GHGEs and purely to achieve diets complying with the nutritional reference values even without 

aiming in lower GHGEs.  

However, also contrasting results exist, for example showing that after energy-adjustment, the self-selected 

diets of high nutritional quality produced higher GHGEs in French population (43) or that dietary changes 

required for obtaining nutritionally adequate diets increased the diet GHGEs in European countries (39). 

Overall, the outcomes from different studies regarding the diet healthiness and GHGEs are inconsistent (44), 

probably at least partly due to variation in study methods and indicators used to represent a healthy diet. 

Thus, healthier diets often, but not always, have smaller climate impacts than less healthy diets. 
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Several studies across Europe have supported the idea of decreasing but not completely removing meat from 

the diet as a good compromise between reducing diet GHGEs, gaining beneficial health effects, and 

maintaining diet acceptability. In the study by Seves et al. (45), the nutrient intakes and environmental 

impacts measured by GHGEs and land use were assessed for the habitual Dutch diets as well as two 

replacement scenarios, in which either 30% or 100% of the meat and dairy was replaced by plant-based 

options. The diet with 30% replacement of meat and dairy resulted in 14% reduction in the environmental 

impacts and did not negatively affect the proportion of people with inadequate nutrient intakes compared 

to the habitual diet. Full replacement of meat and dairy resulted in bigger environmental impacts (>40% 

reduction), but also inadequacies for several nutrients, including vitamins A and B12, thiamine, and zinc. Both 

replacement scenarios reduced the intake of saturated fatty acids and sodium and increased the diet’s fibre 

and vitamin D quantities, thus bringing the diet closer to the dietary recommendations. According to a study 

from Italy (46), it was possible to create a nutritionally adequate and acceptable diet for Italian population 

resulting in 43% and 50% GHGE reductions for males and females, respectively. In these optimized diets, the 

quantity of red meat was remarkably decreased but not fully excluded. This was true also for a study 

performed in the UK (47), in which a realistic diet containing 52 foods with reasonable quantities and meeting 

the dietary requirements of an adult woman led to 36% GHGE reductions. 

Typically, if the climate impact of the diets is minimized, the resulting diets are very restrictive and thus 

unrealistic. In the before-mentioned study from the UK (47), diet with minimized GHGEs (90% reduction) 

contained only seven food items. Similarly, the needed changes in the French observed diets would be 

substantial if the climate impact was maximized, and the acceptability of such diets would most likely be low 

(42). Based on a study from the UK (48) only approximately 5% of the people could achieve a healthy and 

sustainable diet with minimal changes, namely, by changing the quantities of the foods or drinks by up to 

50%. For the majority, some new foods would need to be added, but foods would have to be removed from 

the diets of another 5% of the people only. Full removal of foods was the type of change considered the most 

difficult for the people to accept.  

Overall, the studies indicate that even 30‒50% GHGE reductions could be achieved with nutritionally 

adequate diets promoting human health and, furthermore, without drastic changes in the habitual European 

diets, which supports the acceptability of such sustainable healthy diets. Milner et al. (49) evaluated that 

approximately 40% GHGE reductions would be the optimal level for maximizing the health benefits while 

maintaining the diet acceptance. Even though any foods or food groups do not need to be totally excluded 

from the diet, remarkable reductions in red ruminant meat and dairy products are likely to be required. Based 

on the results of their review study (50), Moreno et al. suggest that territorial diversified diets such as the 

Mediterranean or Nordic diet or other flexitarian diets, characterized with dominantly plant-based foods with 

little red meat, might be better options than the fully plant-based diets. With flexitarian diets, it is easier to 
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achieve nutritional adequacy, which is especially important in groups with special dietary needs, for example 

the children. In addition, as the flexitarian diets are relatively close to the current diets, their acceptability is 

likely to be better than for vegan or vegetarian diets, and thus the flexitarian diets are more probably 

sustained. Even though flexitarian diets have most likely greater environmental impacts than fully plant-

based diets, they have lower environmental burden than the regular Western diets (50). 

 

2.2.4. Sustainable healthy diets in children 

Arranging of sustainable food services, including ECEC food services, is part of the Finnish government policy 

and contributes to the international commitments related for example to climate neutrality targets (31). 

Thus, the guide for procurement of sustainable food services (31) instructs that active attempts should be 

done to reduce the carbon footprint of the meals served by the food services. In the food recommendations 

for ECEC (10), environmental sustainability is instructed to be considered in the food choices: favouring 

seasonal Finnish vegetables and legumes, not exceeding the recommendations for red meat, replacing rice 

with Finnish cereal products or potatoes, and preferring freshwater fish species, rapeseed oil, and vegetable 

margarines are mentioned as good ways to promote environment-friendly diets. Also, minimizing food waste 

can be advanced for instance by guiding the children to adjust their portion sizes according to their hunger. 

Some projects to measure and reduce the GHGEs of the school and daycare meals have been conducted in 

Finland, for example in Turku (51) and Vantaa (52). In both these projects, the primary food production, 

meaning the first step of food production including for instance livestock rearing and growing and harvesting 

of the food crops, was found to have the largest contribution in the school and daycare food GHGEs, followed 

by food waste, and consumption of electricity and heat. Transportation of the food played only a minor role.  

The data available on the sustainability of the diets of Finnish children is scarce. However, in a recent study 

by Bäck et al. (13), the actual diets of Finnish 3‒6-year-old children were compared with the EAT-Lancet 

reference diet. For several food groups, the mean food consumption of the Finnish children did not meet the 

reference diet target ranges, modified to consider the mean energy intakes of children. This diet gap was the 

most striking for red meat and dairy foods, for which the mean daily consumption was about fivefold the 

target and even the upper limit of the target range was exceeded by more than twofold. For dairy products, 

the observed mean consumption exceeded also the recommendations of the Finnish national dietary 

guidelines (20), in which the suggested amounts for children are already higher than the EAT-Lancet targets. 

In contrast to high meat and dairy consumption, very little of plant-based protein sources (legumes and nuts) 

were consumed by the Finnish children, and consumption of whole grains, vegetables, and unsaturated oils 

was low compared to the reference diet targets as well. Added sugars and tubers and starchy vegetables 

were consumed above the recommendations. For fruits, fish, poultry, eggs, and saturated fats the 
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consumption was within the EAT-Lancet target ranges. It should be noted that the EAT-Lancet diet was used 

as the reference diet in this study as such, without any adaptation to the local food system, and thus a full 

compliance with the targets might not even be reasonable. However, the comparison gives an overall picture 

on the environmental sustainability of the diets of Finnish children. Similar results were obtained from the 

US, where school lunches of a National School Lunch Program were compared to the EAT-Lancet reference 

diet (53): the lunches contained too much dairy, red meat, and tubers and starchy vegetables and too little 

whole grains, legumes, and dark green vegetables in comparison to the planetary diet. 

In Denmark, the EAT-Lancet reference diet was modified taking into account the local dietary 

recommendations, food culture, and food availability (54). In the resulting Danish adapted plant-based diet, 

it was observed that special attention would be needed to ensure adequate intakes of vitamin D and iodine. 

In addition, when the study results were extrapolated to 2‒5-year-old young children by considering their 

energy and nutrient requirements, potential insufficient intakes were predicted also for calcium, iron, and 

zinc. A study performed in the Netherlands (55) modelled how reducing meat and dairy products from the 

diets of 2‒6-year-old children affect their energy and nutrient intakes. The study compared the intakes from 

observed consumption with replacement scenarios, in which either 30% or 100% of the meat and dairy 

products were replaced with plant-based alternatives. The main results were in accordance with the study 

of similar replacement scenarios in adults (45): the partial replacement had beneficial health impacts through 

lower saturated fat and higher fibre intakes, whereas full replacement of meat and dairy had the same 

benefits but also increased the number of children with inadequate micronutrient intakes. In children, 

vitamin B12, thiamine, and zinc were the micronutrients for which the full replacement scenario could cause 

inadequacies (55). Protein intake was decreased in both replacement diets but remained at adequate level. 

Iron intakes were higher when meat and dairy were replaced, and they were evaluated to be sufficient even 

considering the lower bioavailability of the non-heme iron of plant-based food. These studies indicate that 

special attention is needed when GHGE reductions are targeted to the diets of the children, as adequate 

nutrition is crucial for their proper growth and development. 

Linear programming studies have been performed to find an optimized approach for planning nutritionally 

adequate, acceptable, and affordable school meals in Sweden with reduced GHGEs (56,57). These studies 

are especially interesting from the perspective of Finnish daycare meals due to the similar context: public 

meals for children in a relatively similar food culture. The first study showed it was possible to reduce GHGEs 

of the planned school meals up to 40% while meeting all the dietary reference values and with only small, 

approximately 10% deviations from the habitual observed food supply (56). In addition, the costs of the meals 

did not increase. Another study brought the menu optimization to practice by performing an intervention in 

three Swedish schools (57). The intervention menu list was created based on the actual menu in a co-

operative process including linear programming and contribution of a professional meal planner. The 



 

17 
 

intervention menu was designed to fulfil the nutritional recommendations, result in 40% lower GHGEs than 

the baseline menu, and with constraints limiting the quantity changes of individual food items. Some further 

modifications were required by the school chefs, finally resulting in some minor deviations from the 

nutritional recommendations in the delivered menus. The four-week intervention menus were run in the 

participating schools. Compared to the baseline situation, the new menus resulted in no remarkable changes 

in the food consumption, food waste, or the pupils’ satisfaction with the meals. Moreover, the cost of the 

delivered menus decreased by 7‒14%. Regarding the changes in the menu at food group level, the most 

significant changes were the increased quantity of vegetables and roots, and decreased amounts of dairy 

products, fruits and berries, and meat. The study demonstrates that it is possible to plan menus for public 

catering services that are nutritionally adequate, acceptable, cost-efficient, and have notably reduced climate 

impacts and even more importantly, successfully implement them in practice.  

 

2.2.5. Rationale for taking steps towards sustainable daycare meals  

Changes in the current food consumption patterns are required to decrease the environmental burden 

caused by food production and to enable healthy and sustainable diets globally to the whole population in 

the future (1). Even though this does not necessarily mean giving up meat and other animal-based products 

entirely, significant reductions in the consumption of red meat are most likely required from the prevailing 

diets in the high-income countries. Even the idea of reducing meat consumption may encounter a lot of 

resistance by the people, even if they knew about the environmental benefits of the dietary change. This has 

been demonstrated for example in the study performed by Macdiarmid et al. in Scotland (58), in which the 

people expressed their reluctance to decrease meat consumption across socioeconomic groups, sexes, and 

living environments. Among the main reasons for the unwillingness was the pleasure experienced by eating 

meat and its traditional importance. 

In children, the eating behaviours and preferences are only forming, which makes them an appealing target 

for introducing dietary habits. In addition, there is evidence that the eating behaviours formed during 

childhood track to adulthood (14,15), which means that the dietary habits adopted in the childhood may 

have long-term effects throughout the lifespan. Thus, the diets of the children are important both from the 

viewpoints of health and environmental sustainability: if the sustainable healthy diets were adopted already 

in the childhood, the future adults would have less diet-related health problems and produce less burden for 

the environment with their diets. 

As the majority of Finnish 1‒6-year-old children attend in full-time ECEC (9), a significant total reduction in 

the climate impacts could be achieved if the GHGEs of the daycare meals could be cut down nationwide. In 

addition, the meals provided in the daycare centres have high potential in influencing the eating habits of a 
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large group of children. A meta-analysis showed that repeated exposure to vegetables increased their 

acceptability, and in addition repeated exposure of a variety of vegetables increased liking and intake of novel 

vegetables (59). In the meal recommendations for ECEC food services (10), both the diversity and adequate 

repetition of the served foods are emphasized. Based on the earlier studies on the diets of the children in the 

ECEC (12,13), some changes in the daycare meals, such as decreasing the amounts of red meat and dairy 

products, would be well justified both from the health and environmental sustainability perspectives.  
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3. Aims of the study 

The aim of this master’s thesis study was to examine the nutritional quality and the climate impacts of the 

planned meals in the Finnish early childhood education and care (ECEC). This was performed by analysing the 

conventional and modified menus of four Finnish municipalities. The modified menus were planned for and 

implemented in the FoodStep project. The data was recorded as the planned food per child during a full day 

in ECEC, which includes breakfast, lunch, and afternoon snack. The food-level compliance and nutrient 

contents of the menus were compared to the food and nutrient recommendations for daycare centres (10) 

and for families with children (20). In addition, relationship of the climate impacts and nutrition data of the 

conventional and modified menus was examined. 

The research questions of the thesis were: 

1. What is the current nutrient content in relation to the nutrient recommendations for daycare centers 

and the carbon footprint of the planned menus per child in Finnish daycare centers? 

2. Will modifications of the menus towards more plant-based diet lead to changes and what kind of 

changes in the nutrient content and the carbon footprint of the planned menus per child in Finnish 

daycare centers? 

3. How well do the conventional and modified planned menus of Finnish daycare centers comply with 

the food-level recommendations for daycare centers? 
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4. Data and methods 

4.1. FoodStep project 

FoodStep project was started in 2021 as a co-operation of THL, University of Helsinki, Natural Resources 

Institute of Finland (Luke), and Laurea University of Applied Sciences. It aims to develop a sustainable food 

system model for early childhood education and care, with reduced climate impacts of the food system. In 

the project, a randomized, controlled intervention study is conducted in 23 daycare centres in four Finnish 

municipalities: the city of Lahti and three smaller municipalities in Southern Ostrobothnia (Ilmajoki, 

Kauhajoki, and Kauhava). The main actions of the intervention are menu and recipe modifications in the 

municipal food services and enhancement of food education in the daycares. In addition, the aim is to assess 

and reduce food waste produced in the ECEC. 

For menu and recipe modifications, the core changes at food level were aimed to increase the proportion of 

vegetables (including legumes), fruits, and berries, as well as sustainable fish species, while decreasing the 

proportion of especially red and processed meat and dairy products. The menu and recipe changes were 

planned in co-operation between the municipal food services and the project group. The modified menus 

and recipes were implemented in the intervention daycares in February‒March 2022 and they will be run 

until the end of 2022. 

The main menu modifications were directed to lunches, for some of which the main ingredient was replaced 

by another – typically, red meat in the recipe was replaced by poultry or plant-based protein source. For 

some fish dishes, the used fish species was changed. Also, serving frequency of warm vegetable side dishes 

was increased, and legumes were included both in warm side dishes and side salads. Regarding breakfasts 

and afternoon snacks, the most typical modifications included replacement of some of the dairy-based dishes 

with non-dairy dishes, increasing the amount of served vegetables and fruits and decreasing serving of 

cheese and cold cuts. In contrast to the conventional practice where milk is served at every meal, after the 

modifications only water was served as a drink on some afternoon snacks that contained dairy products as 

their main component (for example yogurt, quark, or milk-based smoothie). The number of afternoon snacks 

without milk as a drink varied between 2‒6 times on the 5‒6 weeks menu lists.  

 

4.2. Nutritional assessment 

As the raw data, menus of the four municipalities as well as the recipes for the foods were used. In this thesis, 

the municipalities are handled coded as municipalities A‒D. The menus covered either five or six weeks, 

depending on the normal menu rotation cycles of each municipality. In addition, information on planned or 

estimated portion sizes were used, if available (see chapter 4.2.3 for details). More specific information for 
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example on the used foods and products was obtained from the purchase lists and discussions with the food 

services personnel. Based on this data, the planned foods per child were recorded as a hypothetical food 

diary of 5‒6 weeks. This was done for the conventional menus (Baseline) and for the menus modified for the 

FoodStep project (FoodStep) for each of the four municipalities. The versions with which the intervention 

was started were used as the FoodStep menus, but it is possible they will be adjusted during the project, for 

example based on the acceptability of the meals or product availability. In Lahti, a vegetarian lunch option 

was added in the menu at the same time with the start of the intervention. However, the calculations were 

done for the omnivorous menu list only, allowing better comparison with the other municipalities. 

 

4.2.1. Food-level assessment 

The planned serving frequencies of foods and food groups in the 5‒6 weeks menu lists of the four 

municipalities were compared with the recommendations for ECEC (10) both for baseline and FoodStep 

menus. The criteria for the traffic light visualisation (Table 4 and Table 5) are shown in Table 1 below. Some 

interpretations of the recommendations were needed for assigning the colours. For poultry served at 

lunches, the recommendation “on 1‒2 meals per week” was interpreted strictly, meaning that weeks without 

poultry lunch dish were considered as deviations from the recommendation. Poultry is an important protein 

source as an alternative for red meat: for example, the food recommendations for families with children (20) 

suggest partial replacement of red meat with poultry. Instead, the recommendations for use of cheese and 

processed meat at breakfasts and afternoon snacks were interpreted less literally. The recommendations 

state that cheese and processed meats should be served “at breakfasts or snack times 1‒2 times a week”, 

however, this was interpreted as “at breakfasts or snack times at most 1‒2 times a week”, which is in line 

with the wording for the recommended serving frequencies of cheese and processed meats at lunches. For 

promoting health through food choices, use of processed meats such as cold cuts and sausages is 

recommended to be reduced and, in addition, both cheese and cold cuts often also have high salt contents 

(20). Thus, if there were no cheese or processed meats planned to be served at breakfasts or afternoon 

snacks in the menus, the recommendation was considered to be fulfilled. 
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Table 1. Criteria for the traffic light visualisation colours (Table 4 and Table 5) and nutrition index points (Figure 2 and Figure 3). 

Type of the recommendation Foods or food groups involved Criteria for green colour /  

2 index points 

Criteria for amber colour /  

1 index point 

Criteria for red colour /  

0 index points 

Unambiguous recommendation at 

weekly level (e.g. “on 1‒2 meals 

per week”, “at max once per 

week”) 

Lunch: legumes, cheese, cold meat cuts, red 

meat, poultry, fish, vegetarian food 

Breakfast and afternoon snack: sweet baked 

goods, cheese, processed meat and 

sausages 

Recommendation met on 

each week of the menu  

Recommendation not met 

on one week of the menu 

Recommendation not 

met on two or more 

weeks of the menu 

Ambiguous recommendation at 

weekly level (“not every week”) 

Lunch: dishes with sausage or other 

processed meat products 

Foods served on 0‒2 

weeks of the menu 

Foods served on 3‒4 or 3‒

5 weeks of the 5- or 6-

week menus, respectively 

Foods served on each 

week of the menu 

Unambiguous recommendation at 

meal level (“at every meal”) 

Lunch: vegetables, fruits, and berries, 

bread, milk/milk-based drinks 

Breakfast and afternoon snack: vegetables, 

fruits, and berries 

Recommendation met on 

each meal of the menu  

Recommendation not met 

at max on 5 or 6 meals of 

the 5- or 6-week menus, 

respectively 

Recommendation not 

met on more than 5 or 6 

meals of the 5- or 6-

week menus, 

respectively 

Frequency not defined, only 

indication that the food should be 

served 

Breakfast and afternoon snack: legumes, 

fish 

Foods included on the 

menu 

Not applicable Foods not included on 

the menu 
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For examining the relationship between climate impact and nutritional quality of the daycare food (Figure 2 

and Figure 3), a simple nutrition index was created based on the compliance with the food-level frequency 

recommendations. The index points were given for the planned serving frequencies of the foods and food 

groups in each municipality (Table 4 and Table 5) based on the same criteria than the traffic light visualisation 

colours (Table 1). The sum, resulting from all the points from both lunches and breakfasts and afternoon 

snacks, was used as the final index score for each municipality, representing the compliance with the food-

level recommendations on the 5‒6-week menu list. The possible range of the index scores was from 0 to 36 

points. 

For presenting the proportions of lunches based on their main ingredients (Figure 1), the percentages of 

vegetarian or egg dishes, fish dishes, poultry dishes and red meat dishes on the whole 5‒6 weeks menu list 

were calculated. If there were two alternative lunch dishes on the same day with different main ingredients, 

for example beef and poultry, they were included as half red meat and half poultry dishes. Dishes prepared 

for instance partly from beef and partly from vegetable protein were handled similarly. Using these 

principles, some dishes were divided between three main ingredients (for instance spinach pancakes with 

minced meat sauce, prepared half from beef and half from poultry). 

 

4.2.2. Nutrient calculations 

The data from the menus and recipes was first extracted and collected in an Excel file (Microsoft 365, version 

2108). For the hypothetical food diaries, the information in Excel contained all the food components of each 

daycare meal on the 5‒6-week menu and their calculational portion sizes per child. Regarding the recipes, all 

the ingredients and their quantities were recorded in the file. For performing the nutrient calculations, the 

food diaries were transferred to AromiDiet software (CGI, version 14.10.3.1), which utilizes Fineli food 

composition database (version 20, 27.6.2019) maintained by the Finnish Institute of Health and Welfare.  

For single food products, the products available in the Fineli database were primarily used. In selecting an 

appropriate product or recipe in Aromi, the most important factors were the correct main ingredients (e.g. 

fish species) and protein source, fibre, salt, protein, and energy contents and fat quantity and quality. If a 

similar enough product was not available in the software, the product was created in Aromi manually based 

on the nutritional product information available online by the manufacturer. For dishes, for which recipes 

were available from the food services, recipes were created in Aromi as closely according to the original 

recipes as possible. In addition, recipes for some ready-made products were created in Aromi based on the 

list of ingredients and nutritional information available online by the manufacturer. 
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The loss percentages during meal manufacturing for each dish were copied from an existing similar recipe in 

Aromi database (reference recipe). If ready-cooked meat was used in the daycare food recipe and raw meat 

in the Aromi reference recipe, the quantity of the cooked meat was converted to correspond raw meat 

quantity. The conversion was done using the weight changes for the most similar meat products in the report 

on Nutrient Losses and Gains in Preparation of Foods (chapter Yields for foods and dishes in Europe) (60). 

The used reference products and their cooking weight changes are presented in Table 2. The conversion to 

raw meat was done by dividing the cooked meat weight with the respective divisor, shown in Table 2. 

 

Table 2. Selected reference meat products and their weight changes used for conversion of cooked meat 
weight into raw meat weight. 

Meat product in the recipe Selected reference meat product * Weight change, % * The used 

divisor 

minced beef, cooked / sous vide beef, mince; stewed -28 0,72 

diced beef, cooked beef, lean; fried -21 0,79 

diced / sliced pork, cooked pork, lean, small pieces; fried -35 0,65 

sliced / minced chicken, cooked  chicken, thigh; fried -36 0,64 

diced salmon, cooked salmon, cut, frozen; poached -14 0,86 

saithe, cooked saithe; steamed -24 0,76 

* From the report on Nutrient Losses and Gains in Preparation of Foods (60). 

 

The following principles were used in recording of the food diaries:  

- Drinks: At all the meals, the children can choose whether they drink fat-free milk or water. At lunch, 

also fat-free butter milk is served as an option. Fat-free milk was recorded as the default option for 

all the meals, except for a few afternoon snacks in the FoodStep menus, for which only water was 

served as a drink. 

- Salad dressing: Salad dressing was available for side salads at lunch in every municipality, and thus it 

was recorded by default. However, salad dressing was not recorded for vegetables or fruits served 

as a side dish for soup lunches. Also, dressing was not recorded separately for mixed salads that 

already had dressing in their recipe. 

- Salt: Iodized salt was used in the recipes, unless otherwise stated in the original recipe. 

- Salt in the porridges: For municipalities A, B, and C, the salt quantity in the porridges was given in 

the received information. For municipality D, the salt quantity was given only for some porridge 

recipes. The average salt percentage of these porridges was used for the porridges for which the salt 
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quantity was not reported. Similarly, the salt percentage calculated from the recipe for one gruel was 

used for other gruels. 

- Combination recipes: In cases where there were several alternative foods or products used but no 

information on their exact alteration, combination recipes were created and used. This applied for 

example for fresh vegetables or fruits, for which there were several options, but it was not precisely 

defined which option was served when. The purpose in using combination recipes was to avoid the 

error caused by the unknown day-to-day variation. 

- ”Dish of the Day”: Some municipalities had lunch, side salad, and/or afternoon snack marked on the 

menu as the “dish of the day”, offering the food services a flexible possibility for instance to test new 

recipes. Example dishes announced by the food services for these occasions were used in the food 

diary recordings, when available. If examples were not available, a few common and representative 

dishes were chosen from the menu list and the portion size was divided among them. 

The outputs of nutrient calculations of the food diaries were downloaded from AromiDiet and the further 

data analysis was done using Excel (Microsoft 365, version 2108) and SPSS (IBM SPSS Statistics, version 28). 

First, mean weekly supplies for energy and nutrients were calculated for each municipality in Excel. Also, 

mean supplies and standard deviations in the whole 5‒6-week menu lists were calculated in Excel. In SPSS, 

the weekly mean energy percentages were calculated for fat, saturated fat, monounsaturated fat, 

polyunsaturated fat, n-3 fatty acids, protein, carbohydrates, and saccharose, which was used as an estimate 

for added sugar. In addition, fibre supply in grams per energy (in MJ) was calculated in SPSS. 

The most relevant vitamins and minerals were selected for more detailed evaluation (Table 8 and Table 9) 

based on literature. Micronutrients, for which changes in the planned supplies were expected based on the 

performed menu modifications – mainly addition of vegetables and decreased amounts of red meat and 

dairy – were selected. Especially, the adequacy of the planned supplies of nutrients, for which potential 

concerns have been reported in more plant-based diets and particularly in children were focused on. In 

Danish adapted plant-based diet, vitamin D, calcium, iodine, iron, and zinc were reported as micronutrients 

that need special attention (54). In addition, vitamins B12 and C and folate were included in the examination 

as their supply could be affected by the menu changes. Recommendations for micronutrient supplies are not 

given in the meal recommendations for ECEC (10), but the principle of covering two thirds of the daily 

requirements for children (20) at weekly level was applied for them. 

 

4.2.3. Portion sizes 

The planned or estimated portion sizes per child received from the food services were used in the food diary 

recordings, if available. For municipalities A and C, the portion sizes given by the food services were not 



 

26 
 

designed for a child of a certain age but were general for all the children in the daycare. For municipality D, 

the portion sizes were given separately for children aged 1‒3 years and 4‒6 years. From these, the portion 

sizes of 4‒6-year-old children were used in the recordings. For municipality C, information on estimated 

portion sizes was not available. Thus, average values calculated based on the other three municipalities were 

used. In these calculations, the portion sizes for 4‒6-year-old children were used for municipality D. In 

addition, the average portion sizes were used in the other municipalities in cases where there was no portion 

size given for a certain food type. Examples of the used portion sizes in the four municipalities are shown in 

Table 3. 

 

Table 3. Examples on the portion sizes used in the food diary recordings. 

Food Municipality A Municipality C Municipality D  

(4‒6-year-olds) 

Mean / 

Municipality B 

Drinks (milk, water) 150 g not given (mean 

portion size used) 

150 g 150 g 

Breakfasts and snacks     

Porridge 150 g 2 dl (= 200 g) 150 g 167 g 

Yogurt 150 g 1 dl (= 100 g) 150 g 133 g 

Fool, quark, smoothie 150 g 1.5 dl (= 150 g) 150 g 150 g 

Fresh vegetable 50 g 20 g 70 g 47 g 

Fresh fruit 100 g 0.5‒1 piece 

(= 50‒100 g) ** 

70 g 85 g 

Bread 30 g 46 g 45 g 40 g 

Cheese 25 g 13 g 10 g 16 g 

Cold cuts 15 g 20 g 10 g 15 g 

Main meals     

Soup dish 150 g 2.5 dl (= 250 g) 250 g 217 g 

Casserole dish 150 g 200 g 200 g 183 g 

Main meal sauce 100 g 1.5 dl (= 150 g) 120 g 123 g 

Boiled potatoes 68 g * 120 g 120 g 103 g 

Smashed potatoes 68 g * 2 dl (= 190 g) 150 g 136 g 

Rice, pasta 68 g * 30 g 110 g 69 g 

Salad 30 g 35 g 55 g 6 40 g 

Warm vegetables as side dish not given (mean 

portion size used) 

20 g 30 g 25 g 

* Mean; 60‒75 g in the given information for boiled or smashed potatoes, rice, and pasta. 

** Not included in the calculation of the mean portion size. 
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If two or several alternative foods or dishes were given on the menu on the same meal, the portion size was 

equally divided among them. Similarly, if the exact amounts of separate components of for example a salad 

were not known, the whole portion size was divided among the components equally, unless there was a 

reason to assume an unequal share, for example based on another similar salad in the same municipality. 

For breads, the actual weight of the bread was used if the exact brand was known and if the weight did not 

remarkably differ from the calculational portion size. If there was a significant weight difference, the exact 

brand was not known, or a combination recipe containing several bread brands was used, the calculational 

portion size was used. 

 

4.3. Climate impact calculations and their relationship with the nutrition 

index 

4.3.1. Climate impact calculations 

The climate impacts of weekly menus were assessed by the life cycle assessment (LCA) (ISO:2006 (61)) based 

on the same meal data that was used to analyse the nutritional content of the menus. The LCA included all 

the GHGEs from cradle to serving of the meals: primary production, processing, transportations, and energy 

consumption of cooking, serving the food, and dish washing. Primarily Finnish data from Saarinen et al.  

(62,63), Silvenius et al. (64,65), and data obtained directly from companies, was used to model the impacts 

of primary production, processing, and cooking. The share of peels and other inedible parts were included in 

the processing models based on Finnish food measures (66).  

The transportation distances were defined based on Finnish statistics on goods transport by road (67), and 

the resulting impacts were derived from LIPASTO, that is calculation system for transport exhaust emissions 

and energy use in Finland (68). The transportation distances from the central kitchens to the daycare centres 

were not included in the calculations. The impacts of serving the food and dish washing were obtained from 

Reisbacka et al. (69). The modelling was done in SimaPro software (70) and different databases (ecoinvent, 

agri-footprint) were used to fill in data gaps and model the impacts of imported products. 

 

4.3.2. Examination of the relationship between the climate impact and the nutrition 

index 

For examining the relationship between the climate impact and the nutrition index created in this study 

(Figure 2 and Figure 3), an average of the weekly GHGEs as kg of carbon dioxide equivalent was calculated 

for each municipality. In addition, for Figure 3, adjustment with the planned energy supply was performed 

by dividing the average weekly GHGEs by the average energy supplies of the 5‒6 weeks menu list. This was 



 

28 
 

done in order to remove the effect deriving solely from the different portion sizes, as larger portions always 

result both in higher energy supply and bigger climate impacts. 

 

4.4. Ethical considerations 

Ethical approval for the FoodStep project has been applied for and received from the ethics committee of 

the Helsinki University Hospital. Only such changes in the daycare menus were implemented in the project 

that were evaluated as health promoting based on extensive scientific evidence. Also, written consent forms 

were collected from the families participating in the collection of individual data. All the data collected in the 

study are handled and stored appropriately: in accordance with the concerned legislation and other 

instructions, individual data as pseudonymised and used only for scientific purposes. In this thesis, the four 

municipalities participating in the project are discussed coded as municipalities A‒D. This is done for not to 

identify individual municipalities, and to avoid potential influence on the ongoing project.  
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5. Results 

5.1. Food-level assessment 

The results for lunches and for breakfasts and afternoon snacks are shown in Table 4 and Table 5, 

respectively. For lunches, the planned serving frequencies for many food groups, such as vegetables, fruit, 

and berries, bread, milk-based drinks, and fish dishes, were in accordance with the recommendations. 

However, the recommendations for legume use, vegetarian meals, and dishes with red meat were not 

fulfilled in any of the municipalities at baseline, but the FoodStep menu of every municipality was in 

accordance with these recommendations. In municipality A, the recommended frequency for processed 

meat products was exceeded both at baseline and after the FoodStep modifications. Furthermore, the 

recommendation for poultry use was not met every week in municipality C either in baseline or FoodStep 

menus, as there was one week for which no poultry lunch was planned. 

For breakfasts and afternoon snacks, the recommendations to serve either legumes or fish for example as 

spreads were not fulfilled in any municipality at baseline, and fish was not included in any of the FoodStep 

menus’ breakfasts and afternoon snacks either. Instead, legume spreads were added in the FoodStep menus 

in municipalities B, C, and D. Vegetables, fruits, and berries were planned to be served at every breakfast in 

all the municipalities, but for afternoon snacks the recommendation was not fully met in municipalities A and 

C at baseline and in municipality A still after the FoodStep modifications, even though the frequency got 

closer to the recommendation. The recommendations for cheese and processed meats were exceeded in 

almost all municipalities at baseline but improved in the FoodStep menu except for municipality B. 
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Table 4. Compliance of the lunches in municipalities’ A‒D menus with food-level frequency recommendations for early childhood education and care (10). 

  BASELINE FOODSTEP 

 Recommendation for ECEC Mun A Mun B Mun C Mun D Mun A Mun B Mun C Mun D 

Vegetables, fruit, and 
berries 

At every meal 
                

Legumes 
Weekly as a vegetarian dish 
and/or side dish                 

Bread At every meal 
                

Milk/milk-based drinks 
and buttermilk 

At every meal 
                

Cheese On bread at most once a week 
                

Processed meat and 
sausages 

Cold meat cuts at most once a 
week                 

Sausage or other processed meat 
products not every week                 

Red meat At most on 1‒2 meals / week 
                

Poultry On 1‒2 meals / week 
    

* 
      

 * 
  

Fish On 1‒2 meals / week 
                

Vegetarian food At least once / week 
                

Legend: Green - recommendation fulfilled; Amber - recommendation fulfilled with few exceptions; Red - several exceptions to the recommendation 

Abbreviations: ECEC = Early Childhood Education and Care, mun = municipality 

* Poultry was planned to be served on 1‒2 meals / week, except for one week without a poultry dish. 
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Table 5. Compliance of the breakfasts and afternoon snacks in municipalities’ A‒D menus with food-level frequency recommendations for early childhood 
education and care (10). 

  BASELINE FOODSTEP 

 Recommendations for ECEC Mun A Mun B Mun C Mun D Mun A Mun B Mun C Mun D 

Vegetables, fruit, and 
berries 

At every breakfast 
                

At every afternoon snack 
                

Legumes As spreads 
                

Baked goods 
Sweet baked goods at most once 
a week                 

Cheese 
At either breakfast or snack time 
once a week *                 

Processed meat and 
sausages 

At either breakfast or snack time 
once a week *                 

Fish As spreads or on sandwich 
                

 

Legend: Green - recommendation fulfilled; Amber - recommendation fulfilled with few exceptions; Red - several exceptions to the recommendation 

Abbreviations: ECEC = Early Childhood Education and Care, mun = municipality 

* Recommendation interpreted as ”at either breakfast or snack time at most once a week”. 
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When the lunches were examined in more detail based on their main ingredients, changes between baseline 

and FoodStep menus were seen especially in the proportions of vegetarian and red meat -containing lunches 

in all four municipalities (Figure 1): there was a clear decrease in the amount of red meat dishes and increase 

in the number of vegetarian meals. The proportion of poultry dishes increased in municipalities A, B, and C, 

whereas there were no major changes in the proportions of fish dishes were on the same level in both menus 

in all municipalities. 

 

Figure 1. Percentage of lunches on 5‒6 weeks menus based on their main ingredients at baseline menus (BL; 
lighter bars) and FoodStep menus (FS; darker bars) in municipalities A‒D.  
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5.2. Nutrient contents of the menus 

The main results for energy and nutrient calculations for the baseline and FoodStep menus are summarized 

in Table 6, Table 7, Table 8, and Table 9. The results are compared to the recommendations for ECEC food 

services (10), if available (energy, fat, saturated fat, protein, carbohydrates, and added sugars), or to the 

general recommendations for children (20). The planned energy supply fulfilled the recommendation on each 

week of the menu lists both in baseline and FoodStep menus of every municipality. The proportion of energy 

derived from fat was too low in municipalities B, C, and D at baseline and in FoodStep menus of all the 

municipalities. Also, the supplies of monounsaturated fatty acids were too low on several weeks. On the 

other hand, in municipality A, in which the energy percentage from fat was within the recommended range 

on most of the weeks of the baseline menu, the proportion of saturated fat was often above the 

recommended upper limit. The percentage of energy derived from protein was above the recommended 

target range in both baseline and FoodStep menus of all the municipalities, with exception of one week in 

the FoodStep menu in municipality B. In every municipality and both menu lists, carbohydrate supply was 

within the recommended range. Also, supply of saccharose did not exceed the recommended level for added 

sugars, and fibre supply in relation to energy supply was high compared to the recommendations. 

For micronutrients, the selected vitamins and minerals are reported in Table 8 and Table 9. Planned supplies 

of vitamins B12, C, and D, folate, calcium, iodine, and zinc clearly reached the recommended level of two 

thirds of the daily requirements in both menu lists in all the municipalities. Also, planned iron supply was 

sufficient, except for three weeks in baseline menu and two weeks in FoodStep menu of the municipality A. 

For salt, the recommendations were exceeded by approximately twofold in both menus in every municipality. 

Planned supply of all the vitamins and minerals not reported in the tables were clearly above two thirds of 

the daily requirements. There were small changes in some nutrient supplies between the baseline and 

FoodStep menus: the supplies of folate and iron increased a little but consistently throughout the 

municipalities, while the supplies of vitamin B12, calcium, iodine, and zinc slightly decreased in all the 

FoodStep menus. For vitamin D, the supplies remained approximately at the same level in both the menus, 

fulfilling the requirement clearly but not excessively. 
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Table 6. Planned weekly mean energy, macronutrient, and fibre supply in the baseline menu lists and mean and standard deviation (SD) for the whole lists. The values not 
fulfilling the recommendations are marked with orange colour. 

 Energy Fat SAFA MUFA PUFA n-3 fatty 
acids 

Protein Carbo-
hydrates 

Added sugar 
(saccharose) 

Fibre 

Recommendation * 800 kcal 3.3 MJ 30‒40 E% <10 E% 10‒20 E% 5‒10 E% >1 E% 10‒15 E% 45‒60 E% <10 E% 1.3‒2 g/MJ 

Municipality A            
Week 1 903 3.8 31 12 11 6 1.4 19 47 3 3.2 
Week 2 928 3.9 30 11 11 6 1.5 19 47 5 3.0 
Week 3 892 3.7 28 10 11 6 1.5 19 49 5 3.5 
Week 4 863 3.6 31 11 12 6 1.5 20 46 3 3.0 
Week 5 979 4.1 32 13 11 6 1.4 19 45 4 3.9 
Mean (SD) 913 (104) 3.8 (0.4) 30 (5) 11 (3) 11 (2) 6 (2) 1.5 (0.4) 19 (2) 47 (4) 4 (2) 3.3 (0.6) 
Municipality B            
Week 1 1082 4.5 25 9 9 5 1.4 16 54 7 3.7 
Week 2 1089 4.6 26 9 10 5 1.4 17 53 6 3.7 
Week 3 1062 4.4 26 9 10 5 1.4 17 52 5 3.8 
Week 4 1106 4.6 24 9 9 5 1.3 17 55 9 3.5 
Week 5 1114 4.7 27 9 10 5 1.5 17 52 6 4.0 
Mean (SD) 1091 (88) 4.6 (0.4) 26 (3) 9 (2) 9 (1) 5 (1) 1.4 (0.4) 17 (1) 53 (3) 6 (2) 3.8 (0.4) 
Municipality C            
Week 1 1042 4.4 25 8 9 6 1.5 18 53 4 3.6 
Week 2 1044 4.4 28 10 10 5 1.4 18 50 5 3.8 
Week 3 964 4.0 25 9 9 5 0.9 20 50 4 4.5 
Week 4 990 4.1 26 8 10 6 1.3 18 52 3 3.5 
Week 5 1049 4.4 24 8 9 5 1.1 18 54 5 3.9 
Week 6 990 4.1 27 10 10 5 1.1 19 50 5 3.5 
Mean (SD) 1013 (118) 4.2 (0.5) 26 (3) 9 (2) 9 (2) 5 (1) 1.2 (0.5) 19 (2) 52 (3) 4 (2) 3.8 (0.8) 
Municipality D            
Week 1 1067 4.5 22 6 9 5 1.6 16 58 6 3.7 
Week 2 1191 5.0 24 8 9 5 1.7 18 55 4 3.4 
Week 3 1133 4.7 25 9 10 5 1.3 17 54 5 3.6 
Week 4 1204 5.0 21 7 8 4 1.2 16 60 8 3.2 
Week 5 1173 4.9 24 8 9 5 1.5 17 56 6 3.2 
Week 6 1223 5.1 23 7 9 5 1.3 18 56 5 3.3 
Mean (SD) 1165 (124) 4.9 (0.5) 23 (4) 7 (2) 9 (1) 5 (1) 1.4 (0.5) 17 (2) 56 (4) 5 (3) 3.4 (0.5) 

Abbreviations: MUFA = monounsaturated fatty acids, PUFA = polyunsaturated fatty acids, SAFA = saturated fatty acids 

* Rationale and references for recommendations: 

Energy: recommendation for 2‒5-year-old children in full-time daycare (two thirds of the daily energy requirement) (10) 

Shares of fat, saturated fat, protein, carbohydrates, and added sugars (as E-%): recommended ranges for daycare meals at weekly level (10) 

Shares of monounsaturated fat, polyunsaturated fat, and n-3 fatty acids (as E-%): recommended ranges in general for children over 2 years (20) 

Fibre: two thirds of the daily intake recommendation for children over 2 years (20)  
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Table 7. Planned weekly mean energy, macronutrient, and fibre supply in the FoodStep menu lists and mean and standard deviation (SD) for the whole lists. The values not 
fulfilling the recommendations are marked with orange colour. 

 Energy Fat SAFA MUFA PUFA n-3 fatty 
acids 

Protein Carbo-
hydrates 

Added sugar 
(saccharose) 

Fibre 

Recommendation * 800 kcal 3.3 MJ 30‒40 E% <10 E% 10‒20 E% 5‒10 E% >1 E% 10‒15 E% 45‒60 E% <10 E% 1.3‒2 g/MJ 

Municipality A            
Week 1 833 3.5 27 9 10 6 1.6 18 50 4 4.1 
Week 2 885 3.7 29 9 11 6 1.7 18 49 5 3.7 
Week 3 868 3.6 27 10 10 5 1.5 18 51 5 3.8 
Week 4 829 3.5 27 10 10 5 1.5 18 51 4 3.7 
Week 5 877 3.7 31 12 11 6 1.6 17 47 5 4.4 
Mean (SD) 859 (104) 3.6 (0.4) 28 (4) 10 (3) 10 (2) 6 (1) 1.6 (0.5) 18 (2) 50 (3) 4 (2) 3.9 (0.5) 
Municipality B            
Week 1 1073 4.5 26 9 9 5 1.3 15 55 7 3.9 
Week 2 1081 4.5 26 9 10 5 1.4 16 53 6 3.9 
Week 3 1048 4.4 25 8 9 5 1.4 17 52 6 4.5 
Week 4 1064 4.5 26 8 9 6 1.3 17 54 8 3.5 
Week 5 1092 4.6 26 9 10 6 1.6 16 53 6 4.2 
Mean (SD) 1072 (71) 4.5 (0.3) 26 (3) 9 (1) 9 (2) 5 (1) 1.4 (0.3) 17 (2) 53 (3) 6 (3) 4.0 (0.6) 
Municipality C            
Week 1 1046 4.4 25 8 9 6 1.5 18 53 3 3.9 
Week 2 1011 4.2 25 8 9 5 1.3 19 52 4 4.3 
Week 3 981 4.1 24 8 8 5 1.1 20 52 5 4.4 
Week 4 994 4.2 26 8 10 6 1.4 18 52 4 3.7 
Week 5 1057 4.4 25 8 9 5 1.2 18 53 4 4.1 
Week 6 945 4.0 25 9 9 5 1.2 19 52 5 3.8 
Mean (SD) 1006 (109) 4.2 (0.5) 25 (3) 8 (2) 9 (2) 5 (1) 1.3 (0.5) 18 (2) 53 (3) 4 (2) 4.0 (0.8) 
Municipality D            
Week 1 1164 4.9 23 7 9 5 1.4 17 55 6 4.3 
Week 2 1176 4.9 26 7 11 6 1.9 16 55 6 3.4 
Week 3 1172 4.9 28 8 11 6 2.0 16 53 6 3.5 
Week 4 1204 5.0 24 6 10 6 1.5 17 55 6 3.4 
Week 5 1224 5.1 26 9 10 5 1.5 16 55 6 3.2 
Week 6 1163 4.9 25 7 10 6 1.5 17 55 6 3.4 
Mean (SD) 1184 (120) 5.0 (0.5) 25 (5) 7 (2) 10 (2) 6 (1) 1.6 (0.6) 17 (2) 55 (5) 6 (3) 3.5 (0.7) 

Abbreviations: MUFA = monounsaturated fatty acids, PUFA = polyunsaturated fatty acids, SAFA = saturated fatty acids 

* Rationale and references for recommendations: 

Energy: recommendation for 2‒5-year-old children in full-time daycare (two thirds of the daily energy requirement) (10) 

Shares of fat, saturated fat, protein, carbohydrates, and added sugars (as E-%): recommended ranges for daycare meals at weekly level (10) 

Shares of monounsaturated fat, polyunsaturated fat, and n-3 fatty acids (as E-%): recommended ranges in general for children over 2 years (20) 

Fibre: two thirds of the daily intake recommendation for children over 2 years (20)  
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Table 8. Planned weekly mean supply of relevant micronutrients and salt in the baseline menu lists and mean and standard deviation (SD) for the whole lists. The values not 
fulfilling the recommendations are marked with orange colour. 

 Vitamin B12 Vitamin C Vitamin D Folate Calcium Iodine Iron Zinc Salt 

Recommendation * 0.5 µg 20 mg 7 µg 53 µg 400 mg 60 µg 5 mg 4 mg 2‒2.6 g 

Municipality A          
Week 1 3.0 74 8.1 118 830 137 5.0 6.2 4.2 
Week 2 3.1 80 8.0 129 933 148 4.5 6.2 4.6 
Week 3 3.0 92 8.3 120 941 145 4.7 6.4 4.3 
Week 4 3.3 79 8.7 122 939 158 4.4 6.3 4.0 
Week 5 3.2 82 8.2 133 881 141 5.9 6.9 4.2 
Mean (SD) 3.1 (0.4) 81 (23) 8.2 (0.86) 125 (12) 905 (141) 146 (20) 4.9 (0.9) 6.4 (0.7) 4.3 (0.6) 
Municipality B          
Week 1 3.5 113 10.0 164 900 154 5.3 6.2 4.7 
Week 2 3.5 85 8.6 166 848 145 5.8 6.6 4.3 
Week 3 3.2 85 9.2 149 901 158 5.8 7.3 4.5 
Week 4 3.3 83 10.2 162 875 169 5.8 6.8 4.6 
Week 5 3.3 83 8.7 165 882 153 6.3 7.1 4.6 
Mean (SD) 3.3 (0.8) 90 (51) 9.3 (1.9) 161 (24) 881 (110) 155 (25) 5.8 (0.61) 6.8 (0.8) 4.5 (0.5) 
Municipality C          
Week 1 3.3 60 9.9 146 853 161 5.7 7.1 4.6 
Week 2 3.8 75 9.6 154 861 168 6.3 7.5 4.4 
Week 3 3.2 63 8.5 136 790 156 6.8 8.1 4.1 
Week 4 2.8 64 9.6 134 800 177 5.4 6.5 4.6 
Week 5 3.1 63 9.0 163 795 172 6.5 7.4 4.4 
Week 6 3.6 66 9.8 140 882 172 5.5 7.7 4.5 
Mean (SD) 3.3 (0.9) 65 (16) 9.4 (1.8) 146 (26) 830 (134) 167 (34) 6.0 (0.98) 7.4 (1.3) 4.4 (0.6) 
Municipality D          
Week 1 2.8 63 9.0 149 786 152 5.9 6.6 3.8 
Week 2 3.7 83 10.2 172 903 176 6.6 7.5 4.6 
Week 3 3.0 118 9.0 155 866 174 5.9 6.7 4.0 
Week 4 2.7 80 8.4 169 821 161 5.7 6.8 4.0 
Week 5 2.7 131 8.8 187 903 180 5.8 6.6 4.4 
Week 6 3.1 69 8.8 165 885 183 6.4 7.4 4.8 
Mean (SD) 3.0 (0.7) 90 (54) 9.0 (1.6) 166 (40) 861 (157) 171 (32) 6.1 (1.1) 6.9 (1.0) 4.3 (0.8) 

Abbreviations: MUFA = monounsaturated fatty acids, PUFA = polyunsaturated fatty acids, SAFA = saturated fatty acids 

* Two thirds of the daily intake recommendations for children of 2‒5 years (20).  
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Table 9. Planned weekly mean supply of relevant micronutrients and salt in the FoodStep menu lists and mean and standard deviation (SD) for the whole lists. The values not 
fulfilling the recommendations are marked with orange colour. 

 Vitamin B12 Vitamin C Vitamin D Folate Calcium Iodine Iron Zinc Salt 

Recommendation * 0.5 µg 20 mg 7 µg 53 µg 400 mg 60 µg 5 mg 4 mg 2‒2.6 g 

Municipality A          
Week 1 2.5 89 7.5 140 770 135 5.3 5.6 3.6 
Week 2 2.7 73 7.7 151 800 134 5.6 6.3 3.6 
Week 3 2.7 91 8.6 133 881 147 4.9 6.2 4.1 
Week 4 3.3 90 9.0 139 828 154 4.6 5.8 3.7 
Week 5 2.7 88 7.8 133 725 133 5.5 6.0 3.3 
Mean (SD) 2.8 (0.5) 86 (22) 8.1 (1.2) 139 (20) 801 (122) 140 (22) 5.2 (1.1) 6.0 (0.8) 3.7 (0.6) 
Municipality B          
Week 1 3.6 117 9.4 175 835 148 5.5 6.1 4.6 
Week 2 3.1 87 8.2 171 780 140 5.9 6.5 4.3 
Week 3 2.8 84 8.6 156 806 151 6.1 6.6 4.6 
Week 4 2.9 97 9.5 178 835 168 6.0 6.2 4.5 
Week 5 2.9 88 8.2 176 792 141 6.2 6.9 4.4 
Mean (SD) 3.1 (1.1) 94 (50) 8.8 (1.8) 171 (32) 810 (112) 149 (23) 5.9 (0.9) 6.5 (0.8) 4.5 (0.5) 
Municipality C          
Week 1 3.1 63 9.7 157 853 156 6.6 7.3 4.4 
Week 2 3.4 74 9.3 158 805 159 6.7 7.4 4.2 
Week 3 2.8 66 9.2 140 771 156 6.5 7.1 4.2 
Week 4 4.2 74 10.5 152 845 170 6.1 7.1 4.5 
Week 5 2.9 76 9.0 176 817 168 6.7 6.9 4.3 
Week 6 3.2 67 9.4 145 849 165 5.4 6.6 4.5 
Mean (SD) 3.2 (1.5) 70 (14) 9.5 (2.4) 155 (23) 823 (115) 162 (30) 6.3 (1.2) 7.1 (0.8) 4.3 (0.5) 
Municipality D          
Week 1 2.6 54 9.2 172 876 171 7.8 7.5 4.2 
Week 2 3.3 94 9.5 183 816 165 6.6 7.0 4.3 
Week 3 2.9 87 9.4 168 809 173 6.2 6.8 4.3 
Week 4 2.6 68 8.5 170 802 159 6.3 6.6 4.4 
Week 5 2.4 149 8.0 205 789 172 6.2 6.4 4.5 
Week 6 2.9 78 8.5 166 821 182 5.8 6.4 4.6 
Mean (SD) 2.8 (0.7) 88 (60) 8.8 (1.6) 177 (31) 819 (129) 170 (38) 6.5 (1.2) 6.8 (0.8) 4.4 (0.7) 

Abbreviations: MUFA = monounsaturated fatty acids, PUFA = polyunsaturated fatty acids, SAFA = saturated fatty acids 

* Two thirds of the daily intake recommendations for children of 2‒5 years (20).  
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5.3. The relationship of the climate impacts and nutrition index 

The total climate impacts of the planned menus at weekly level as well as the percentual change in the mean 

values between the baseline and FoodStep menus are shown in Table 10. Compared to the baseline menus, 

the climate impacts of the modified FoodStep menus decreased by 27%, 17%, and 22% in municipalities A, 

B, and C, respectively, whereas in municipality D there was only a marginal reduction. In addition, the energy-

adjusted mean values for the whole menus are presented in Table 10 for each municipality. With energy-

adjustment, the climate impacts between the menus decreased in all the municipalities as well. 

The examination of the relationship of the climate effects of an average week of the baseline and FoodStep 

menus and the nutrition index scores are shown in Figure 2 and Figure 3 without and with energy-adjustment, 

respectively. The FoodStep menus resulted in higher nutrition index scores in all the municipalities. At 

baseline, municipality D resulted in the highest nutrition index score and the lowest climate impact both 

without and with energy-adjustment. In the FoodStep menu, municipality D again had the best nutrition 

index score but the highest climate impact without energy-adjustment. Energy-adjustment of the climate 

impacts changed the order of the municipalities in respect to each other in both menus and lowered 

municipality D to the same level with the other three municipalities. 

 

Table 10. Weekly total climate impacts (as kg CO2 equivalents) of the planned meals in the baseline (BL) and 
FoodStep (FS) menus of municipalities A‒D, the percentual change between the menus, and the mean weekly 
energy-adjusted climate impact values. 

kg CO2 equivalent Municipality A Municipality B Municipality C Municipality D 

 BL FS BL FS BL FS BL FS 

Week 1 7.25 5.12 6.62 5.46 6.17 6.33 6.33 6.28 

Week 2 5.59 5.37 7.04 7.00 7.17 4.31 8.54 7.48 

Week 3 7.18 4.76 9.02 6.19 7.90 5.56 5.45 6.56 

Week 4 7.39 4.39 7.90 6.11 5.30 5.30 6.79 7.58 

Week 5 7.88 6.15 7.51 6.97 7.35 5.60 7.29 7.98 

Week 6 N/A N/A N/A N/A 9.18 6.29 6.68 5.01 

MEAN (SD) 7.06 
(0.9) 

5.16 
(0.7) 

7.62 
(0.9) 

6.35 
(0.6) 

7.18 
(1.4) 

5.57 
(0.7) 

6.85 
(1.0) 

6.81 
(1.1) 

Change in the mean 
climate impact (without 
energy adjustment) 
between BL and FS menus 

-27% -17% -22% -0.5% 

Mean weekly kg CO2 
equivalent / mean weekly 
energy supply (MJ) 

1.85 1.43 1.67 1.42 1.69 1.32 1.40 1.38 

BL = baseline, FS = FoodStep, N/A = not applicable 
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Figure 2. Relationship of the climate impacts of an average week and the nutrition index scores for 
municipalities A‒D in the baseline (squares) and FoodStep (triangles) menus. 

 

 

 

Figure 3. Relationship of the climate impacts of an average week adjusted with mean energy supplies and 
the nutrition index scores for municipalities A‒D in the baseline (squares) and FoodStep (triangles) menus.  
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6. Discussion 

6.1. Main findings 

6.1.1. Food-level assessment 

The compliance of the planned baseline menus with the food-level frequency recommendations for ECEC 

(10) was surprisingly low in all the four Finnish municipalities participating in the FoodStep study. Even though 

the FoodStep modifications in the menus were not very extensive but for the most parts the lists remained 

the same, the compliance with the recommendations clearly improved in the FoodStep menus of all the 

municipalities. The observed improvements could, however, be expected, as the FoodStep menu changes 

were targeted to the foods or food groups for which there were most discrepancies with the 

recommendations: vegetables, legumes, and red meat. 

As could be expected based on the aims of FoodStep project, an increase in the proportion of vegetarian 

lunches and decrease of red meat -containing lunch dishes was seen in every municipality between the 

baseline and FoodStep menus. The proportions of lunches with fish remained quite stable, probably because 

the frequencies of fish lunches were at the recommended level already in the baseline menus of all the 

municipalities and the FoodStep modifications were focused on replacing less sustainable fish species with 

more sustainable ones rather than changing the quantity of served fish meals. The increased proportion of 

poultry lunches in municipalities A‒C was most likely a compensation for the reduced numbers of red meat 

lunches, whereas the slight decrease of poultry lunches in municipality D seemed to be replaced by 

vegetarian meals. 

 

6.1.2. Energy, energy-yielding nutrients, and fibre 

Even though the planned mean energy supply was sufficient in both menus and every municipality, there 

was some variation between the municipalities: municipality A was closest to the recommendation and 

municipality D exceeded the requirement at maximum by 200 kcal per week. To the authors knowledge, 

there is no previous study results reporting the planned energy supplies of daycare meals. It should be 

considered whether this much of excess in the energy supply is needed or if it leads to either excessive energy 

intake of the children or to high amounts of food waste. The lowest energy supply in the municipality A was, 

at least partly, most likely to be caused by the smaller portion sizes for lunch meals in comparison to the 

other three municipalities. 

It is noteworthy, that the recommended ranges for the meals served for the children in ECEC at weekly level 

(10) are more narrow than the recommended general intake ranges (20) for protein (10‒15 E% vs. 10‒20 E%) 
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and fat (30‒40 E% vs. 25‒40 E%). The finding of high protein supplies is in line with the previous research on 

actual protein intakes: Korkalo et al. (12) found that the protein intakes of 3‒6-year-old children in daycare 

exceeded the recommendation for ECEC meals, even though the total daily intakes were within the 

recommended general intake range. In the study by Lehtisalo et al. (11), the 3-year-old children attending 

daycare outside home had higher proportions of protein from the total energy than children cared for at 

home. According to Korkalo et al. (12), the main protein sources in the daycare meals were milk, cereal 

products, and red meat dishes and it is likely that they are among the most important protein sources also in 

the menus of this study. The small decrease in the protein supply in all municipalities between the baseline 

and FoodStep menus may be due to the reductions in dairy products and red meat dishes, even though red 

meat was mostly replaced with plant-based protein sources. 

Too high protein intake as child may be linked to harmful health effects and is related for example to 

overweight. According to a systematic review and meta-analysis by Arnesen et al. (71), probable evidence on 

a causal association between higher total protein intake in childhood and higher body mass index (BMI) was 

found. Furthermore, this association was observed specifically between animal protein and BMI, too. Thus, 

it would be important to keep the protein proportions in the daycare menus within the recommended range. 

The FoodStep menu modifications did not aim to influence the protein supply as such, but the protein sources 

were affected through decreased supplies of red meat and dairy and increased legume supply. Within the 

scope of this study, it was not possible to examine the shares of animal- and plant-based protein sources in 

the menus, but it is likely that there was a change in this distribution. Thus, even though additional menu 

changes would be needed to reduce the total protein proportions further, it is possible that there was an 

improvement in the protein type in the FoodStep menus.  

The low percentage of energy deriving from fat was reflected in the rather low supplies of mono- and 

polyunsaturated fatty acids and, on the other hand, in saturated fat supplies that mostly remained within the 

recommendations. In municipality A, where the planned fat supply reached the recommended range on 

some weeks, also the recommendation for saturated fat was exceeded more often. These results are slightly 

different compared to the intake data by Korkalo et al. (12), which showed total fat intake from daycare 

meals being just above the lower limit of recommended range but saturated fatty acids above the 

recommendations. Changes related to fat quantity or quality were not in the focus of the FoodStep menu 

modifications, even though some changes especially in the saturated fat supply could derive from the 

replacement of meat with plant-based products and reductions in cheese and processed meats. 

The planned carbohydrate supply was within the recommended range in all the municipalities and both 

menus, similarly to the intakes from daycare meals in a previous study (12). The findings for low added sugar 

or saccharose and high fibre, too, are in line with earlier results (11,12). Cereal products were identified as 
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the main fibre sources in the daycare meals by Korkalo et al. (12), and they are likely to be the main 

contributors in the high fibre supplies in this study as well. In all the municipalities, porridge is served as 

breakfast on most of the days, and crispbread or other bread, typically high-fibre bread, is served at every 

meal. The small increase in fibre supplies between the menus may be caused by the addition of vegetables 

and legumes in the FoodStep menus. 

 

6.1.3. Micronutrients and salt 

In general, micronutrient supplies in the menus were high. The finding of low iron supplies in municipality A 

on some weeks can, at least partly, result from the smaller total energy supply in the municipality A. However, 

the planned iron supply increased a little in every municipality between the baseline and FoodStep menus. 

Even though meat is a good source of iron, quantitatively most of the iron in the diet of Finnish adults (72) 

as well as in the diet of 3‒6-year-old children (12) is obtained from cereal products, for which there were no 

remarkable changes between the menus. As legumes are high in iron (73), the addition of legumes in the 

FoodStep menus is likely to be the main reason for the increased iron supplies. Addition of vegetables in the 

FoodStep menus probably explain the increase in the planned supplies of folate in all municipalities and 

vitamin C in municipalities A‒C, as they are an important source for both these vitamins in general and in the 

daycare meals (12). 

There was a small but consistent decrease in the planned supplies of vitamin B12, calcium, iodine, and zinc 

between the baseline and FoodStep menus in all the municipalities. Based on the results of a previous study 

(12), milk is the most important, or at least among the main sources of all these micronutrients in the meals 

served in daycares, and additionally red meat is a relevant source for vitamin B12 and zinc. Thus, the effect 

of decreased amounts of red meat and milk products in the FoodStep menus are most probably reflected in 

the supplies of these nutrients. However, despite the decrease, the supplies remained high: for example, 

calcium supply in the FoodStep menus was approximately twofold compared to the recommendation, and 

vitamin B12 supply was even sixfold. 

The salt supplies exceeding the recommendations were in line with the findings of Korkalo et al. (12), who 

reported excessive salt intakes both from the daycare meals and in the whole diet in children of 3‒6 years of 

age. According to their study, the main sources of salt in daycare meals were cereal products, especially 

porridge but also bread, and meats and meat dishes. These are most likely the main salt sources also in the 

menus of this study. The FoodStep menu modifications did not affect serving frequencies, recipes, or used 

brands of porridges and breads, and even though the number of red meat dishes was decreased, the salt use 

in main vegetarian meals may not differ greatly from that of meat dishes. Also, the plant-based meat 

substitutes and ready-made foods are often high in their salt content. As salt use was not focused in the 
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FoodStep menu modifications, no major changes between the two menus were expected. The decrease in 

the planned salt supply between the menus in municipality A was possibly caused by bigger changes in the 

serving frequencies of some relevant foods: there was a marked decrease in the planned serving frequency 

of cheese and cold cuts between baseline and FoodStep menus, and there was a biggest reduction in the 

proportion of red meat dishes compared to the other municipalities. In addition to the fact that high salt 

intake exposes the children to high blood pressure, the daycare meals are relevant in influencing the salt 

preferences of the children, potentially having a long term effect on their salt consumption (10). 

 

6.1.4. Climate impacts and their relationship with the nutrition index 

Even though the menu modifications were not drastic, they resulted in notable decreases in the climate 

impacts compared with the baseline menus: the mean weekly GHGEs decreased by 17‒27% in municipalities 

A, B, and C. In municipality D, however, the GHGEs of an average week remained approximately the same 

between the menus. Thus, although the baseline menu of the municipality D had the lowest mean climate 

impact compared with the other municipalities, the FoodStep menu resulted in the highest GHGEs on an 

average week. While it may be more difficult to improve from a better starting point, a larger decrease in the 

climate impacts would have been expected also for municipality D due to the remarkable increase in the 

proportion of vegetarian lunches, resulting in the highest proportion of all the menus. As it was not possible 

to go deeper in the main contributors of the climate impacts within the scope of this study, it was not possible 

to identify the foods mostly accounting for the GHGEs. Examination of the GHGEs in relation to the planned 

energy supplies led to expected changes in the order of the municipalities, as it is logical that producing more 

energy – often meaning more food – may produce higher GHGEs. When the energy supplies were 

acknowledged, the climate impacts of the FoodStep menus were at similar level in all the four municipalities.  

It should be noted that there was large variation in the climate impacts between different weeks within the 

same municipalities: as an extreme example, the carbon dioxide equivalent values ranged from 5.30 kg to 

9.18 kg in the baseline menu of municipality C. This is interesting, as the main structure of the daycare meals 

at food group level remains very similar between the days and weeks, and for example the number of meals 

containing red meat is relatively stable across the weeks. Thus, the variation between the weeks indicates 

that the more detailed choices between individual food items largely affect the climate impacts. This is in line 

for example with the findings of the study by Saarinen et al. (35), in which the climate impact of the side 

salads varied greatly based on their ingredients. Again, further evaluation of the menu components in charge 

for the largest GHGEs would be important to better understand the recommendable food choices. 

In general, the FoodStep menu modifications made the daycare meals both more climate-friendly and 

healthier, based on the nutrition index scores. Even though the used nutrition index is quite a rough measure 
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of the characteristics of the menus, these results suggest that better compliance with the food-level 

recommendations may result in decreased climate impacts when the energy quantity of the served food 

remains the same. The planned FoodStep menu of municipality D resulted in a good combination from both 

the nutritional and climate viewpoints, when the energy supply was acknowledged. Thus, the FoodStep menu 

of municipality D could provide a good example for the menu planning in other municipalities, even though 

cutting down some of the excess energy supply should be considered first.  

 

6.2. Strengths and limitations of the study 

In this study, nutrient supplies and the climate impacts were calculated for the menus planned for municipal 

ECEC in four Finnish municipalities using calculational portion sizes for children. To the authors knowledge, 

this kind of studies, investigating the nutritional aspects of the planned menus and, furthermore, combining 

them with the climate impacts, have not been performed before in the daycare setting. Thus, this study 

provides novel information. Another strength of the study was the detailed information available from the 

municipal food services regarding the menus, recipes, and exact food products used, and this information 

was used as the basis of the calculations as precisely as possible. As an example, this means that all the 

available recipes were created in the AromiDiet software for each municipality individually, so that the 

nutrient contents, including for example the salt contents, are in accordance with the specific recipes. In 

addition, several recipes for ready-made products were created in the software with the main focus in the 

correct amounts of energy, energy-yielding nutrients, and salt. Furthermore, the same information extracted 

from the documents received from the municipal food services was used both for nutrient calculations and 

climate impact calculations. Thus, the calculations are, whenever feasible, based on the same interpretations 

regarding for instance the portion sizes and other topics, for which estimations or subjective decisions were 

needed.  

There are also limitations in this study. As the menus and recipes were used as the raw data, the purpose of 

this study was to examine the planned meals only. The planned meals may not always be the same than the 

served meals, and, even more importantly, they do not represent the actual food consumption of the 

children. In a study performed in daycare centres in the US (74), the planned, served, and consumed lunches 

were observed to significantly differ from each other. The reasons for the differences between the planned 

and served meals may be practical, arising for example on the availability of the products or individual 

practices of the kitchen personnel. In addition, there are differences in the food distribution practices in the 

municipalities and daycares, which may affect the meal components served for each group of children. The 

actual food consumption of the children depends on their individual needs and choices and may vary a lot 

between the children. As only the food that gets eaten has the potential to affect nutrition and health, it is 
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important to investigate the real food consumption. This is linked also to food waste: as all the planned food 

will not be eaten, food waste accounts for some share of the climate impacts presented in this study. 

However, the proportion of food waste in relation to the consumed food cannot be known based on this 

data. As part of the FoodStep project, both the actual food consumption of the children and the food waste, 

for example serving waste and plate leftovers, will be studied in more detail, which will give significant 

information on the acceptability of the modified menus among the children. 

Even though extensive information from the municipal food services was received and used in the 

calculations, all the details were not available. For instance, there was no information on the calculational 

portion sizes for children from one of the municipalities and the exact proportions of the different ingredients 

were not always reported for some side salads. In addition, the database always has its limitations: even 

though the Fineli food composition database used in the study is comprehensive, it did not contain every 

single product used in the recipes or menus. Thus, some subjective decisions and compromises needed to be 

done in the recording of the hypothetical food diaries, potentially influencing the nutrient calculations. 

However, the nutrient calculations are always, even in the best case, approximates, and in this case the error 

caused by these uncertainties is likely to be relatively small. The nutrition index used in this study was not 

validated, and subjective decisions were made in defining the criteria for the index points based on the food-

level frequency recommendations. Thus, the index is probably a rough indicator of the nutritional quality of 

the menus. 

The environmental sustainability of the daycare meals was measured as carbon dioxide equivalents, an 

indicator of the climate impacts. It needs to be acknowledged, that GHGE assessment is only one indicator 

for the environmental sustainability and not able to represent its whole complexity, even though some 

studies suggest GHGEs to be a relatively good proxy for total environmental impact (2,29,33). The impacts of 

the menus on water scarcity or animal welfare, as examples, cannot be interpreted from the results of this 

study.  

Within the scope of this study, it was not possible to find out the main contributors for the nutrient supplies 

or GHGEs at the level of food items, food groups, or meals. This information would be important in defining 

for example the individual food items having significant climate impacts or biggest contributors in the high 

salt supplies, which, in turn, would help in developing the menus further to be more healthy and 

environmentally sustainable. Also, the representativeness of the study should be considered. Four Finnish 

municipalities were included in the study: the city of Lahti and three smaller municipalities from Southern 

Ostrobothnia. Thus, the data may not represent the situation in the whole country. However, the results 

between these four municipalities were very similar in all respects, indicating there are not necessarily 
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striking differences between municipalities. Despite that, a wider variety of municipalities from different 

areas of Finland should be studied to extend the conclusions to the whole country. 

 

6.3. Practical implications for implementing sustainable healthy daycare 

menus in Finland  

The results of this study give information on the improvement needs in the menu planning for Finnish ECEC 

and some guidance on the direction of the needed changes. First of all, a need to put more focus on the ECEC 

meal planning was observed, as the conventional (baseline) menus planned for the daycare centres on four 

Finnish municipalities were not in accordance with the meal recommendations for ECEC (10). The 

recommendations for ECEC state that it is especially important to ensure that the proportions of energy-

yielding nutrients and saturated fat, as well as contents of sugar and salt fulfil the recommendations at 

weekly level. There was room for improvement both in food-level serving frequencies of several food groups 

and in nutrient-level, especially regarding the proportions of energy from fat and protein and the supply of 

salt. 

The moderate menu and recipe modifications towards more plant-based diet seemed to be steps to the right 

direction. The FoodStep menu modifications were in accordance to the instructions in the guide for 

procurement of sustainable food services (31): in addition to increased number of vegetarian and fish dishes, 

so called hybrid recipes containing several protein sources were added in the menus to replace red meat. In 

addition, the modifications targeted the food groups for which changes would be needed to shift the diet of 

the Finnish children closer to the EAT-Lancet reference diet according to the study by Bäck et al. (13). In the 

modified FoodStep menus, both the compliance with the food-level serving frequency recommendations 

improved and the climate impact of the menus markedly decreased in three of the four municipalities. On 

the nutrient-level, the same issues with the too low fat and too high protein proportions and excessive salt 

supplies remained, but the situation did not deteriorate for any nutrient. Thus, this kind of modest 

modifications can improve both the environmental sustainability and food-level quality of the daycare meals 

without negative effects on the nutrient supplies. 

There would be room in the daycare menus for additional changes to the same direction to further improve 

both their healthiness and environmental sustainability. Despite the small decreases observed in the planned 

supplies of energy, vitamin B12, calcium, iodine, and zinc in the FoodStep menus, resulting most likely from 

the reduced proportions of red meat and dairy products, the supplies of these nutrients remained well above 

the recommendations. Based on these results, it would be safe to decrease the amounts of red meat and 

milk products even more. This conclusion is supported by previous studies in both adults and children, 
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showing only beneficial effects on health when 30% of the meat and dairy products in the diets were replaced 

with plant-based alternatives (45,55). Also, several optimization studies have indicated that even 30‒50% 

GHGE reductions can be achieved without compromising the nutritional adequacy of the diet in adults 

(5,46,47,56,57). 

Even though a certain amount of excess supply will always be needed in the planned menus to allow some 

flexibility and freedom of choice for the children according to their own preferences and daily needs, it would 

be better not to have too much excess. From the environmental point of view, it would be optimal that only 

the necessary amount of food containing only the required quantities of nutrients was produced – everything 

beyond that can be considered as unnecessary burden for the planet. From this perspective, it would make 

sense to target in only a reasonable amount of excess of energy and all the nutrients in the planned daycare 

menus. Achieving this in practice may not be simple, but the principle gives additional support for further 

reductions in meat and dairy products and the consequent decreases in the above-mentioned nutrient 

supplies. 

The nutrient calculations revealed subjects for further improvements, that were not targeted in the FoodStep 

modifications as such. Too low proportion of energy was derived from fat and too high from protein even in 

the FoodStep menus, when compared to the recommendations for ECEC (10). Further reductions especially 

in dairy products could lead to the needed decrease in the protein supply, milk being the top protein source 

in the daycare meals (12). It is also worth considering, whether the current recommendations for ECEC food 

services (10) guide towards excessive protein supply and intake, even though the recommended upper limit 

has been set lower than in the general intake recommendations (20). The recommendations for ECEC give 

suggestions on the serving frequencies of foods, proposing for example that milk or milk-based drinks should 

be served at every lunch and at afternoon snacks. Even though milk has been identified as an important 

source of energy and several micronutrients including vitamin D, folate, potassium, calcium, magnesium, and 

zinc in the diets of Finnish children (22), it does not seem likely that some level of further reductions would 

yet lead to inadequacies of these nutrients. 

It may be more challenging to find ways to increase the quantity of fat in the daycare meals, especially as the 

addition should be in unsaturated fatty acids with as little increase as possible in the saturated fat. In the 

previous study (12), margarines and fat spreads were identified as the main source for both saturated and 

unsaturated fat in the daycare meals. In the planned menus of this study, bread or crispbread with margarine 

and fat spread was included at every meal, thus offering little room for increase – which might, in addition, 

lead to undesired increase in the saturated fat supplies. Also, oil-based salad dressings were served in every 

municipality and included in the calculations for lunch side salads. Instead, nuts, almonds, and seeds are a 

good source of unsaturated fat, and their use is proposed in the meal recommendations for ECEC (10). They 
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were, however, used very little if at all in the planned menus of this study, and could thus be an effective way 

to increase the amount of total and unsaturated fat in the daycare meals. In addition to protein and fat, high 

salt supply was a prominent feature in the daycare menus that should not be ignored. The possibilities to 

decrease salt use in porridges and main meals should be considered, and extra attention should be paid in 

choosing low-salt products whenever possible. 

As children are a nutritionally vulnerable group, special consideration is needed to ensure the dietary 

adequacy of the daycare meals. It seems likely that flexitarian diets, from which meat or any other food group 

is not totally excluded, are the nutritionally safest options especially for children, as suggested by Moreno et 

al. (50). In the EAT-Lancet reference diet with national adaptation to the Danish food environment, the 

nutrients with potentially too low intakes especially in children were iodine, calcium, zinc, iron, and vitamin 

D (54). These nutrients would require careful consideration, if menus of Finnish ECEC were modified to 

resemble the EAT-Lancet reference diet more, even though there were no indication on concerns with the 

level of modifications done for this study. Also, if more drastic modifications towards more plant-based diets 

were done, additional attention should be given to the bioavailability of some nutrients. Particularly, iron 

and zinc are less bioavailable in the vegetarian foods – for example, iron is in its non-heme form – and many 

components of the vegetarian foods such as phytic acid found in whole grains, legumes, and nuts, inhibit 

their absorption (75). 

Finally, the importance of the acceptability of the planned and served meals among the children should not 

be forgotten. A well planned, environmentally sustainable, and healthy menu plan is worth little, if the 

children refuse to consume most of the foods – a scenario leading to unbalanced diets not promoting health 

and to a lot of food waste creating needless climate impacts. Thus, it is essential that the acceptability of the 

planned FoodStep menus will be confirmed in the food consumption study as a part of the FoodStep project. 

In addition, a stepwise strategy in implementing the changes is most likely the best option. Some time is most 

probably required for the changes to become acceptable for the children, as familiarity of the foods increases 

the quantities the children eat (10) and repeated exposure increases the liking and intake of foods (59). Later, 

it may be possible to take additional steps and implement even bigger changes, aiming towards the optimal 

menus with healthy, acceptable, and environmentally sustainable meals. Even though this may not be an 

easy task, encouraging results from the intervention in Swedish schools (57) indicate it is possible.  
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7. Conclusions 

Based on the results of this study, conventional menus planned for Finnish daycare centres did not fully 

comply with the food recommendations for ECEC either at food- or nutrient-level. This indicates there is a 

need to put more focus on the menu planning. The study also showed that moderate modifications of the 

planned menus towards more plant-based diet improved their compliance with the food-level 

recommendations while maintaining adequate nutrient supplies. In addition, the modifications decreased 

the climate impact of the menus. However, the proportions of fat and protein and the supply of salt were 

not in accordance with the recommendations either in the conventional or modified menus.  

Results of this study indicate that the evaluated menu modifications would be steps to a correct direction – 

towards healthier and more sustainable daycare meals. In practice, the main changes in the menus were 

increased amounts of vegetables, fruits, and berries, legumes, and sustainable fish species and decreased 

proportions of red meat and dairy products. According to the results, even bigger number of these menu 

changes could be done without endangering sufficient supply of any nutrient. Some additional menu 

modifications would be needed to increase the supply of fat and decrease the protein and salt supplies. 

Further processing of the study data at food item and food group level would give more detailed and 

important information on the most effective modifications in practice regarding both the nutrient supply 

changes and further reduction of the climate impact. 

The daycare meals bear great potential in mediating dietary changes that promote human health and 

environmental sustainability: mass catering in daycare centres reaches the majority of Finnish children, thus 

affecting the diets of a large amount of people in the short term and as the eating behaviours adopted in 

childhood track to adulthood, the effects could be long-lasting. However, before nation-wide implementation 

of major changes in the daycare centres towards more plant-based diet is done, the acceptability of the 

changes and adequate nutrient intakes in children need to be confirmed.  
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