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Abstract: Questions have arisen about the sustainability of the industrialised food system. 
Alternatives like urban agriculture have emerged to reduce the negative social, environmental and 
health impacts of industrial agriculture. Such new food supply chains can change the way that 
people acquire and process food. This study looks at high-tech indoor gardening practices in 
nursing homes for elderly people, studying four nursing homes in the Dutch city of Velp. We used 
both qualitative and quantitative approaches to collect data, using site visits, a survey amongst 
employees, and semi-structured interviewees with residents and decision makers. Inspired by social 
practice theory, we aimed to understand the transformation of existing practices, investigating how 
the gardens affect cooking and eating practices, and how their constitutive elements of meaning, 
material and competences enable these transformations. Our work shows that the indoor gardens 
resulted in an integration of gardening and the resulting harvest into cooking practices, which in 
turn transformed residents’ eating practices. Appreciation of the taste of fresh vegetables and 
appearance of the meal decorated by fresh vegetables, as well as observing the growth of plants and 
their use, holds value for the elderly residents. Employees welcome the possibility to serve healthier 
meals. The integration of indoor gardens in existing cooking practices is more successful when 
employees have gardening and/or cooking competences, when they enjoy cooking and when they 
do not already cook with fresh ingredients. The gardens are more easily integrated when they are 
easily accessible. The materiality of the gardens does not require fully equipped kitchens. 

Keywords: urban agriculture; cooking practices; nursing homes; social practice theory; high-tech 
indoor gardens 

 

1. Introduction 

The number of Dutch people over eighty years old is expected to grow from 0.8 million now to 
1.2 million in 2030 [1]. More than fifteen percent of elderly people of 75 years or older live in a 
residential institution for long-term care [2]. In addition to the current challenges of nursing homes 
to provide their residents with proper care, the Dutch government expects an increase in the needs 
of these vulnerable elderly [3]. To optimize current care and prepare the nursing care sector for the 
future and its challenges, the Dutch Ministry of Health, Welfare and Sport has set a number of 
objectives, one of which is to improve the living and wellbeing of elderly people living in nursing 
homes [4]. 

An important part of wellbeing is good food and healthy eating. A healthy diet makes a 
noticeable difference in the quality of life [5]. Different studies have shown that malnutrition is a 
common problem among elderly people living in nursing homes [6]. Insufficient vegetable intake 
increases the risk of malnutrition [7,8]. The specific characteristics of the elderly need to be taken into 
account to stimulate vegetable intake and help prevent malnutrition [8]. Often, elderly people do not 
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eat enough vegetables because of a lack of appetite and difficulties with chewing and swallowing [5]. 
This requires personalised vegetable servings that are, for example, cut and peeled. Freshness is also 
an important factor for increasing the intake of vegetables: fresh vegetables offer added value because 
of their taste [8]. 

A recent niche development entering nursing homes is the high-tech indoor garden [9]. High-
tech indoor gardens are a specific, smaller-scale, form of high-tech urban agriculture, in itself a 
relatively new phenomenon. High-tech urban agriculture uses advanced technologies, such as LED 
lighting and hydroponic cultivation methods, which allow the production of fresh vegetables and 
herbs inside the built-up environment. Due to the completely controlled environment of the growing 
systems neither sunlight nor soil is needed. The advantages of high-tech urban agriculture lie in the 
efficiency of food production, but also in its continuity (which also contributes to its efficiency): where 
conventional urban farming or gardening initiatives fall silent during autumn and winter months, 
high-tech urban agriculture practices continue throughout the year. Furthermore, hydroponic 
cultivation can reduce the use of pesticides by a hundred percent, due to the clean cultivation 
methods (no soil and manure) and the fact that the growth of plants often takes place within a closed 
environment to which insects have no access [10,11]. 

Besides these advantages in terms of efficiency, continuity and limited pesticide-use, high-tech 
indoor gardens can also function as a form of ′indoor greening’ in nursing homes. Indoor greening 
contributes to the perceived environmental ambiance of a room [12–14] as natural elements in the 
built healthcare environment reduce feelings of stress [15]. Indoor plants can also improve climate 
[16] and air quality [17]: they balance the humidity of the air, clean the air and create a comfortable 
environment in nursing home settings by removing harmful substances, such as from urine losses 
and chemical detergents [18,19]. Furthermore, indoor gardens can enhance the lighting of a location 
and improve the aesthetics of the indoor space [20]. Different studies therefore confirm that 
(vegetable) gardens in health care settings can improve health, wellbeing and life-satisfaction [21–
24]. 

Finally, by growing vegetables inside nursing homes, high-tech indoor gardens lead to the 
availability of fresh vegetables, representing an extremely short production-to-consumption path. 
Without having to undergo any packaging or distribution processes, vegetables can be consumed as 
soon as they are harvested. These gardens thus enable the use of fresh and local vegetables, and in 
contrast to outdoor gardens, high-tech indoor gardens can offer advantages such as the all-year-
round production of leafy greens [20,25]. Local vegetables, grown close to- or as in this case: inside-
the nursing home, may also help improve the food intake among elderly in care institutions by 
contributing to the experience of the meal [8]. For all these reasons we may expect high-tech indoor 
gardens to influence diets of elderly living in nursing homes. However, to the best of our knowledge 
this has not yet been studied. The aim of this paper, therefore, is to explore to what extent high-tech 
indoor gardens may influence cooking and eating practices in nursing homes, and what is needed to 
enable such changes. 

The rest of this paper is organized as follows: The next section explains our theoretical starting 
point, inspired by practice theory, elaborates on the cases studied and explains the methods for data 
collection. Thereafter, we analyse how the practices of cooking and eating are influenced by the high-
tech indoor gardens, showing differences between the four nursing homes studied and their 
characteristics. In the discussion, we elaborate on meaning, material and competence, the constitutive 
elements of practices, and investigate how these enable the integration of the gardens in cooking 
practices. We end our paper with some conclusions.  

2. Materials and Methods 

2.1. Social Practice Theory 

The theoretical starting point of this paper is inspired by Social Practice Theory (SPT). Stemming 
from the work of Bourdieu [26–28] and the structuration theory of Giddens [29], SPT has recently 
received renewed attention [30]. The main premise on which SPT is based is that people routinely 
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participate in practices. A practice can be considered as concrete human activity, or what people 
actually do. The definition as proposed by Reckwitz [31] is arguably the most cited: Reckwitz sees a 
practice as “a routinised type of behaviour which consists of several elements, interconnected with 
one other—forms of bodily activities, forms of mental activities, ‘things’ and their use, a background 
knowledge in the form of understanding, know-how, states of emotion and motivational knowledge” 
(p.249). 

People are the carriers of practices. By performing practices, they actualise and sustain them, so 
that the performance of practices creates routinised forms of behaviour [31] and, in turn, a 
routinisation of daily life. The structural characteristics of a social system are therefore both the 
outcome of and the medium for practices: practices enable individual actions—people choose which 
practices to engage in—and through the performance of these practices social structure is created 
[29]. In other words, both social order and individuality result from practices [32]. 

A practice is only reproduced if it finds a place within the rhythm of daily life [33]. This implies 
that whether or not new practices are taken up and transitioned into routinized behaviour depends 
on the extent to which people are able to revise the texture and rhythm of their daily lives [34]. 
Routinisation also means that performance in a familiar practice is often neither fully conscious nor 
reflective [35]. Much of people’s day-to-day behaviour is not directly motivated, but based upon 
unconscious motivations and practical consciousness [29]. Nonetheless, people are knowledgeable 
agents [29] who consciously choose which practices to engage in [32]. Practice theory is a useful 
theoretical starting point for our work because we are interested in understanding to what extent and 
especially how (indoor) gardening is taken up in nursing homes, and how it is integrated within the 
yet existing and presumably highly routinised practices of cooking (and eating) in these places. 

Shove and Pantzar [36] operationalise practices by defining three constitutive elements: 
meaning, material and competences. Meaning represents the social and symbolic significance of 
practices. Material encompasses everything tangible that is needed to carry out the practice, such as 
objects, tools, infrastructure and the body. Competences involve the knowledge, skills and 
understanding needed to perform the practice. In this paper, we turn to these three constitutive 
elements to understand the practices of cooking and eating, and whether and how these 
accommodate the new element of the indoor garden. Decomposing practices into these three 
elements enables us to study, in more detail and in a structured way, how practices are shaped and 
changed in daily life in the nursing homes. 

Practices work when the material elements and those of meaning and competence are linked, 
and transformed through doing practices [33]. In order to understand change, it is useful to study the 
different elements and the links between them: the emergence and demise of practices relates to the 
forging and/or failing of links between materials, competences and meaning. New proposals in 
product or service development, such as high-tech indoor gardens, can only become successful when 
they become embedded in the details of daily life [33]. As new practices always emerge against the 
backdrop of previous, related ways of doing [36], new practices have a higher chance of being 
adopted when they carry elements which are recognizable and familiar (e.g., reference well-known 
skills and competences, accessible materials, shared meanings). In this paper, we explore how high-
tech indoor gardens affect cooking and eating practices in nursing homes by investigating the 
introduction of new materials (indoor gardens and their harvests), linking these to existing or to-be-
developed materials, competences and meanings. We now first clarify what we understand as 
cooking and eating practices, and how these are potentially affected by indoor gardens. 

Cooking in nursing homes can be defined as a variety of tasks that all relate to the preparation 
of the meal. Hence, it refers to heating, frying or boiling the food, but also to opening prepacked food, 
reading a recipe, following the instructions of a food expert and serving the meal. When indoor 
gardens are involved, cooking can also include harvesting: employees harvest from the gardens in 
order to use the vegetables in their cooking practices. This implies that harvesting is intricately 
interwoven with cooking practices. Indoor gardens may thus affect cooking practices by adding the 
task of harvesting to the required repertoire of activities. It is worth mentioning that the employees 
of the nursing homes we studied are not responsible for the maintenance of the gardens; they only 
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need to harvest the crops. Garden maintenance is the responsibility of Vegger, the company that 
installed the gardens. Furthermore, we did not consider the entire cooking practice in nursing homes, 
but studied how employees responsible for cooking integrate the indoor garden in their practices. 

Cooking practices can influence the vegetable intake by affecting the type and amount of 
vegetables being served. When employees integrate fresh vegetables and herbs from the garden in 
their cooking practices, this does not necessarily translate into residents consuming these. In the 
nursing homes where elderly people with dementia live, there is a high probability that the residents 
will eat what they are given. If employees use vegetables and herbs from the garden in the 
preparation of the meals, the indoor garden will therefore directly influence the eating practices of 
the elderly. However, in nursing homes for elderly people who do not suffer from dementia, 
residents choose whether or not they eat a certain dish (e.g., the fresh vegetables and herbs). 
Preferences then have a stronger effect on whether indoor gardens influence the eating practices of 
residents. 

2.2. The Cases, Their Gardens and Their Initial Cooking Routines 

The empirical material on which this paper is based was collected in four different nursing 
homes of healthcare organization Innoforte. In all four homes, a high-tech indoor garden was placed 
in March 2019, six months prior to this study. These high-tech indoor gardens were developed in 
collaboration with Vegger, a Dutch start-up. While Vegger is responsible for the maintenance of the 
gardens, the selection of crops was based on discussions with the management of Innoforte, and the 
employees and inhabitants of the nursing homes. 

Innoforte, a foundation, offers housing, care and services to elderly people with different needs. 
The organization and its four nursing homes are all located in Velp, a small town located in the center 
of the Netherlands. Depending on the client’s needs, Innoforte offers nursing home care, care with 
accommodation, temporary care, home care and day care. The four nursing homes differ in the type 
of residents (and therefore the type of required care), the way in which food is supplied and whether 
or not staff is hired specifically for cooking (Table 1). All of these differences potentially influence the 
effect of the high-tech indoor garden on cooking and eating practices. We now introduce the four 
nursing homes in more detail. 

Table 1. Characteristics of Innoforte’s nursing homes. 

 Nursing home Biesdel Oosterwolde ′t Jagthuis Lorentzhuis 

Type of 
residents 

Without 
dementia 

With and without 
dementia  With dementia 

With and 
without 

dementia 

Food supply 
Frozen 
meals Fresh and non-fresh 

Fresh 
ingredients 

Mainly fresh 
ingredients 

Cooking staff No chef  Chef No chef Chef 

2.2.1. Biesdel 

Biesdel offers care with permanent accommodation for 37 clients and temporary 
accommodation for seven clients. It also offers day care and meals for fifteen to twenty local elderly 
residents. In Biesdel, ready-to-eat-meals are served. The kitchen is designed to prepare frozen food 
efficiently. It has large multi-layered ovens in which large numbers of frozen meals can easily be 
prepared at once. The heated meals are brought to the restaurant in large bowls that are placed on 
rolling tables. Different employees, often working in pairs, take care of the meals: this is not a task 
appointed to a specific staff member. In Biesdel, the high-tech indoor garden was placed between the 
kitchen entrance and the restaurant, in the hallway that connects the restaurant to the apartments 
(Figure 1). The kitchen is located in the basement of the building, underneath the residences. 
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Figure 1. High-tech indoor garden in Biesdel (photos: first author). 

2.2.2. ’t Jagthuis 

This nursing home offers small-scale psychogeriatric nursing home care for 67 clients suffering 
from dementia. Clients need intensive daily care and spend their day mostly in their living rooms. 
Cooking is done in various small kitchens, as part of the concept of ‘small-scale living’: people live in 
small groups of up to eight people, in housing units consisting of several bedrooms and a living room 
containing a kitchen. Each kitchen is equipped with a tablet that has an app for cooking. Employees 
use this app to order food and read the corresponding recipes that come with the ordered food, which 
mainly consists of fresh ingredients. The employees who take care of the elderly cook from time to 
time, but this is not their main task. The cooking is done individually (rather than in pairs). In ′t 
Jagthuis the garden was placed between a cosy corner with an imitation kitchen from the 1930s and 
the door to the backyard. The imitation kitchen is equipped with a table and some chairs where 
residents can sit (Figure 2). 

 
Figure 2. High-tech indoor garden in ′t Jagthuis (photos: first author). 
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2.2.3. Lorentzhuis 

Lorentzhuis offers small-scale psychogeriatric nursing home care for 86 clients, living together 
in groups of up to eight people. It also offers care with accommodation for 26 clients who do not 
suffer from dementia. These people live in another part of the building, which also offers temporary 
accommodation for seven clients and day care and meals for fifteen to twenty older local elderly 
residents. A fixed, small group of employees cooks for this whole group at once, under the 
supervision of a professional cook. The open kitchen is adjacent to the restaurant/living room for day 
care. Elderly people with dementia only have access to this restaurant under the supervision of 
employees or family. Meal preparation for the 86 residents with dementia is similar to that in ′t 
Jagthuis: cooking is done for each living group separately. The high-tech indoor garden was placed 
between the seating area of the restaurant and the hallway which connects the residences to the 
restaurant. Initially, the garden was placed elsewhere, but the location was changed in order to give 
the cooks easier access and to make the garden more visible to the elderly in the restaurant (Figure 
3). 

 
Figure 3. High-tech indoor garden in Lorentzhuis (photos: first author). 

2.2.4 . Oosterwolde 

Oosterwolde offers somatic nursing home care for 36 clients and care with accommodation for 
thirty clients. In addition, it offers day care and meals for fifteen to twenty local elderly residents. The 
meal preparation in Oosterwolde is similar to that in Biesdel. Frozen food is delivered and heated in 
large ovens. Sauces and soups are made separately. As in Biesdel, cooking is done by a small group 
of employees, but there is often a chef present to guide the cooking process. Oosterwolde has a large 
open space close to its entrance where people receive visitors during the day, drink coffee and tea 
and consume their hot meals. The space has an open door to the kitchen, where only employees can 
enter. The high-tech indoor garden is placed near the open door to the kitchen (Figure 4). 
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Figure 4. High-tech indoor garden in Oosterwolde (photos: first author). 

2.3. Data Collection 

We used both qualitative and quantitative methods to study cooking and eating practices in the 
four nursing homes, applying these to different populations in order to simultaneously broaden and 
strengthen the study. The mixed methods approach is used to ensure that the perceptions of decision 
makers, residents and employees are included in the findings of the study. 

2.3.1. Site Visits 

The first author regularly visited the different nursing homes. Between September and 
December 2019, she spent around three hours a week per location, divided between one or two 
visiting moments at various times of the day and week. Each location was visited approximately 
twenty times. During the visits, the first author observed the gardens, the restaurants and the 
kitchens, and interacted with the employees and inhabitants of the different locations informally. She 
kept notes of what she saw and heard. These notes serve as a contextualization of the answers of the 
executed survey. During the visits, photos were also taken of the high-tech indoor gardens and 
processes around them (e.g., harvesting) as a way to express and illustrate the findings of this 
research. Permission to take photos was asked in advance. 

2.3.2. Semi-Structured Interviews 

We conducted semi-structured interviews with (1) residents and (2) decision makers. Ten elderly 
people without dementia were interviewed, all living in Biesdel. We acknowledge that these 
residents only partially represent the group that is the subject of this research. However, it was not 
possible to interview the residents of the other locations because they suffer from dementia or other 
mental disabilities. The interviews with the ‘healthy’ elderly can give an indication of how others 
perceive the high-tech indoor gardens. The semi-structured interviews included several open-ended 
questions (see Appendix A), related to people’s living environment, meals, plants, and leisure 
activities. The interviews took thirty minutes on average. The elderly people were reluctant to sign 
informed consent forms, as they often receive warnings not to sign anything. Moreover, they were 
not always able to read the forms. However, they all gave verbal consent, and we made sure to 
explain the purpose of the study in detail, emphasizing that participation was voluntary and could 
be stopped at any moment. 
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The elderly people were found through opportunity sampling, as contact persons from the 
nursing homes indicated that this would be the best way to approach them. Hence, the first author 
sat down at residents’ tables during coffee time. As a result of this strategy she sometimes spoke to 
several elderly residents simultaneously, resulting in lively conversations. The elderly people whom 
she spoke to individually were less motivated to talk than the elderly people with whom she spoke 
in pairs. 

We also interviewed two decision makers: Innoforte’s facility manager and a food expert, both 
responsible for all four nursing homes. Interviewing the facility manager gave a better understanding 
of how high-tech indoor gardens are included in the facility management of the location. The food 
expert is responsible for guiding and motivating the employees to use the vegetables and herbs from 
the high-tech indoor gardens in the meals. He transfers the practices of high-tech indoor gardening 
to the employees and volunteers of the nursing homes. The interview with the food expert gave more 
insights about how this is done. All interviews, both with residents and with decision makers, were 
recorded and transcribed. 

2.3.3. Surveys 

We used surveys to examine the perspectives of employees and volunteers in all four nursing 
homes, targeting those involved in cooking practices. These include chefs, service employees, food 
assistants, care givers and hostesses. Employees active in, for instance, management, cleaning and 
technical service were not considered as part of the target group. The total population of the target 
group was 25 people (based on an estimation of the food expert). As employees in nursing homes are 
busy with their daily tasks, it was considered more effective to use a survey rather than interviews. 
The survey provided information on employees’ competences and experiences related to gardening 
and cooking and gave insights into their motivation to use (or not) the indoor gardens. It contained 
25 questions, both multiple choice and open questions (see Appendix B). Surveys were handed 
directly to the employees and left at the front desks of all locations. Secretaries at front desks assisted 
by handing over the surveys to their colleagues and motivating them to fill them out, leading to a 
total of 22 completed surveys. Table A1 shows the demographic characteristics and job titles of the 
survey respondents (see Appendix C). As analysis software we used SPSS (IBM Corp. Released 2016. 
IBM SPSS Statistics for Windows, Version 24.0. Armonk, NY: IBM Corp.). We conducted Fisher’s 
Exact Tests because of its accuracy in analysing data in studies with small sample sizes [37]. 

3. Results 

In this section, we explain how the indoor gardens influence cooking and eating practices. We 
first focus on the cooking practices of employees, after which we describe the effects on the eating 
practices of residents. 

3.1. Cooking Practices 

Rather than studying the entire cooking process, the focus of our research is on how employees 
engage the indoor gardens in their cooking practices. As argued in Section 2.1 we consider cooking 
as a variety of tasks related to the preparation of the meal: harvesting is one of those tasks. Nursing 
home employees are responsible for harvesting the vegetables and herbs from the indoor gardens, 
and for incorporating these fresh ingredients into the meals for the residents. At all four locations, 
employees harvest fresh vegetables and herbs from the indoor gardens. However, there are 
differences in the amount of produce they harvest. Per month, 108 plantation pots are available for 
harvest: 27 plants per week. In Lorentzhuis, these were all harvested consistently. In Biesdel, 
employees harvested on average 92 plants per month. In Oosterwolde, around 88 plants per month 
were harvested. In ’t Jagthuis, the number of harvested plants was significantly lower, with an 
average of 41 harvested plants per month. At each location, the garden contained a mix of different 
crops, with different lettuce plants, basil, mint, thyme, rosemary, endive, chives, parsley and 
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sprouting vegetables. In ′t Jagthuis, the thyme, rosemary, basil and mint were harvested less 
frequently than the other plants. 

Both the survey and the site visits indicate that gardening experience influences whether staff 
harvest vegetables and herbs and whether they incorporate them into their cooking practices. The 
survey shows that employees with gardening experience are more likely to harvest vegetables and 
herbs from the garden than employees without gardening experience (Figure 5). A Fisher’s Exact test 
shows that this relationship between gardening experience and harvesting is significant: if employees 
have gardening experience, they are more likely to harvest from the indoor garden, p = 0.042. 

Observations revealed that employees communicate with their colleagues about the type of 
plants grown in the indoor gardens and what experience they have with them. During site visits, 
some cooks expressed that they have their own vegetable garden at home. One of the chefs in 
Lorentzhuis explained that she sometimes brings home-grown products from her garden to the 
nursing home, so that these would not go to waste. During the interview, the food expert also 
observed that some employees have more affinity with fresh, local vegetables, which leads to 
increased use of the fresh vegetables and herbs during cooking. 

 
Figure 5. Distribution of relationship between gardening experience and interest in harvesting 

from the gardens. The vegetables and herbs are processed in the kitchen or served with the meal 
immediately after harvesting. Crops such as lettuce are mainly used to make a side dish such as a 
salad and the sprouting vegetables are usually served raw with the meal (Figure 6). Herbs are served 
mainly as a flavour enhancer in the soup. We found that the extent to which employees use the garden 
produce in the cooking practices not only depends on their gardening experience, but also on their 
cooking competences. These competences are different in the four nursing homes. In Oosterwolde 
and Lorentzhuis, a professional chef is present. These chefs are trained to prepare meals in nursing 
homes, and they are in charge of the kitchens: they have ample knowledge and experience in cooking. 
Chefs in Oosterwolde and Lorentzhuis do not need much advice or motivation from the food expert 
to use fresh vegetables and herbs from the gardens in the meals. They harvest the crops and know 
how to use them. Biesdel and ′t Jagthuis do not employ professional chefs, but the food expert 
explained that the employees at Biesdel are more experienced in cooking (and therefore harvest more 
often) than those in ′t Jagthuis. Some employees have been working at Biesdel for more than thirty 
years, and have experienced many changes in care, including food preparation. As a result, Biesdel 
employees have a lot of cooking experience. When younger employees have to prepare the food, they 
are almost always accompanied by an older employee, resulting in an exchange of knowledge 
regarding cooking. Working together can encourage better integration of the vegetables and herbs in 
the meals, because employees can share ideas and experiences. Moreover, in Biesdel, the same 
employees are often in charge of cooking. These employees, therefore, gain cooking experience and 
competences. 
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Figure 6. Servings made with products from the garden (photos: first author). 

In contrast to the employees of Biesdel, the employees of ′t Jagthuis have several different tasks. 
They cook only occasionally. This results in less cooking experience and fewer cooking skills. As 
explained by the facility manager: “The people who are responsible for cooking [in ′t Jagthuis], are people 
with a background in care and they often have no experience as a cook. (...) They just see it [cooking] as a side 
task.” For employees working in ′t Jagthuis, cooking is thus only one of their responsibilities, and the 
practice is not always performed by the same people. As a result, employees lack the knowledge and 
competences required for cooking with the harvest, which means that they harvest less frequently. 
Moreover, employees in ′t Jagthuis both cook and harvest individually. In the other three homes, 
employees work collectively in one large kitchen: they can therefore exchange experience in cooking 
and harvesting. Observations showed that employees in these three homes almost always harvest in 
pairs, and that they harvest more often than in ′t Jagthuis. This suggests that colleagues can encourage 
each other to harvest and that employees may enjoy harvesting together rather than on their own. 

Besides the availability of harvesting and cooking competences, whether or not employees enjoy 
cooking also matters for whether they use the indoor garden in their cooking practices. Fifteen out of 
the 22 employees consider cooking a fun activity. When employees enjoy cooking, they show more 
interest in harvesting from indoor gardens and subsequently changing their cooking practice. A 
Fisher’s Exact Test confirms that there is a significant relationship between enjoying cooking and 
harvesting, p = 0.023. In other words, employees who see cooking as a fun activity are more likely to 
harvest from the garden (Figure 7). 
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Figure 7. Distribution of relationship between considering cooking a fun activity and integration of 
vegetables from indoor garden in cooking practices. 

Our research also shows that indoor gardens do not require much extra equipment in the kitchen 
in order to serve the produce. While the kitchen in Lorentzhuis was recently renovated to facilitate 
serving fresh meals to the residents (with, among other things, multiple refrigerators and stoves), 
Biesdel has an older kitchen, with large ovens to warm up frozen meals. Earlier attempts to integrate 
fresh vegetables in meal preparation of Biesdel failed, because the kitchen did not have the right 
equipment to process fresh vegetables. The food expert explained: “When I order twenty endives from a 
local farmer, I have to cut them, I have to wash them. I have small sinks here. I don’t have material to put it in 
[…] I can only make soup and sauce here”. Despite this lack of proper equipment to process fresh 
ingredients, using the indoor garden is a practice that fits well within the limits of Biesdel for different 
reasons. First of all, the vegetables and herbs function as a (raw) additive to the food: they do not 
need to be cooked. Secondly, the plants stay fresh as long as they stay in the garden, and they are 
harvested right before they are consumed. Fridges to keep the ingredients fresh are thus not needed. 
The difference between Lorentzhuis and Biesdel shows that the presence of kitchen equipment for 
storing and cooking fresh ingredients is needed to transform the cooking practices in a broader sense 
(i.e., to replace heating ready-made meals with cooking from scratch), but that the characteristics of 
the indoor garden enable it to be used in kitchens lacking such equipment. 

Finally, whether employees already used fresh produce before the introduction of the gardens 
influences the extent to which they integrate the gardens’ harvests in their cooking practices. Some 
of the nursing homes use frozen meals, while other nursing homes mainly prepare meals with fresh 
ingredients. At the locations where non fresh ingredients (including frozen meals) are used, 
employees harvest from the garden on a weekly basis (Figure 8). A Fisher’s Exact Test confirms that 
in nursing homes in which employees use non fresh ingredients, vegetables and herbs from the 
garden are more often harvested than in nursing homes where employees already cook with fresh 
ingredients, p = 0.042. 
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Figure 8. Distribution of relationship between ingredients used in current cooking practices (fresh 
versus non fresh) and integration of indoor gardens in cooking. 

Indeed, Biesdel employees, who are accustomed to heating frozen meals, mentioned in the 
survey that the fresh vegetables and herbs from the garden contribute to the meal because of their 
colour and taste. In ́ t Jagthuis, however, where cooking from scratch is the norm, survey respondents 
do not necessarily expect products from the garden to contribute to residents´ meals. These results 
suggest that the use of fresh produce in existing cooking practices might result in a more limited 
motivation to harvest from the garden. 

3.2. Eating Practices 

The facility manager aims to offer residents food that is healthy and that encourages them to eat 
more, so as to prevent malnutrition and to contribute to residents’ well-being. She supports the 
indoor gardens because she believes that they contribute to health in two ways: the produce is not 
treated with pesticides that can harm the health of the elderly residents, and the harvest can stimulate 
food intake because it is used to create side dishes (residents eat more when they are presented with 
multiple dishes rather than one big plate). Moreover, the facility manager stated that the indoor 
gardens changed the experience of the meal for residents in positive ways. 

All ten residents interviewed expressed that they enjoy consuming the fresh vegetables and 
herbs from the indoor gardens: “I like it with the soup”, and “I like it in in the salad, too”. They described 
the vegetables and herbs as ‘tasty’, ‘fresh’ and ‘delicious’. Especially the freshness of the vegetables 
and herbs was often mentioned as enjoyable. Most of the residents we spoke to in interviews and 
when visiting the nursing homes argued that they can taste the freshness of the vegetables and herbs. 
They explained that they could clearly distinguish the difference between a meal prepared with the 
vegetables from the indoor gardens and a dish without fresh vegetables. They find it important to eat 
fresh food, and they appreciate the fresh taste of the vegetables and herbs: “It has a lot of flavour”, and 
“especially the ones, what do you call them, the bowl with lettuce [referring to side dishes]. That’s very fresh”. 

During the consumption of the meal, residents can see the indoor gardens and the plants that 
grow there, and when they are waiting for their meals, they can see employees harvest the vegetables 
and herbs and use them in the dishes. Various interviewees from all four nursing homes expressed 
that they appreciate the fact that the vegetables and herbs are grown locally. Several residents also 
argued that it has added value when vegetables are grown in a responsible manner. One of the 
residents said: “Often when you buy vegetables, it’s been treated and sprayed [with pesticides].” 
Interviewees appreciate the way the vegetables and herbs from the garden are produced, which 
contributes to the motivation to eat them. This is also due to the fact that several of the residents 
interviewed have experience with gardening and are familiar with growing local food: “I enjoyed my 
vegetable garden a lot. Healthy and fresh. I think that’s important.” When one of the residents said “I’ve 
always had a vegetable garden. We always ate everything from our own garden”, his neighbour replied, 
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“That’s why you’re in such good condition. That’s very healthy.” Indeed, residents see the meals as 
‘healthier’, and ‘more fun’ when vegetables and herbs from the indoor gardens are used. 

Finally, the smell of the fresh vegetables and herbs plays a role in the experience of the meal. 
During observations we heard several residents say, “It smells good”, and one interviewee stated: “I 
hear that also others like the smell”, indicating that residents even communicate about the smell of the 
plants. 

4. Discussion 

High-tech indoor gardening may be considered as a new or emerging practice. While it can be 
argued that growing food inside a building by using a high-tech system is an alteration of the yet-
existing gardening practice, for those living and working in nursing homes it is a new practice within 
that specific environment. Moreover, the indoor gardening practice results in a transformation of 
some of the existing practices in nursing homes: high-tech indoor gardens allow the local production 
of vegetables and herbs, which changes the way food is prepared and, in turn, eaten. Employees have 
(more) access to fresh vegetables and herbs, which they acquire through harvesting. This changes the 
processes around food preparation in which they engage. Residents encounter a more transparent 
process of growing and preparing food, and they appreciate the fresher taste of the meals they 
consume. Other studies confirm that vegetable gardens can help in improving the diets of people 
surrounded by them: Graham and Cher [38] found that gardens can promote healthy eating 
behaviours among students, whereas Spees et al. [39] showed that urban gardens can lead to greater 
dietary intake among cancer survivors. 

In order to better understand the impact of indoor gardens on the transformation of cooking and 
eating practices within nursing homes, we now discuss these two practices in terms of the three 
constitutive elements of practices as defined by Shove et al. [33]: meaning, competence and material. 
In this paper, we discussed the practice of cooking in relation to employees and the practice of eating 
in relation to residents. Nevertheless, while residents and employees are connected to the gardens in 
different ways, the meaning the gardens have for them is fairly similar. In general, the garden is 
associated with freshness, which translates to good flavour for the residents and to health for 
employees. Ideas of freshness, flavour and health are boosted by the transparency of and therefore 
trust in the production process. Hence, both the characteristics of the food itself and the fact that it is 
being grown and prepared close to the consumer (which, for some residents and employees, relates 
to their own gardening experience) increases the appreciation of the meal.  

Zooming in on competences, the comparison between Biesdel and ′t Jagthuis shows that the 
different ways in which the cooking practice is organised in the nursing homes influences the ease 
with which the gardening practice is integrated into the cooking practice. Unlike in ′t Jagthuis, where 
cooking practices are decentralised and performed by almost all employees, cooking in Biesdel is 
performed by specific people. They can more easily adopt new practices and change food preparation 
processes. The centrality of the practice eases the integration of novelties and the acquisition of new 
competences. Another strategy to integrate the garden in the cooking practice is the use of a 
professional chef, as in Lorentzhuis and Oosterwolde. These chefs have ample experience in cooking 
and are creative in using the vegetables and herbs from the indoor garden. They have the 
competences required for adjusting the cooking practice to the reality of the indoor garden, enabling 
the integration of gardening and cooking. Finally, we also found a relationship between gardening 
experience and harvesting. Employees with experience in gardening show more affinity with the use 
of the indoor gardens, which facilitates harvesting and the subsequent integration of vegetables and 
herbs into cooking practices. 

It is important to mention that a possible correlation between the various factors that limit the 
integration of fresh vegetables and herbs from the garden in the cooking practices cannot be ruled 
out. We found that employees who already cook with fresh vegetables seem less motivated to use 
the garden produce in residents’ meals, and that employees with limited gardening experience are 
less likely to harvest from the gardens: in some cases, however, these are the same people. In ′t 
Jagthuis, where the indoor garden is used less frequently than in the other nursing homes, all 



Sustainability 2020, 12, 5379 14 of 21 

employees already use fresh ingredients for cooking, while most of them have no gardening 
experience. Moreover, all residents living in ′t Jagthuis suffer from dementia. It is possible that this 
contributes to a limited motivation to harvest among employees, as these residents may be less aware 
of the food they consume. This hypothesis, as well as the potential correlation between factors that 
limit or stimulate harvesting, warrants further research. 

Finally, the introduction of high-tech indoor gardens influences the material dimension of 
cooking practices in nursing homes in different ways. First, gardens introduce new materials—fresh 
vegetables and herbs—to be used in cooking, without requiring different or improved kitchen 
equipment. The materiality of the garden itself enables harvesting the crops right before 
consumption, keeping them fresh for as long as needed. This gives the garden an advantage over 
fresh vegetables from other places such as the wholesaler. Second, material also plays a role with 
respect to the location of the indoor garden. We illustrate this with an example from Lorentzhuis. 
Initially, the garden was placed in the communal living room for elderly suffering from dementia. 
Before entering this room, employees needed to pass a locked door. At that time only a few plants a 
week were harvested. Upon insistence of the chef, the garden was moved to the open kitchen and 
restaurant, after which all plants were harvested every week. This suggests that when the garden is 
located close to the kitchen, the integration of harvesting into cooking practices is facilitated. 
Engaging in harvesting does not require extra time and effort, which makes it easier for employees 
to transform their cooking practices. 

Our work shows that this new type of food supply system can be valuable for residents in Dutch 
nursing homes. It suggests that gardens can influence the food intake of the residents by improving 
freshness, flavour and trust in the food. It is likely that this increased trust in the quality of the harvest 
and the way the elderly experience their meals contributes to a higher intake of vegetables and herbs. 
As argued, new practices have a higher chance of being adopted when they carry recognizable and 
familiar elements. Indeed, the new practice of indoor gardening is more easily performed by 
employees who are more confident with related practices, such as gardening/harvesting and cooking. 
The gardens do not require specific material arrangements to be made, easing their integration in 
cooking, but our work also shows that employees are less ready to harvest when the added value of 
the gardens is limited (i.e., when employees already cook with fresh ingredients). Finally, the 
meaning of indoor gardening fits ideas about what a good meal is. Hence, our work suggests that 
this new practice is relatively easily ‘embedded in the details of daily life’ [36] because of its links to 
existing materials, competences and meanings. 

An important limitation of our work is that we did not specifically collect data on the quantity 
of consumed food. In order to get a better understanding of the contribution of indoor gardens to the 
actual food intake of elderly residents, future research should apply quantitative research methods 
to measure food intake before and after the introduction of an indoor garden. Moreover, the number 
of interviewees in our study was limited and the sample size for the survey was rather small. Future 
research should therefore include more nursing homes to get higher sample sizes for more 
dependable data. 

5. Conclusions 

The aim of this explorative study was to understand to what extent high-tech indoor gardens 
influence the cooking and eating practices in nursing homes, and what is needed to enable such 
changes. In the four nursing homes studied for this paper, the installation of indoor gardens resulted 
in an integration of harvesting (and the harvest) into cooking practices, which in turn transformed 
residents’ eating practices. Appreciation of the taste of fresh vegetables and appearance of the meal 
decorated by fresh herbs holds value for the elderly residents, and employees appreciate the 
possibility to serve healthier meals. We found that the integration of indoor gardens in existing 
cooking practices is more successful when employees have gardening and/or cooking competences, 
when they enjoy cooking and when they do not already cook with fresh ingredients. The indoor 
gardens are also more easily integrated when they are easily accessible. The materiality of the garden 
enables using the produce even in not fully equipped kitchens. 



Sustainability 2020, 12, 5379 15 of 21 

High-tech indoor gardens are a relatively recent phenomenon within the field of urban 
agriculture. Urban agriculture is associated with various benefits, both social (such as better access 
to fresh food, improved social cohesion, and more green and liveable cities) and environmental (like 
cleaner production methods, fewer food miles, and a reduction of the heat island effect). Unlike urban 
agriculture more broadly, high-tech indoor gardens do not green the city as such. However, as stated 
in the beginning of this paper, the production methods used in high-tech indoor gardens are 
relatively clean and highly efficient. Moreover, by bringing vegetables and herbs into the living space, 
indoor gardens influence the lives of nursing home residents. They create more pleasant indoor 
environments, which is specifically important to people who spend limited time outdoors. They offer 
something to see, touch and smell, which may trigger memories and serve as a topic for discussion, 
potentially strengthening social cohesion (as is suggested by research on community gardens, see, 
for instance, [40,41]). Therefore, despite the fact that the harvest from the gardens studied in this 
paper is relatively small, so that the direct influence on vegetable intake is limited, it seems that 
Farhangi et al. [42] may be right when they state that a transition towards high-tech urban agriculture 
as an alternative food production method can help to deal with the social and environmental issues 
caused by the industrial food system in the Netherlands. 

Author Contributions: Conceptualization, P.V. and E.J.V.; Methodology, P.V. and E.J.V.; Software, P.V.; 
Validation, P.V. and E.J.V.; Formal analysis, P.V.; Investigation, P.V.; Resources, P.V.; Data curation, P.V.; 
Writing—original draft preparation, P.V. and E.J.V.; Writing—review and editing, P.V. and E.J.V.; Visualization, 
P.V.; Supervision, E.J.V.; Project administration, P.V.; All authors have read and agreed to the published version 
of the manuscript. 

Funding: This research received no external funding. 

Acknowledgments: This research would not have been possible without the support and collaboration of the 
employees and residents of Innoforte Foundation and in particular the facility manager of Innoforte, Marie-Jose 
de Dreu. 

Conflicts of Interest: The authors declare no conflict of interest. 

Appendix A 

Interview guides (translated from Dutch) 

Interview guide-residents 

BACKGROUND QUESTIONS 

1. How long have you been living here? 
2. Which facilities within Innoforte do you find comfortable? 
3. Which meals are provided for you? (Breakfast/lunch/dinner) 
4. To what extent do you think the meals are tasty? 
5. To what extent do you think the meals are healthy? 
6. How important is fresh food to you? 

LIVING ENVIRONMENT 

7. What do you think of your living environment? 
8. How often do you take a walk outside? 
9. What do you think of the interior here? 
10. To what extent does a ‘green’ interior contribute to a pleasant interior for you? 
11. What do you think of the indoor vegetable garden? 
12. To what extent does the indoor vegetable garden contribute to a nicer space? 
13. To what extent does the indoor vegetable garden contribute to a pleasant space? 
14. What do you think of the smell? What do you think of the colour? What do you think of the 

lighting? 

MEALS 
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15. To wat extent do you taste a difference between meals with and meals without vegetables and 
herbs from the indoor vegetable garden? 

16. What do you think about the taste of the produce from the garden? 
17. Do you like it when products from the garden are used in the meal? Why/why not? 

Interview guide-facility manager/food expert 

BACKGROUND QUESTIONS 

1. How long have you been working in this sector (elderly care)? 
2. How long have you been working at Innoforte? 
3. What differences do you recognise between the four Innoforte locations in terms of... 

…Residents? 
…Food supply? 
…Staff? 

HEALING ENVIRONMENT 

4. What does the term ‘healing environment’ mean to you? 
5. Innoforte is working on the development of healing environments. Is applying/creating a 

healing environment important to you? Why? 
6. How does the indoor vegetable garden fit into your vision of care and healing environments? 
7. What is the importance of fresh food within the Innoforte organization? 
8. How much has changed in food and nutrition since you started working here? (What kind of 

changes?) 
9. In what other ways does Innoforte try to work on healing environments? Are there differences 

between the locations regarding the healing environment? 

STAFF 

10. Which people are responsible for meal preparation? How does this differ between the 
locations? 

11. Do you try to facilitate the transfer of knowledge? How? 
12. What is the importance of fresh food within the Innoforte organization? 
13. What role do you play in the transfer of knowledge to Innoforte’s staff regarding food 

preparation? How does this knowledge transfer work? 
14. How do you think the staff deals with the indoor vegetable garden? Do you think they make 

enough use of it (harvesting)? Why/why not? 
15. How is the knowledge transfer with regard to the use of the indoor vegetable garden? 
16. Are there differences between the locations on how this knowledge is received/applied? What 

are these differences? Can you explain why they are there? Are there differences within the 
locations? Why? 

MEALS 

17. What is going well in terms of the use of the garden in meal preparation, and what could be 
better? 

18. Are there differences per location? 
19. How do you think the indoor vegetable garden influences meals within Innoforte? 
20. Do you think it contributes to the experience of the meal? 
21. How do you think the residents appreciate the indoor garden? (Do they talk about it? Do they 

like to sit close to the garden?) 
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Appendix B 

Survey for employees (translated from Dutch) 

BACKGROUND 
1. Are you employed or a volunteer? 
▢ Employed ▢ Volunteer 
2. How old are you? 
▢ Younger than 
20 years ▢ 20–34 years ▢ 35–44 years ▢ 45–59 years 

▢ 60 years or 
older 

3. For how long have you been working in elderly care? 

▢ 5 years or less ▢ 6–10 years ▢ 11–20 years ▢ 21–30 years ▢ More than 30 
years 

4. What is your role within Innoforte? (You can tick multiple boxes) 

▢ Food assistant ▢ Caregiver 
▢ Nurse 
(vocational 
educated) 

▢ Activity  
Supervisor ▢ Service employee 

▢ Team leader ▢ Chef ▢ Nurse (BSc 
educated) 

▢ Nurse ▢ Hostess 

▢ Receptionist ▢ Other: … 
5. At which Innoforte location do you work?  
▢ ′t Jachthuis ▢ Biesdel ▢ Lorentzhuis ▢ Oosterwolde 
6. Do you work with elderly people suffering from dementia? 
▢ Yes ▢ No 
7. How many days a week do you work? 
▢ 1 day a week or less ▢ 2–3 days a week ▢ 4–5 days a week 
COOKING 
8. How many times a week do you work in the kitchen/do you cook for the residents? 
▢ Never  continue with 
question 14 

▢ once a week or 
less ▢ 2–3 times a week 

▢ More than 3 times 
a week 

9. What kind of ingredients do you use for this? 
▢ Fresh 
ingredients 

▢ Fresh and non fresh 
ingredients 

▢ Non fresh 
ingredients  ▢ Other: … 

10. Do you like the task of cooking? Do you enjoy cooking? 
▢ Yes ▢ No ▢ Sometimes ▢ Other 
11. How important is fresh food to yourself? 
▢ Very important, I 
(almost) always 
cook/eat fresh 

▢ Important, I often 
cook/eat fresh food 

▢ Not that important, 
I cook/eat fresh 
sometimes 

▢ Not important, I 
(almost) never 
cook/eat fresh 

12. Do you ever harvest from the indoor vegetable garden? Why or not? 
▢ Yes, because…  
▢ No, because…  
13. When you use vegetables from the indoor vegetable garden, do you tell the residents? 
▢ Yes, always ▢ Yes, usually   ▢ No, usually not ▢ No, never 
14. Do you think the meals for the residents are healthy? 

▢ They are very 
healthy 

▢ They are quite 
healthy 

▢ They are not that 
healthy 

▢ They are 
not healthy 
at all 

▢ I don’t know  

15. Do you think the indoor vegetable garden contributes to a healthier meal? 
▢ Yes ▢ No ▢ I don’t know 
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16. Do you think the indoor vegetable garden contributes to… (You can tick multiple boxes) 
▢ The vegetable 
intake 

▢ Experience of the 
meal ▢ Taste 

▢ Colour/appearance of 
the meal 

▢ I don’t know ▢ Other: … 
17. How do you think the residents experience a meal with vegetables/herbs from the indoor 
vegetable garden? (You can tick multiple boxes) 

▢ They find it tasteful ▢ They like it ▢ They don’t 
care ▢ They don’t like it 

▢ Other: …  

LIVING ENVIRONMENT 
18. How do you think the residents experience the indoor vegetable garden? 
 
  
19. Do you have experience with gardening? 
▢ Yes ▢ No 
20. Do you enjoy gardening? 
▢ Yes ▢ No 
21. As for the interior, do you think the indoor vegetable garden contributes to… (You can tick 
multiple boxes) 

▢ Colour ▢ 
Fragrance ▢ Lighting ▢ Appearance (it looks nice) 

▢ Other: … 
22. Do you think that a green interior contributes to a pleasant living environment? 
▢ Yes, because… 
▢ No, because… 
23. Do you think the residents appreciate the indoor vegetable garden? Why or not? 
▢ Yes, because… 
  
▢ No, because… 
  
24. Do the residents enjoy the indoor vegetable garden? (You can tick multiple boxes)              

▢ Yes, they talk 
about it 

▢ Yes, they 
like to look at 
it 

▢ Yes, they like to smell 
it 

▢ Yes, they think the 
vegetables/herbs are tasty 

▢ I don’t know ▢ No ▢ Other: … 
25. Do you have any comments or suggestions about the indoor vegetable garden? 
▢ Yes, ... 
  
▢ No 
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Appendix C 

Table A1. Demographic characteristics of the survey respondents (data was gathered in the survey). 

Age Working Experience (Years)  Role Location  
45–59 >30 Service employee Oosterwolde 
45–59 <5 Nurse Oosterwolde 
45–59 11 to 20 Chef Oosterwolde 
35–44  11 to 20 Nurse, caregiver Oosterwolde 
45–59 21 to 30 Nurse, caregiver Oosterwolde 

>60 11 to 20 Caregiver Biesdel 
45–59 >30 Food assistant, caregiver, hostess Biesdel 

>60 11 to 20 Caregiver Biesdel 
45–59 11 to 20 Service employee Biesdel  
45–59 21 to 30 Caregiver Biesdel 
45–59 6 to 10 Nurse, caregiver t Jagthuis 
45–59 11 to 20 Food assistant, caregiver, hostess t Jagthuis 
20–34 6 to 10 Nurse, caregiver t Jagthuis 

>60 11 to 20 Nurse, caregiver t Jagthuis 
45–59 >30 Caregiver t Jagthuis 
35–44 11 to 20 Service employee t Jagthuis 
45–59 >30 Nurse, caregiver t Jagthuis 
20–34 <5 Caregiver, hostess t Jagthuis 
45–59 11 to 20 Chef Lorentzhuis 
45–59 11 to 20 Food assistant, hostess Lorentzhuis 
35–44 11 to 20 Service employee, nurse Lorentzhuis 
35–44 11 to 20 Service employee Lorentzhuis 
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