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Original article

Show me your garden and I will tell you how sustainable you are: Dutch
citizens’ perspectives on conserving biodiversity and promoting a
sustainable urban living environment through domestic gardening☆

Carijn Beumer
Faculty of Health, Medicine and Life Sciences, Maastricht University, The Netherlands
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A B S T R A C T

This paper focuses on Dutch perspectives on the issue of gardening for biodiversity and sustainable urban en-
vironments. A semi-qualitative survey based on multiple choice, open, and visual questions were conducted with
a representative sample of the Dutch population (N=517). The aim of the survey was to get a better insight into
the way Dutch domestic gardens contribute to urban sustainability and biodiversity conservation. Cultural
Theory was used as a heuristic framework for survey design and analysis. The results show that the Dutch
population is best represented by the Egalitarian and the Hierarchist perspectives. The Egalitarian perspective
has strong ecological ideals, but these ideals are not reflected in how most of them design and maintain their
gardens in practice. There seems to be a strong cognitive dissonance in the relation between a majority of the
Dutch garden owners and the design and maintenance of their gardens. Only a small group of people with an
Autonomous perspective is able to bring their high ecological ideals into practice in their yards. The Individualist
perspective group has least ideological and practical concern for gardening, sustainability and biodiversity. The
results have been discussed in the context of global goals for sustainable cities and biodiversity, as reflected in
the Aichi targets and the Sustainable Development Goals. The paper intends to provide policymakers and urban
planners with levers to experiment with incentives to bridge gaps between private space and public interests (the
public/private dilemma).

1. Introduction

“They paved Paradise, and put up a parking lot – From a song by Joni
Mitchell, 1970”

What can a tiny urban space such as a domestic garden contribute to
urban sustainability and biodiversity conservation? Urban areas are the
centres where all the ‘bad’ and all the ‘good’ of human existence come
together (CBD, 2012; Crutzen et al., 2007). On the one hand urban life
is coupled to a great amount of land use change on a global scale, af-
fecting natural resources and biodiversity (Prokop et al., 2011; Steffen
et al., 2005) and inside cities much land is turned into sealed surface for
housing, industry and parking lots (Prokop et al., 2011). According to a
report by the Environment Agency Austria (Umweltbundesamt) “[t]he
highest [general soil] sealing rates can be observed in Malta (13%), the
Netherlands (8%), Belgium (7.4%), Germany and Luxembourg (5%),
and Cyprus and Denmark (3.6%) (Prokop et al., 2011, p.18).” At the
other hand, cities provide great opportunity for increasing global

sustainability because of the incredible creativity and human potential
that emerges from urban living (Millard, 2010; Beatley, 2011; Mitchell
and Mueller, 2009; Tidball, 2012).

In accordance to this paradoxical role of cities, the sustainable de-
velopment and design of cities are becoming a key issue for global
policy and civil action for nature in the 21st Century (CBD, 2012;
United Nations, 2016a,b; TEEB, 2011; ICLEI, 2012). Even though there
are many possible interpretations of sustainable cities (Beumer, 2017),
UN Habitat (2015) defines sustainable urban development as “the
spatial manifestation of urban development processes that creates a
built environment with norms, institutions and governance systems
enabling individuals, households and societies to maximize their po-
tential, optimize a vast range of services so that homes and dynamic
neighbourhoods, cities and towns are planned, built, renewed and
consolidated restraining adverse impacts on the environment while
safeguarding the quality of life, needs and livelihood of its present and
future populations (UN Habitat, 2015).”.

Within the focus on sustainable urban development there is much
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attention for strengthening green infrastructure (Schäffler and Swilling,
2013; Rudd et al., 2002) as it brings many of the vast range of services,
such as “water purification, air quality, space for recreation and climate
mitigation and adaptation (European Commission, 2017).” The re-
levance of green infrastructure and habitat connectivity for the pro-
tection of biodiversity – the variability and variety of life (CBD, 2010) –
has been widely confirmed by researchers (Rudd et al., 2002; Maas
et al., 2006; Van den Berg et al., 2014; Stansfeld et al., 2000; Tzoulas
and James, 2004; Velarde et al., 2007; Tzoulas et al., 2007; Keune et al.,
2013; Mitchell et al., 2013; Beumer, 2014a,b) and is also reflected in
the UN Sustainable Development Goals (Goal 11) and in the Aichi
Targets of the Convention of Biological Diversity (Targets 1 and 2) (United
Nations, 2016a,b; CBD, 2011).

Awareness of the importance of green infrastructure in an urban
environment slowly trickles down from global research to policymakers
and at citizens’ grassroots level (Beatley, 2011; CBD, 2011; Meijer et al.,
2013; Lachmund, 2013; Jorgensen and Keenan, 2012). Many citizens
all over the world have been taking up their shovels for greening public
spaces: traditional parks are turned into small urban farms to grow
herbs and vegetables; brownfields are turned into colourful meadows;
forgotten urban niches and roadsides are decorated with plants and
flowers by guerrilla gardeners; insect hotels, green roofs and green
walls enjoy popularity in commercial gardening centres, and swopping
seeds has become a thriving activity in online and offline social net-
works (Beatley, 2011; Van Heezik et al., 2012; Miller and Hobbs, 2002;
White, 2011; Bell et al., 2016). Such urban greening and gardening
practices are increasingly studied and widely supported by research
from ecologists and conservationists (Lachmund, 2013; McKinney,
2002; Mathey and Rink, 2010; Müller et al., 2010; Haase and Schetke,
2010; Müller and Kamada, 2011; Certomà, 2011; Francis and Lorimer,
2011; Kowarik, 2011; Cameron et al., 2012; Barton and Tan, 2013;
Beumer, 2014a,b; Beumer and Martens, 2015a,b; Niinemets and
Peñuelas, 2008; Ives et al., 2016).

Most focus in current research on the relevance of greening cities for
biodiversity and sustainability has been on the greening of public spaces
as they are directly and most obviously linked to ecosystem services of
high public concerns, such as health, storm water run-off, temperature
regulation, clean air, food and material provisioning (TEEB, 2011; Maas
et al., 2006; Van den Berg et al., 2014; Mitchell et al., 2013; Beumer
and Martens, 2015; Simonis, 2011; Theeuwes et al., 2012; Zwaagstra,
2014; Bolund and Hunhammar, 1999; Appleton, 2002; Lyytimäki et al.,
2008; Kumar and Kumar, 2008; Ignatieva et al., 2011; Meléndez-
Ackerman et al., 2014). In order to accommodate increasing insights
into the role of green infrastructures in an urbanizing world, the rela-
tively young field of study on the contribution of private spaces – such as
domestic gardens − to biodiversity conservation and urban sustain-
ability is helpful (Rudd et al., 2002; Cameron et al., 2012; Beumer and
Martens, 2015a,b; Niinemets and Peñuelas, 2008; Meléndez-Ackerman
et al., 2014; Galluzzi et al., 2010; Goddard et al., 2010; NWF, 2013;
Goddard et al., 2013; Dewaelheyns et al., 2014; Larson et al., 2009;
Larson et al., 2010; Chowdhury et al., 2011; Cook et al., 2012; Visscher
et al., 2016; Lindemann-Matthies and Marty, 2013; Lin et al., 2017;
Dewaelheyns et al., 2013; Kendal et al., 2012; Larson et al., 2016;
Belaire et al., 2016; Dahmus and Nelson, 2014; Cilliers, 2010). This
paper contributes to this rapidly emerging field of study, aiming to
bridge the still existing gap in research between the physical con-
tribution of gardens to urban sustainability and the perspectives un-
derlying the design and maintenance of these spaces.

Private outdoor space can measure up to 40% of the urban en-
vironment (Zwaagstra, 2014). This delivers a high opportunity for in-
creasing biodiversity and sustainability by taking ecological values into
account at the domestic landscape level (Beumer, 2014a,b; Loram et al.,
2008). At the same time, domestic gardens are often beyond the impact
and reach of (local) policy makers, potentially leading to tensions be-
tween trends carried out in private spaces versus their impact on issues
with a public interests (Beumer and Martens, 2015a,b). Such tensions

are also illuminated by the results of this study, which indicate a high
practical popularity of paved courtyards which opposes common ideals
of natured cities and biodiverse gardens. Domestic spaces and the ef-
fects on their wider environments cannot be separated from the people
who design, maintain, and use them. To enable policymakers to create
levers to deal with such gaps between private and public interests (the
public/private dilemma) (Haignere, 1999), it is important to gain better
understanding of the way people consciously or unconsciously con-
tribute to the public stakes of biodiversity conservation and urban
sustainability via their own private outdoor spaces.

A semi-qualitative survey based on multiple choice-, open-, and
visual questions was conducted with a representative sample of the
Dutch population (N=517). World Bank data of 2015 show that over
90% of the Dutch population lives in an urban environment and the
percentage is still rising (World Bank Group, 2016). Therefore, the
Netherlands make a suitable country for this study. With the main
question in mind – how do Dutch domestic gardens contribute to-, and
reflect public values related to urban sustainability and biodiversity con-
servation? – the paper was constructed around four complementary
leading research questions:

1. How do respondents relate to global sustainability and conservation
issues in their daily lives?

2. How do respondents relate to their domestic outside spaces?
3. What are respondents’ preferences with regards to yard main-

tenance, design and trends?
4. Do respondents connect their gardening activities to ideas of (local

and global) sustainability and biodiversity conservation?

The basic assumption taken in this paper is that individual human
action and public policy are both grounded in particular worldviews. In
this paper these worldviews or perspectives are framed according to
Cultural Theory (CT) archetypes (Beumer, 2014a,b; Mamadouh, 1999;
Offermans, 2012; Thompson et al., 1990; Verweij et al., 2006). The
paper assesses how these CT perspectives lead to certain strategic
‘garden-management’ schemes that are connected to higher and lower
levels of public or private responsibility. The insights gained in this
paper can be useful for conservationists, landscape architects, and
policymakers in the field of urban development and planning when
seeking to experiment with incentives to bridge any gaps between
private space and public interests (public/private dilemma) (Haignere,
1999; Swedlow, 2013).

2. Methodology

2.1. Heuristic framework

Cultural Theory, originally developed by Michael Thompson and his
colleagues (Thompson et al., 1990; Verweij et al., 2006; Thompson,
1997; Douglas, 1970) and further developed as a method for perspec-
tive analysis by Offermans (2012) and Beumer and Martens (Beumer
and Martens, 2010, 2013), was used as a heuristic framework for the
design and interpretation of the survey. As a typology of different
worldviews or perspectives that can occur in a given society (Beumer,
2014a,b; Mamadouh, 1999; Offermans, 2012; Thompson et al., 1990;
Verweij et al., 2006; Thompson, 1997), CT aims to represent a holistic
picture of ‘perspective biases’ and their corresponding management
styles. This is done by framing the perspectives on an axis of: 1. high or
low commitment to social units (e.g. emphasis on publically carried
responsibility versus emphasis on individual freedom); 2. high or low
compliance to institutional authority (e.g. conformation to role differ-
entiation, rules and regulations) (Offermans, 2012; Thompson et al.,
1990; Verweij et al., 2006). The CT typology integrates both rational
choice theory and post-structuralism (Verweij et al., 2006). Rational
choice theorists assume that societies and cultures are fundamentally
the same because they consist of human beings who share the same
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basic needs. Post-structuralists share the view that every person, culture
or community is inherently unique (Giddens, 2009). CT is based on the
notion that although cultures do differ, they do not differ endlessly
(Verweij et al., 2006). In this paper an adapted version of traditional CT
(Beumer, 2014a,b; Beumer and Martens, 2010, 2013) will be applied.
Next to the usual four perspective archetypes (the Hierarchist, the
Egalitarian, the Individualist and the Fatalist) two additional perspec-
tives were used (the Autonomous and the Dynamic Integrator) to illu-
minate the different ways Dutch citizens think and act in the context of
their domestic environment. As these different perspectives have been
described more elaborately in other publications (Beumer, 2014a,b;
Offermans, 2012; Thompson et al., 1990; Verweij et al., 2006; Asselt
et al., 1995), a brief pitch is provided of their key characteristics re-
levant in the context of this paper (Box 1). A more elaborate table with
general key characteristics of each perspective can be found in Ap-
pendix 1 in Supplementary material.

In earlier assessments CT has proven to be a useful tool to identify
ongoing discourses in a variety of societal practices from water-man-
agement (Offermans, 2012; Valkering, 2009) to climate change gov-
ernance (Verweij et al., 2006) and risk management (Asselt et al.,
1995). The adaptation of CT as used in this paper was applied for as-
sessing global biodiversity conservation discourses (Beumer, 2014a,b;
Beumer and Martens, 2010, 2013) and globalisation and global gov-
ernance discourse (Beumer et al., 2017). CT addresses ‘culture’ on the
deeper level of core values and beliefs (Hills, 2002). Limitations to CT
have been articulated by Offermans (2012). One important limitation is
the empirical problem of separating groups or individuals according to
artificial theoretical dimensions. However, it is not the categorical
‘boxing’ that matters most, but the dynamics and functional relations
between the plurality of dominant and marginal perspectives: no ‘cul-
ture’ on any scale level functions well without a diverse array of

worldviews and management styles to address internal and external
problems (Erez and Gati, 2004). Cultural – or perspective – diversity –
can also be considered a fundamental capital for cultural or societal
resilience: respecting, sharing, integrating and learning about different
styles and views allows for constructive dialogue (or constructive con-
flict) (Cuppen, 2012) and allows for greater socio-ecological creativity
and adaptability (Tidball, 2012; Meijer et al., 2013; Olsson and Folke,
2007; Rees, 2010).

2.2. Questionnaire design and operationalization

The survey contained thirty-four selected content-based questions
often divided into sub-questions (see Appendix 2 in Supplementary
material). The survey was designed in the context of a broader study on
urban greening for biodiversity of fifty-three questions (Beumer,
2014a,b). The resulting data of this broader study were restructured in
order to enable answering the four main questions of this paper, which
focuses on domestic gardening only (See Box 2). The survey consisted of
two parts. Firstly, questions were designed to enable identification of
the CT perspectives of the respondents. These were questions about
lifestyle preferences; personal motto and characteristics; view on so-
ciety and people; preferred ‘myth’ and image of nature; and preferred
problem solving/management strategies. The second step of the ques-
tionnaire was designed for answering the four main questions of this
paper. With these questions the identified dominant perspectives of step
1 were used for cross-tabulation.

Questions on gardening trends and styles were constructed through
deduction of current key gardening trends and motives based on an
academic literature review (Goddard et al., 2010; Larson et al., 2009;
Larson et al., 2010; Chowdhury et al., 2011; Cook et al., 2012; Loram
et al., 2008; Nassauer, 1995a,b; Hemenway, 2009; Iannotti, 2012; Kurz

Box 1
Perspective pitches.

The Hierarchist sees nature as robust within limits. The limits have to be set by regulation and policy. Gardens will follow tradition and are
neatly maintained and controlled. Typical Hierarchist gardens are lawn gardens with flowering borders or Versailles type gardens with
strong geometrical patterns (Beumer, 2014a,b; Beumer & Martens, 2015). Hierarchists see strong value in publically carried responsibility.

The Egalitarian considers nature to be fragile. Nature is a marginalised player in society and needs to be given a voice and protection.
The precautionary principle is leading. Gardens will be combining natural values and space for human connection to nature. Typical
Egalitarian gardens are colourful English cottage gardens based on semi-structured wildness (Beumer, 2014a,b; Beumer & Martens, 2015).
Egalitarians see strong value in publically carried responsibility.

Individualists consider nature to be a resilient resource and human nature inventive enough to compensate for any losses. The market is
the leading principle of society. State control and governance should be limited. Individual freedom is the key value of this creative
optimist. Gardens will be based on trendy design and on principles of comfort and luxury. Typically lounge gardens, preferably with
outdoor kitchens and swimming pools (Beumer, 2014a,b; Beumer & Martens, 2015). Individualists see strong value in individual or private
responsibility.

Fatalists see nature as a capricious source of uncertainty. It is out of human control and any effort to manage it will fail in the end, so
why bother? Passive submission to events and coping with (or simply enjoying) surprises are the way of life of a fatalist. Gardens will be
untamed and probably not appreciated by the neighbours. The fatalist can enjoy the surprises of unexpected growth though. A typical
fatalist garden is a neglected garden (Beumer, 2014a,b; Beumer & Martens, 2015). Nobody can be really responsible, as things happen by
chance.

Autonomous people see nature as a sacred source of wisdom and well-being. It should be treaded lightly and the best way to care for
nature is by retreating from consumption society into a lifestyle of simplicity and minimalism. Gardens will be built around philosophies of
life combining the variety of natural elements and spiritual symbols with self-sustenance. A typical autonomous garden is a Feng Shui
garden or a Permaculture garden (Beumer, 2014a,b; Beumer & Martens, 2015). Autonomous’ see strong value in individual or private
responsibility.

The Dynamic Integrator sees nature as a complex system where principles of resilience need to be fostered though adaptation and
anticipation based on the diverse array of available perspectives and management styles. People play a strong role in maintaining or
affecting the resilience of the system. Therefore, an integrative attitude toward people, planet and prosperity is imperative and co-evolution
is the leading management principle. Based on circumstances and contexts, fitting solutions to problems will be developed in cooperation
with important stakeholders. Dynamic gardens are typically integrating sustainability features such as water capture and storage devices,
PV lighting, water saving irrigation systems and innovative methods of urban farming (Beumer, 2014a,b; Beumer & Martens, 2015). Public
and private responsibility should interact in a meaningful way for problem solving.
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and Baudains, 2012; Larsen and Harlan, 2006; Marzano, 2008; Szilagy,
2011; Hopper, 1981) accompanied by an assessment of popular litera-
ture on gardening and landscape architecture and by identifying main
gardening trends presented in two Dutch television programmes on
gardening (Eigen Huis & Tuin and Rob’s Grote Tuinverbouwing) for the
years 2011 and 2012. Complementarily, study-visits were paid to the
World Horticulture Expo Floriade in Venlo in the summer of 2012, the
Desert Botanical Garden and the Japanese garden in Phoenix, Arizona
(for complementary perspectives on the Dutch gardens) in 2013. Also
some commercial Dutch gardening stores were visited to learn about
the newest trends. Dutch gardening trend magazines (Groei & Bloei and
Home and Garden for 2011 and 2012), two annual magazines published
for the Dutch gardening branch (Verdonschot, 2011, 2012) and various
(non-commercial) webpages on gardening and trends have also been
included in this qualitative trend assessment. In addition several hun-
dreds of domestic frontyards in Maastricht (the Netherlands) and
Phoenix, AZ (US) were paid observational visits (Beumer and Martens,
2015a,b). The observational impressions and information about the
way people design and maintain their gardens was used to further in-
form and design the questionnaire. The resulting questionnaire con-
cerned questions about yard maintenance, animals in the garden, and
garden styles. Deduced trends from literature and observational visits
were intuitively structured according to the six CT perspectives, leading
to textual and visual questions with six choice options for garden style
preferences (see Appendix 2 in Supplementary material).

Visual questions have been previously used in various ways, for
example through visual preference surveys (Ewing, 2001), Q-Metho-
dology (Cuppen et al., 2010) or Story Card-games (Smith, 2010). Re-
cently, visual preference methodologies have been applied in the con-
text of urban planning and design (Ewing, 2001; Zheng et al., 2011),
perceptions on climate change (O'Neill and Nicholson-Cole, 2009) and
perspectives on water management (Offermans, 2012). Combining
textual and visual questions provides a more inclusive ‘measure’ of the
worldviews of the respondents: this combination involves emotional
parts of the brain: “[v]iewing the symbolic photos […] serves to sti-
mulate a person's subconscious and past experiences and allows those
experiences to emerge as conscious expression (White et al., 2009,
p.3).” Visual preferences survey techniques also have the advantage to
limit the risk of respondents of giving socially desirable answers and
they are suitable in situations where respondents may lack knowledge
of concepts and terminology (Smith, 2010). The theme of this paper is
very suitable for using visual questions. The pictures for the visual
questions were selected through Google-image searches using search

terms that draw from the deduced gardening trends. Four individual
colleague researchers, all familiar with CT, reviewed the pictures that
were used for the six CT perspectives and assisted with adjusting the
picture-choices for the survey.

2.3. Validity

Face validity of the survey was ensured by review and refinement
through a test panel of Flycatcher and five colleagues before distribu-
tion to the final panel. Content validity was ensured by the use of CT as
a heuristic framework and by the extensive preparatory literature re-
search and fieldwork. Construct validity is based on an extensive
questionnaire design, combining qualitative, quantitative and visual
questions. Cross check questions and open questions where respondents
were given the space to illuminate their answers also contribute to
construct validity

2.4. Analysis

The perspective categories of the respondents are based on the sum
of the bi-modal results of the textual and visual questions of step 1 (see
Box 2). Based on the normal curve for these aggregated results, as-
signing a respondent to a specific perspective group was done as fol-
lows: a respondent who chose for a specific perspective 5 times or more,
this person was attributed the respective perspective. This way, 47% of
the respondents were attributed a single dominant perspective and 46%
of the respondents were attributed a clear double perspective (domi-
nant with undercurrent). A small minority (3%) has three main per-
spectives. Another small minority (5%) have their worldview divided
over more than three perspectives. Theoretically, these minority groups
could have been placed into the Dynamic Integrator category as this
perspective is characterised by integrating various perspectives. How-
ever, the qualitative answers given by the respondents in these minority
groups were weighted heavily in order to place the respondents within
a specific dominant perspective category. In some rare cases this meant
that these respondents received another perspective than their quanti-
tative answers may have suggested. Finally, for clarity reasons, for the
cross-tabulation of CT (step 1) questions with step 2 questions, it was
decided to work with the dominant perspectives attributed to the re-
spondents only.

For cross-tabulating the step 1 questions with the step 2 questions,
the Chi-Square test was used. This test is used for nominal/categorical
variables and it is based on the idea of comparing observed frequencies

Box 2
Design and operationalization of survey in relation to the main research questions.

PART 1
Defining six cultural perspective groups
Sixteen questions were used to identify the dominant perspectives of the respondents: ten textual survey-questions (1–6, 8–11) and six

visual survey-questions (7, 12–16).
PART 2
Q 1. How do respondents relate to global sustainability and conservation issues in their daily lives?
Four questions asked respondents about their connections to the planet, planetary-scale problems, biodiversity and sustainability

(17–20).
Q 2. How do respondents relate to their domestic outdoor spaces?
Three questions were formulated to ask people about their relation to gardening and being outside in their daily lives (21–23).
Q 3. What are respondents’ preferences with regards to yard maintenance, design and trends?
This important question was operationalized into eight questions on how people maintain their yard, about the design of their yard and

about respondents’ actual preferences (25–31). One of them (29) was a visual question.
Q 4. Do respondents connect their gardening activities to the ideas of sustainability and biodiversity conservation?
The respondents had to answer questions about their activities for biodiversity in their yards. The questions about yard maintenance

also contributed to answering this question. Furthermore it was asked how respondents estimated (their) yard-work as being beneficial for
biodiversity. Q4 contained three questions (32–34).
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in certain categories to the frequencies one may get in those categories
by mere chance (Field, 2005). Basically, Chi-Square tests are categorical
correlations: they check whether the frequencies of occurrences across
any pair of variables (such as being an active or non-active gardener,
and dominant cultural perspectives) are correlated (Field, 2005;
Gibbons, 1993; Pallant, 2005). Questions delivering data in the form of
three-, or five point Likert items were treated as ordered categorical
data (Field, 2005; Jamieson, 2004; Carifio and Perla, 2007).

2.5. Sample

The survey covers a representative sample of the Dutch population
age 18 and older (average age 50). The Maastricht based survey agency
Flycatcher1provided the sample. The questionnaire was distributed in
the Dutch language to an ISO certified panel of 850 people. The final
sample contains a valid response of 517 people with a response ratio of
62%. The questionnaire was filled in by 271 men and 264 women. Of
the respondents 28% has completed studies at a university. The ques-
tionnaire was distributed and filled in according to provincial residence
percentage data from the CBS (Centraal Bureau voor de Statistiek). IBM
SPSS Statistics 20 was used for the analyses of the data of the survey.

3. Results

3.1. Step 1: defining dominant cultural perspectives

The frequency analysis (see Fig. 1) of the Dominant groups resulted
into a highest representation of the Egalitarian perspective followed by
the Hierarchist perspective. The other perspective group score rela-
tively low. The Autonomous perspective group is slightly larger than
the Individualist group.

3.2. Step 2. answering the core questions

3.2.1. How do respondents relate to global sustainability and conservation
issues in their daily lives?

The respondents were asked about their connections to the con-
servation, planetary-scale problems, biodiversity and sustainability.
This was done in order to gain more insight into how Dutch citizens
generally relate to global environmental issues. The results are dis-
cussed below.

Firstly, the respondents were asked about their voluntary participa-
tion in- and financial support of charity organisations for nature and con-
servation (Appendix 2 Question 18 in Supplementary material). The
majority of 79% of the sample says not to be actively volunteering in
causes for the environment or nature. However, a slight majority in-
dicates donating money to environmental NGOs or charity organisa-
tions (51%). People who indicated to do something else than being
practically engaged in organisations in most cases relate to their per-
sonal lifestyles, like being a vegetarian; buying low-energy light bulbs
recycling of waste or living environmentally friendly and aware. People
who indicated not to donate money to charity or nature organisations
directly, often mentioned to participate in the National Lottery
(Postcodeloterij). This lottery is financially supporting many Dutch and
international NGOs for nature and conservation. There were no statis-
tically significant findings in relation to the Dominant perspectives.

It was asked whether they think that their own lives and the choices
they make have an impact on the future of our planet (Fig. 2) (Question
20). Almost half of the respondents (48.4%) agree with the idea of
having an impact on the future of the planet through their daily lives
and choices. Especially the respondents with an Autonomous (76.9%)
perspective and the Dynamic Integrators (57.5%) belief their lifestyles
have an impact on the future of the planet. Also half of the

individualists are positive about their impact. Fatalists have the stron-
gest belief not to have an impact (42.9%).

Most respondents rarely think about the impact of biodiversity loss on
their own lives sometimes (see Fig. 3a) (Question 19a). Only the Au-
tonomous perspective seems different in this respect: 48% thinks about
this sometimes and even 19.2% thinks about this issue often. When it
comes to the possible impacts of biodiversity loss on the planet (see
Fig. 3b) (Question 19b). the group of people who think about this often
is larger. This suggests that more people think about this issue, but less
people feel they have an actual impact. Again especially the Autono-
mous perspective thinks about this most. Also more Egalitarians think
about this issue sometimes. For both questions the Dynamic perspective
stands out in rarely thinking about these issues (Fig. 4).

A similar pattern exists for thinking about the impact of climate
change (Fig. 3a & b) (Question 19c & d). The Dynamic integrator group
is least concerned about the impact on their own lives. Again, the Au-
tonomous perspective is most concerned. Generally, climate change to
be more on people’s minds than biodiversity when it comes to thinking
about sustainability issues. What is interesting to see though, is that
people seem to be more concerned of the impacts of biodiversity loss
and climate change on the planet than on their own lives. This may
suggest that they don’t experience direct impacts of these global en-
vironmental problems (yet).

When asking the respondents what type of strategies deserve focus in
order to address global environmental problems (Question 17), most of
them indicate the importance of raising awareness in a critical mass to
effectuate change. Integrating available knowledge in order to under-
stand the complexity of global environmental problems (as are strate-
gies of the IPCC, UNEP, and the Millennium Ecosystem Assessment)
(UNEP, 2007; MEA, 2005; IPCC, 2013) are considered least promising
(see Table 1).

3.2.2. How do respondents relate to their domestic outdoor spaces?
Research Question 2 was formulated to ask people about their re-

lation to gardening and their gardens in their daily lives. First the re-
spondents were asked about the type of outdoor space they have
(Table 2) (Appendix 2 Question 21 in Supplementary material). A
majority of the respondents have a private backyard (76%) and/or a
frontyard (65%) and therefore make up a large part of Dutch urban
space. The results can also be considered in this context. Vegetable
gardens are owned by 7% of the respondents, and can be an integral
part of the private outside space. Only 1% of the respondents indicate to
share a garden with others (Table 2). A large majority of 82.2% of the
respondents considers the garden in the choice for their present and
future home important (82% present home; 81% future home).

Fig. 1. Dominant Perspectives of the respondents N=517 in Percentage%.

1 Flycatcher: www.flycatcher.eu.
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The respondents were asked about their motivations of being and
working in their gardens (Question 23). The results suggest there are
differences between what activities people consider important (highly
valued) and what actually brings them into action in their gardens. The
most valued activities in the garden are just “being outside to enjoy
nature” and “relaxing” (see Fig. 5). Intentionally going out to do yard
work is a much less appreciated activity.

That gardening itself is not a high motivation for being in the garden
is confirmed in Table 3. Most people enter their garden because it
provides them with opportunity to relax. For quite some respondents
(30%) being outside to enjoy nature is also a reason to enter their
garden. Only (6%) are not using their garden. Other reasons for actually
being in the garden were “hanging out the laundry”, “enjoying the
space, the sun and the green”, “studying”, or “doing maintenance be-
cause I have to”.

We also asked for the motivations for doing work in the yards (multiple

options available) (see Table 4) (Question 23a). Half of the respondents
indicate to do gardening work to keep the garden tidy. This indicates a
feeling of necessity rather than one of pleasure about doing yard work,
which also confirms the findings that yard work itself is not a nationally
highly valued activity in the garden. Another large group (40%) is
gardening in order to be outdoors. Watching things grow and unfold
and finding some peace and quiet time are also important motivations.
A small amount of people do not garden at all. Other reasons for doing
yard work mentioned in an open answer space were: “getting some
physical activity”, “having it look nice and tidy for the neighbours”, “it
is a necessity”, “for nature and animals”.

3.2.3. What are respondents’ preferences with regards to yard maintenance,
design and trends?

This research question asked the respondents about the way people
maintain their yard, about the design of their yard and about

Fig. 2. Believed impact on planet in Dominant perspectives.

Fig. 3. Considered impact of biodiversity loss on (a) daily lives of the respondents, and on (b) the planet.
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respondents’ actual preferences reflected in their outside spaces and
yard maintenance practices.

The respondents were asked whether they consider themselves to be
active gardeners (Appendix 2 Question 24 in Supplementary material).
Most people consider themselves not so active or inactive with regards
to yard work. In total, a quarter of the respondents think of themselves
as active gardeners (24.8%). Only a very small group consider them-
selves very active. The Autonomous dominant perspective group has
the highest amount of active gardeners (36%) compared to the other
groups. The Individualist group represents most inactive and the
smallest amount of active gardeners (Fig. 6).

The second question asked was: “considering your current situation,
your available time and other obligations, what type of garden would you

choose?” (see Fig. 7) (Question 22). Respondents were able to choose
between “a green garden in need of yard work and attention to keep it
tidy”, “a low maintenance garden, time efficient, easy to keep tidy but
predominantly paved”, “a wild and lush green garden that grows as it
wants to,” or: “I prefer to have no garden”. Most respondents prefer the
low maintenance yard (49%); the green garden in need of work got
22% of the votes and the wild and lush garden got 21% of the votes.
Only 2% of the respondents prefer to have no garden at all. Only the
Autonomous perspective prefers a green garden (lush or intensive)
above the low maintenance garden. This suggests that this group enjoys
doing yard work.

When asking about the quality the respondents consider most im-
portant in their gardens: the aesthetics, the practical functionality or the
ecological functionality (see Fig. 8) (Question 31) all perspective groups
prefer practical functionality above the other qualities. This is seems in
line with the high preference percentages for a low-maintenance yard in
all the perspective groups. Only the Autonomous perspective and the
Dynamic perspective seem to be interested in the ecological function-
ality of their yards. The Dynamic group considers ecological function-
ality even slightly more important than aesthetic quality. The in-
dividualist perspective group is not interested in ecological
functionality at all.

When asking about the way of growing plants in the garden (Question
25) in order to see how the respondents are appreciating natural pro-
cesses in their proximate environment, a majority of the respondents
(55%) prefer to buy grown plants that give immediate results. Quite
some respondents also prefer to buy seeds or seedlings in order to watch
them grow (33%). Only 12% of the respondents indicate they never buy
plants or seeds. Fig. 9 shows how the plant purchase patterns diversify
in the different dominant perspectives. Egalitarians and Hierarchists
score highest when it comes to having immediate results with fully
grown plants. This may suggest they favour quick aesthetics results,
which is also being confirmed by the previous results. Seedlings and
seeds are significantly preferred by the Autonomous respondents
(58%). Also the Fatalist respondents seem to like watching plants grow:
31.9% of them indicates to prefer to buy seedlings or seeds. Con-
siderably less interested in natural growth – especially when compared
to the Autonomous and the Dynamic respondents – are the Hierarchist
(22.2%) and the Individualist (21.4%). The Individualists represent the
group with the most people who never buy plants or seeds (28.6%). The
best overall plant-shoppers are the Egalitarians. This statement is con-
firmed when the results are recoded into bimodal categories of

Fig. 4. Considered impact of climate change on (a) the daily lives of the respondents and (b) on the planet.

Table 1
Different focuses to potentially solve global environmental problems.

Frequency Valid
Percent

Clear rules and regulations. 95 18.4
Raising awareness in a critical mass to effectuate

change.
110 21.3

Developing innovative technologies 86 16.6
Leaning to cope with the unavoidable. New problems

will always emerge.
85 16.4

Reducing our consumption and changing
consumption patterns.

89 17.2

Integrating available knowledge in order to better
understand the complexity of the global
environmental problems.

52 10.1

Total 517 100

Table 2
Occurrence of different outdoor space types at the homes of the respondents in
%.

Backyard 76%
Frontyard 65%
Balcony 27%
Rooftop garden 6%
Vegetable garden 7%
Shared garden 1%
Patio (outside space enclosed by home) 3%
Veranda 3%
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“buying” and “not buying”: 96% of the Egalitarians indicates to buy
plants or seedlings, 94% of the Autonomous, 92.5% of the Dynamics
and 80% of the Hierarchists. The Fatalists (76.6%) and the Individualist
(71.4%) are the perspectives buying least frequently plants and seeds.
However, overall these results indicate that the Dutch are generally
spoken frequent buyers of plants for their gardens.

Native plant species are mostly more attractive to local biodiversity
compared to exotics (Van Heezik et al., 2012; Lindemann-Matthies and
Marty, 2013; Burghardt et al., 2008; Lerman et al., 2012). In order to
get a grasp of what people know about the origin of plants people have in
their yards (Question 30) the questions were posed whether the re-
spondents generally have native or exotic plants in their yards. To help
the respondents defining these categories I described exotic plants as
Mediterranean plants, (sub)tropical plants or cacti and natives as the
plants that grow spontaneously in their gardens. Figs. 10 and 11 show
that there are some interesting differences between the perspective

groups when it comes to native flora (for exotic flora this is not so much
the case). The Autonomous perspective group scores highest (70%) in
confirming the presence of native and exotic plant species in their
outside spaces. The Individualists answers suggest this group knows
least about the origin of the plant species in their garden or endemic
environment.

An issue having much impact on biodiversity is the use of pesticides
and fertilizers (Question 26). The respondents were asked whether they
use any of such materials (Fig. 12). A majority of 52% of the re-
spondents indicated to never use pesticides or fertilizers; 34% only use
fertilizers and 2% indicate to use pesticides; 12% of the respondents
mention to use both. The respondents who indicated to use chemicals in
their yards were asked to further specify this by indicating what type of
pesticides or herbicides they use (Fig. 13) (Question 27). These were
N=243 respondents (47% of the total sample N=517). Of them, 44%
indicated to use chemicals with an eco-label; 37% mentioned to buy
natural organic material; 14% indicated that what they buy is as strong
and effectively as possible. The Individualist perspective group prefers
using strong and effective solutions (usually the ones having environ-
mental side effects like pollution or collateral deaths of insects or
aquatic organisms). The Dynamic perspective group aims to use pro-
ducts that are as natural as possible and quite some Dynamics are also
creative with making homemade solutions. The Hierarchist perspective
seems to be divided between the options. People of all groups use eco-
certified products. This seems to be least relevant to the Individualist
and the Dynamic groups.

The respondents were asked to pick one option out of twelve that
describes their outdoor space best (see Fig. 14) (Question 28). Of the
overall sample most respondents 44% of the respondents indicated their
outside space looks like a “courtyard”, a largely paved terrace intended
for sitting outside. This corresponds with the results telling about pre-
ferences for low maintenance and practical functionality. The courtyard
is highly prevalent in all perspective groups. The Autonomous and the
Dynamic perspective have a smaller peak in the direction of the “re-
fuge”.

The answers provided above were compared to visual garden design
preferences of the respondents (Fig. 15) (Question 29). Respondents
could choose between eight visual options with compilations of dif-
ferent attractively represented garden design styles (Appendix 3 in
Supplementary material). Interestingly, most votes in almost all the
perspective groups (except for the Individualist) went to the wild
garden style (29%). The English romantic garden proved to be second
most popular (20%). Both do best with the Egalitarian group. The visual

Fig. 5. Activities which are regarded as important (highly valued) by the
respondents (N=517).

Table 3
Actual reasons indicated by the respondents for being in the garden
(N=517).

Activity

Relaxing 74%
Gardening 24%
Growing vegetables 7%
Being outside to enjoy nature 30%
Playing with kids/pets 14%
Being together with friends/family 16%
Passing through 10%
I am not using the garden 6%
Other 4%

Table 4
Reasons indicated by the respondents for doing yard work/gar-
dening (N=517).

Reason

Keeping the garden tidy 50%
Practicing gardening trends 1%
Peace and time for myself 25%
Being outside 40%
Watching growth 26%
I don’t garden 2%
Other 5%
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popularity of these two green style gardens seems to contradict the
earlier described results of where the respondents’ yards actually look
like courtyards. The modern garden – which visually expresses func-
tionality and low maintenance most – was chosen by only 16% of the
respondents. Most of the respondents who chose this preference are
Individualists (46%). The edible garden does best with the Autonomous
perspective. The least preferred garden for each perspective turned out
to be the Healing garden and the Versailles garden (Fig. 15).

3.2.4. Do respondents connect their gardening activities to ideas of
biodiversity conservation and (urban) sustainability?

Research Question 4 issues some direct inquiries about what the re-
spondents do for biodiversity in their yards and how they think about the
potential contribution of their outside space to local and global biodi-
versity. For operationalization the concept of biodiversity was narrowed
down through asking the respondents about local animal species and
what their gardening activities contribute to a larger context. Earlier
questions already inquired about native and exotic plant species, and the
questions about design preferences and maintenance practices also pro-
vide (indirect) information on biodiversity in people’s yards.

3.3. Attracting native animals

In a series of 16 items the respondents were asked what they do in
their outdoor spaces to attract animals (Appendix 2 Question 32 in
Supplementary material). Most of the results were also compatible with
a cross-tabulation with the Dominant perspectives. However, some of
them did not meet the basic assumption of the chi-square test.
Nevertheless, I decided to put all the results of the question series in a
table (Table 5). The results which did meet the basic assumption of a
minimum expected cell frequency of less than 5 have a grey colour in
Table 5. As can be seen in the table, two of the valid results (“hedges &
shrubs” and “cats and dogs”) are not significant, meaning that they do
not say anything about whether the Dominant perspectives are relevant
for these items. The other grey boxes are statistically significant and
thus provide information about the items related to the Dominant
perspectives. Not all the items are discussed extensively, but a few are
worth highlighting:

Feeding wildlife is the activity generally done most (58% of the
respondents). The Autonomous and the Egalitarian respondents are the
perspective groups feeding the most (respectively 70% and 62.8%

Fig. 6. Active gardeners in Dominant perspectives.

Fig. 7. Garden preferences in dominant perspectives.
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within the perspective groups). The Autonomous (56%) and the
Dynamic (32.5%) also groups try to attract pollinator insects the most.
Berry and fruit shrubs are distributed mostly by the Autonomous and
the Dynamic respondents as well (respectively 48% and 30%). Half of
the respondents with an Individualist perspective (50%) indicate to do
nothing for native animals around their homes and contributes least in
almost all items. The only item where the Individualist scores highest is
the presence of a stream or fountain.

The item “cats and dogs” is – intentionally – a little bit out of range
here, because these bringers of happiness to human beings often con-
tribute significantly to the disturbance of native wildlife. Especially
domestic cats roaming residential yards are an important predatory
threat to urban wildlife (Goddard et al., 2010). In an annual assessment
of the Nederlandse Voedingsindustrie Gezelschapsdieren (NVG) and
Dibevo (two Dutch trade organisations for pets and petfoods) a quarter
of Dutch households was reported to have one or more cats in 2015
(Dibevo and NVG, 2015).

In a further question the respondents were asked about their belief
that greening their outside spaces contributes to biodiversity in the local
environment (Fig. 16a) (Question 33a). A majority of 66% of the

respondents thinks this is indeed the case; 21% doesn’t think so, and
12% doesn’t know. Significantly less people believe that greening their
outside spaces contribute to global biodiversity (Fig. 16b) (Question 33b):
only 39% believe their yards do; 33% doesn’t believe so and 28%
doesn’t know.

Of the Individualist group an equal percentage of people are posi-
tive as well as negative about the positive contribution of a green
outside space to the local environment (both 45.5%). Relating a green
outside space to global biodiversity is especially more difficult for the
Individualist group. This can be attributed to the fact that this group
especially favours-, and has paved yards. Only the Autonomous and
Dynamic group are very positive about this, even though slightly less
compared to contributing to the local environment. Overall the belief
that residential outside spaces can contribute to local and global bio-
diversity is surprisingly high. The intentional yard design to fit local
climate and biodiversity is low though (Fig. 17). Only the Autonomous
and Dynamic groups pay some attention to this. The Individualist group
is least knowledgeable about whether their yards fit the local en-
vironment.

Finally, it was asked which parties the respondents consider to be

Fig. 8. Functionality preferences in dominant perspectives.

Fig. 9. Plants purchased in Dominant perspectives.
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most responsible for the urban green in the respondents’ direct living
environments (Fig. 18) (Question 34). This question was asked to see
whether the respondents consider their yards to be contributing parts of
their direct living environment. There seems to be a clear gap between
the Egalitarians, Autonomous and Dynamic groups on the one hand and
the Hierarchists, Fatalists and Individualists on the other hand. The first
group indicates an inclusive and cooperative responsibility where all
actors are involved, whereas the latter group sees the local municipality
as the main responsible party. Overall, 41% feels a shared responsibility
and 37% indicates the municipality should take care of the green living
environment. The latter result suggests that a majority of the

respondents did not consider their yards to be contributors to their
proximate living environment.

4. Discussion

“Show me your garden and I will tell you who you are”, the 19th
Century British poet Alfred Austin said. Who we need to be now, are
people who consider sustainability and conservation values in our
daily lives and actions (Jackson, 2008; Kurtz, 2002). This paper
addressed the main question of how Dutch domestic gardens contribute
to- and reflect public values related to urban sustainability and

Fig. 10. Reported Natives.

Fig. 11. Reported Exotics.
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biodiversity conservation.

To summarize the results in response of the four research questions
addressed in this paper (see Box 2), the largest groups of respondents
share Hierarchist and Egalitarian perspectives. Whereas the Hierarchist
perspective is characterised by a preference for neat and tidy gardens,
the Egalitarian perspective is characterised by high environmental va-
lues and green visual garden style preferences. However, these green
values are not always in line with sustainable and conservation pro-
moting gardening practices (1). The relation of the respondents to their
gardens is characterised by being outside and relaxing in the garden
mainly. Gardening itself is not the highest motivation for being in the
garden, but rather a necessity to be carried out in order to keep the yard
neat and tidy (2). The practical preferences of the respondents point out
towards ease and low maintenance. However, based on visual questions
it turned out that the majority of respondents would choose for green
garden styles, such as English cottage gardens or wild flower gardens
(3). People do believe their gardens have an impact on local and global
biodiversity. The local influence is considered larger than the global.
But, except for the Autonomous perspective, the respondents do not

intentionally match their yard design to local biodiversity or climate
contexts. The Autonomous perspective group is the only one of six that
aligns its sustainability and conservation ideals with practices pro-
moting these. The autonomous perspective leads in attracting wild
animals in their yards. Within the Individualist group half of the re-
spondents indicate to do nothing (4). A cognitive dissonance was
identified, where green and sustainable garden ideals are not effectively
realised in the gardens of the respondents.

Below some implications of the results presented above will be
discussed, while expanding them to their value beyond Dutch borders
and discussing them in the context of the public-private dilemma
(Haignere, 1999; Meulen, 2015; Gray, 2009; Beck and Beck-Gernsheim,
2001).

For cities to develop sustainably, much depends on the way citizens
– through their daily activities – co-create their environment together
with policymakers and planners (Campbell, 1996; United Nations,
2016a,b). The New Urban Agenda adopted in Quito in 2016 emphasizes
that cultural diversity is a source “of enrichment for humankind and
provides an important contribution to the sustainable development of

Fig. 12. Fertilizers and Pesticides in Dominant perspectives (N=517).

Fig. 13. Type of pesticides or herbicides used in Dominant perspectives
(N=243).
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cities, human settlements and citizens, empowering them to play an
active and unique role in development initiatives (United Nations,
2016a,b, p.2United Nations, 2016aUnited Nations, 2016a,b, p.2United
Nations, 2016aUnited Nations, 2016a,b, p.2).” As urban populations
and cities keep growing in an unprecedented pace, the assumption
arises that the environmental impact of individual citizens and their
lifestyles become of increasing importance far beyond the local level
(Steffen et al., 2005; United Nations, 2016a,b; Grimm et al., 2008; Urry,
2005). Or should national and local governments take the lead in sus-
tainable urban development? Where are the limits of governance in-
terference and when does governance start impeding the freedom of
individual choice and lifestyle? And when does individual freedom start
to interfere with public values and well-being? This public/private di-
lemma has been described before in medical sociology in the wake of
debates around the individualization of the responsibility (re-
sponsibilization) for health versus public solidarity (Haignere, 1999;
Meulen, 2015; Gray, 2009; Beck and Beck-Gernsheim, 2001), but also
fits the question of who should be responsible for a sustainable planet.

This dilemma can be studied at the level of the domestic garden, which
is – in the Netherlands – characterised by a high level of individual
freedom of design.

The results of the questionnaire show that the Dutch population is
best represented by the Egalitarian and the Hierarchist perspectives.
Both perspectives are in the domain of valuing community and public
values (Offermans, 2012; Verweij et al., 2006). The Egalitarian per-
spective is also characterised by having high ecological ideals. How-
ever, these ideals are often not reflected in how the Egalitarian re-
spondents design and maintain their gardens. Most respondents of the
Hierarchist and the Egalitarian groups (generally) undertake gardening
activities to keep the garden neat and tidy and state a preference for a
garden that does not need much maintenance. Only the Autonomous
group regards yard-work a fun activity to pursue and an opportunity for
enjoying the ecological processes. However, practical functionality
traits of gardens trump aesthetic quality and ecological functionality in
all perspective groups. General practical awareness regarding the value
of the home yard for biodiversity conservation and urban sustainability

Fig. 14. Garden style descriptions (a) and garden style descriptions in Dominant perspectives (b).

Fig. 15. Preferred garden styles visual (a) and preferred garden styles for Dominant perspectives.
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seems not so high.
Low maintenance gardens are standing out as a popular concept

with the respondents. Being outside and relaxing are the most valued
activities to pursue in gardens, and the low maintenance concept is
most often played out in gardens that look like courtyards or extended
living rooms with luxury pavement, lounge-sets and kitchens. This
courtyard garden scores highest in all perspective groups, but con-
tributes little to nothing to biodiversity or sustainable urban environ-
ments. On the contrary, research –most of which has been conducted in
the UK, the Netherlands and the US – has shown that imperviously
sealed off gardens negatively affect the quality of life in cities (Prokop
et al., 2011; Beumer and Martens, 2015; Zwaagstra, 2014; Perry and
Nawaz, 2008; Artmann, 2014; Warhurst et al., 2014).

However, there is an interesting contradiction in the results that
brings some hope for a greener urban future: even though most re-
spondents report to own gardens that are paved to a high extend, their
visual preferences speak out for colourful English cottage gardens and
rather lush gardens with wild flowers. This visual choice for thriving
gardens is apparent in almost all perspective groups, except for the
Individualists. This suggests a general strong cognitive dissonance in
the relationship of the Dutch respondents with their gardens: most are
inspired by green and wild flower gardens, but most don’t have them.

Only the relatively small group of the Autonomous perspective are
more or less consistently able to align high ecological ideals with sus-
tainable lifestyles and wildlife friendly gardening practices. This group
also does most in their yards to attract wildlife. Least people in the
Autonomous group report to have cats or dogs. This suggests that this
group is also aware of the dangers of these urban predators for wildlife
(Marra and Santella, 2016). But this was not explicitly asked and cannot
be confirmed based on the data. From the Individualist perspective no
efforts for the benefit of biodiversity or urban sustainability can be
expected. Also the knowledgeability of sustainability and conservation
issues is low in the Individualist group.

Next to negative effects on habitat and food availability for urban
species like birds, insects and small vertebrates, the urban climate
regulation and many other ecosystem services are affected by grey
impervious urban space (Beumer and Martens, 2015a,b; Artmann,
2014): rainwater-uptake is impaired (increasing the risk of flooding,
long term drought in urban soils) (Zwaagstra, 2014; Warhurst et al.,
2014; Kelly, 2016), and the urban heat island effect is worsened
(Beumer and Martens, 2015a,b; Theeuwes et al., 2012; Zwaagstra,
2014; Tsilini et al., 2015; Alcoforado and Andrade, 2008). Even though
not many respondents indicate to use fertilizers or pesticides, other
research indicates that on hardened surfaces (both sealed with

Table 5
The actions respondents undertake to attract native animals in their outdoor spaces.

Action Perspectives in% per item Freq. Total Sig. Min. Expected Count

Hier Ega Ind Fat Aut Dyn

No 31,9 20,4 50 31,9 8 22,5 131 26% 0.000 10,33
Feeding 54,1 62,8 40,5 55,3 70 55 293 58% 0.047 16,79
Nectar & pollen 14,1 26,7 4,8 14,9 56 32,5 120 24% 0.000 9,50
Berries & fruit 18,5 26,7 7,1 17 48 30 123 24% 0.000 9,70
Beneficial insects 3,7 6,8 4,6 10,6 24 12,5 42 8% 0.000 3,39
Shelter 12,6 16,2 11,9 6,4 32 22,5 81 16% 0.008 6,42
Nesting 25,9 39,3 19 21,3 54 52,5 176 35% 0.000 13,94
Insect hotel 0 2,1 2,4 1,4 8 7,5 15 3% 0.017 1,19
Honeybees 0 1 0 2,1 0 2,5 4 1% 0.977 0.32
Organic material 17 25,1 7,1 14,9 44 25 113 22% 0.000 8,95
Pond 7,4 14,1 11,9 14,9 10 15 60 12% 0.486 4,75
Stream or fountain 8,9 9,4 16,7 6,4 12 12,5 51 10% 0.627 4,04
Hedges & shrubs 13,3 14,7 9,5 12,8 12 22,5 71 14% 0.634 5,62
Migration 8,1 12 7,1 12,8 22 17,5 61 12% 0.122 4,83
Cats & dogs 20 23,6 11,9 21,3 11,2 22,5 113 22% 0.209 8,95
Other 3 2,1 0 2,1 6 5 14 3% 0.509 1,11

Fig. 16. Believed contribution of outside spaces in Dominant perspectives to local (a) and to (b) global biodiversity.
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pavement and covered with gravel), like on lawns (Larson et al., 2009;
Chowdhury et al., 2011; Cook et al., 2012; Karr et al., 2007; Larson and
Brumand, 2014), more pesticides and herbicides are being used
(Beumer and Martens, 2015a,b; Karr et al., 2007), affecting both human
health (Karr et al., 2007) and the health of important pollinators and
birds (Lindemann-Matthies and Marty, 2013; Whitehorn et al., 2012).
Although the benefits of green gardens and the negative effects of paved
gardens have increasingly been given attention, it seems not to be easy
to turn this paved garden trend (Xing et al., 2017). Using pervious
paving is often mentioned as a simple and practical solution (Kelly,
2016; Drake et al., 2014; Charlesworth et al., 2017). This option would
accommodate the water-uptake of urban soil and it would help decrease
the urban heat island effect (Fini et al., 2017). However, it will most
likely not significantly contribute to providing habitat and other ben-
efits for biodiversity.

The survey results seem not too flourishing for the way residential
outdoor spaces contribute to green infrastructure in the Netherlands.
However, caution should be taken when generalising to other contexts:

more green is not always better. Earlier research indicated that it is very
important to consider the contribution of gardens to sustainability and
biodiversity conservation in a specific regional biome (Beumer and
Martens, 2015a,b). Tropical or cold areas will have their own specific
sustainability and conservation traits that need to be taken into account
when considering domestic gardens for sustainability and biodiversity
conservation (Meléndez-Ackerman et al., 2014).

Even though most gardens of the participants do not structurally
contribute to green infrastructures in practice, the results show that
there is a high confidentiality in the idea that domestic yards can
contribute to both local and global biodiversity and to the local climate.
The Egalitarian, Autonomous and Dynamic groups see a green living
environment as a shared responsibility. However, the outcomes also
indicate that a large part of Dutch citizens generally see it as a re-
sponsibility of the local government to take care of the green in the
urban environment. These results suggest that for a large group of
people domestic gardens are mentally separated from the idea of an
urban green infrastructure and that the awareness about the potential

Fig. 17. Intentional yard design to match local climate and biodiversity.

Fig. 18. Main actor responsible for green in direct living environment.

C. Beumer Urban Forestry & Urban Greening 30 (2018) 260–279

274



role of private gardens for public values such as biodiversity con-
servation, sustainability and climate adaptation is still rather low. This
conflicts with the recent participatory policy trend in Dutch munici-
palities where citizens are encouraged to participate in the greening of
their environment (Dijksma, 2014). This possibly also indicates that a
critical mass of Dutch citizens is not ready (yet) for bottom-up co-
operation and strategies to realise Goal 11 of the Sustainable Devel-
opment Goals and the New Urban Agenda. If citizens need to be in-
volved in improving the sustainability of their own residential outdoor
space, strategic measures could be considered to engage them. At the
other side, when it concerns the care for public green infrastructure,
governments and local governments may also have to be aware that
stimulating participatory citizen action could also be regarded as
hidden cuts on public green space (Jordan and Kapoor, 2016).

The effectiveness (and desirability) of possible incentives to de-pave
gardens or keep residents from doing so, hasn’t yet been given much
attention in research (Prokop et al., 2011). As the results showed, many
respondents see the responsibility for the urban environment at the
municipal policy-level. This may be a first barrier to be taken in order to
solve the public/private dilemma on the level of domestic yards.
However, there are some key examples of strategies to enhance sus-
tainable yard management for fostering public value and ecosystem
services. Meléndez-Ackerman et al. (2014), for example, look into
socio-economic incentives that drive yard design and maintenance
practices, finding “consistent vegetation associations with the age of the
residents, housing ownership, and with yard size (Meléndez-Ackerman
et al., 2014).” Harris et al. (2013) find how “emotions circulate between
homeowners, yards, and neighborhood political economies, creating
collectivities of management practices bound by shared experience of
emotions (Harris et al., 2013).” Zhang et al. (2015) argue that “that
awareness, education and changing culture of taste and preference can
serve [as] additional measures together with law and technological
advancement toward sustainable lawn in the United States and the
world (Zhang et al., 2015).”

Different ideas on incentives for yard design and strategies are
closely tied to specific CT perspectives. In order to address residents
effectively, it could be wise to investigate the perspectives constellation
of a target community before deciding on any roadmaps. In the public
debate and international literature on the role of gardens for sustain-
able urban environments and biodiversity four dominant strategies for
promoting greener gardens can be identified. These can all be placed on
a public/private scale as they are dealing with the public/private di-
lemma in different ways, ranging from individualised, private ways to
solutions negotiated in the public sphere (Edwards, 2014) (see Table 6).

The first dominant way of addressing the issues related to paved
gardens is by focusing on market based solutions: many horticultural
entrepreneurs react to the increasing awareness around the negative
effects of paving by promoting a “partial-infiltration permeable pave-
ment system (Drake et al., 2014)” and other technological ways of
storing and managing rainwater in the home yards. Even though such
systems improve the quality and uptake of storm water (Drake et al.,
2014), this technology driven and Individualist strategy does not really
take into account the arguments of green gardens for the promotion and
conservation of biodiversity. As the Individualist group in the Nether-
lands is relatively small, adoption of such technologies may be easy, but
probably not contribute to people’s favoured garden ideals that proved

to be much more green and lush. Market based strategies place the
solution of the public/private dilemma with the individual home-
owner. The risk is that only limited sustainability concerns are taken
into account, neglecting the full spectrum from climate change to bio-
diversity. Also the risk exists that no action will be taken at all.

Secondly, in many neighbourhoods and communities in the U.S.
(especially suburbs) Home Owners Associations (HOAs) have a large
influence in the way residents design and maintain their yards (Beumer
and Martens, 2015a,b; Larson et al., 2009; Larson et al., 2010;
Chowdhury et al., 2011; Cook et al., 2012; Larson and Brumand, 2014).
In many HOAs ideals of neat and tidy, well-maintained lawns dominate
the suburban landscape (Visscher et al., 2016; Nassauer, 1995a,b;
Zheng et al., 2011). Some resistance to this HOA prescribed ‘traditional’
image of what a garden should be arose during the economic crisis
around 2008: many people started growing food or meadows in their
frontyards (grow food, not lawns) (Wekerle and Classens, 2015). Also
some HOAs in the South-West of the US increasingly promote drought
resistant gardens inhabiting endemic desert biodiversity (Beumer and
Martens, 2015a,b; Larson et al., 2009; Larsen and Harlan, 2006; Norris-
Bernzel and Edinger, 2005; DBG, 2013; Larsen and Swanbrow, 2006;
Martin, 2008; St.Hilaire et al., 2010; Zube et al., 1986). This strategy
places the solution of the public/private dilemma in the collective
hands of home-owners. Such a community-focus moves further away
from the individualised solution but not necessarily takes into account
broader debated values of sustainability and conservation.

Thirdly, in different European cities in Germany, Denmark, Austria
and in the Netherlands, raising taxes on pavement (negative tax in-
centives) or reducing effluent charges for residents with green gardens
(positive tax incentives) have been implemented at the local level as
strategies to reduce soil sealing of home gardens (Prokop et al., 2011;
Artmann, 2014). These strategies would fit the controlistic worldview
of the Hierarchist. Most of European garden culture is however char-
acterised by the freedom residents have to design their home yards to
their own liking (Beumer and Martens, 2015a,b; Dewaelheyns et al.,
2014; Dewaelheyns et al., 2013; Dewaelheyns et al., 2016). This ac-
counts for the Netherlands as well. There are no strict rules and reg-
ulations for garden design and maintenance. This strategy solves the
public/private dilemma in a public way. However, it is not necessarily a
publicly debated and negotiated way and this top-down approach im-
pairs the freedom of home owners to design their yards in their own
personal way. The risk emerges of losing a lot of cultural and biological
diversity when gardening becomes subject to top-down incentives.

Fourthly, awareness campaigns like Operatie Steenbreek – a Dutch
campaign where Dutch municipalities cooperate in a national network
to experiment with innovative participatory practices, garden ideas and
share knowledge around benefits of green gardens over the dis-
advantages of paved gardens – are interesting, as they put the issue on
the local and national agenda and place it in a sphere of public debate
and shared practice (Edwards, 2014). It creates a common under-
standing of what a ‘good’ or ‘sustainable’ garden is for each particular
municipal context (Edwards, 2014; Dijk et al., 2017; Silvertown, 2009).
It also generates a wealth of information for policymakers and scientists
to see what type of processes do work and do not work to engage ci-
tizens in solving public issues in a co-creative way (Scholl and Kemp,
2016). This strategy finds the solution for the public/private dilemma
in a negotiated public vision of what is ‘the good way’ and provides

Table 6
Different types and risks of solutions to the public/private dilemma.

Solution Type Public/Private Scale Perspective Risks

Market based solutions Individual sphere solution Individualist/Dynamic No action/limited sustainability scope
Home Owners Associations based solutions Community based solution Egalitarian Limited to community ideals
Tax based solutions Public solution top-down Hierarchist Impairs freedom, diversity, and creativity
Awareness Campaign based solutions Public sphere solution bottom-up Egalitarian Preaching to the choir
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opportunity to localise and contextualise solutions to a high extend.
However, involving residents in such processes is time consuming and
labour intensive. Besides, experience from the Operatie Steenbreek
campaign also learns that most people who respond to the campaign are
already garden lovers.

The identified cognitive dissonance of paved reality and lush ideals
suggests that awareness campaigns may not be sufficient to create a
critical mass that turns home gardens into havens for wildlife and hubs
for sustainability. Effects could possibly be generated by marketing
practical examples and planting schemes of green and biodiversity
friendly gardens that are not time and work intensive. Nevertheless, as
the reasons for the cognitive-dissonance are not crystal clear, more
investigation about what hampers and what would motivate the large
group of especially Egalitarians to start bringing their ideals into
practice – and dissolve this cognitive dissonance – would be re-
commendable. Perhaps insights can be gained from research on the
adoption of sustainable energy systems (like photovoltaics) and do-
mestic insulation in the context of climate change (Vasseur and Kemp,
2015; Karakaya and Sriwannawit, 2015). However, whereas the barrier
for adopting sustainable energy often can be attributed to the ‘cost
factor’, within Dutch domestic yards the ‘ease factor’ obviously plays a
larger role (Vasseur and Kemp, 2015).

From a policy-perspective, the Autonomous perspective may not
need to be convinced as this group already has a high intrinsic moti-
vation for gardening in the context of accommodating ecological pro-
cesses. The Fatalist ‘strategy’ of neglect has not (yet) been discussed as a
solution. Although from a social-cultural point of view neglected gar-
dens are being framed as problematic (Johns and Merton, 2015), they
sometimes carry high biodiversity value (Beumer and Martens,
2015a,b). As the Hierarchist perspective prefers neat and tidy gardens
and has a high percentage of courtyards, this may be an important but
difficult to reach target group. However, if the tide is turning away from
pavement at some point, Hierarchists may be likely to conform to new
social gardening norms.

The general existing cognitive dissonance between green ideals and
paved practice allows multiple stakeholders with various perspectives
to assess and experiment with different incentives and greener low-
maintenance concepts for enhancing the ecological quality of domestic
gardens and for bridging the gap between private space and public
interests. Experimentation with various garden concepts to align all the
human preferences and ecological values may be a role for the Dynamic
Integrator to take up.

5. Conclusion

This paper explored answers about the way Dutch domestic gardens
contribute to- and reflect public values related to urban sustainability and
biodiversity conservation. Semi structured surveys were conducted and
analysed within the heuristic framework of Cultural Theory. Through
four more specific research questions insights were provided into the
way Dutch respondents: 1) relate to global sustainability and con-
servation issues in their daily lives; 2) relate to their domestic outside
spaces; 3) prefer yard maintenance, design and trends; 4) connect their
gardening activities to ideas of (local and global) sustainability and
biodiversity conservation. An important finding showed that a cogni-
tive dissonance exists between what most respondents find attractive
gardens (lush and green) and the way most residents actually designed
their gardens (paved low maintenance style).

The answers to the four main research questions have been dis-
cussed in the context of the global need for more sustainable cities and
biodiversity conservation, which is reflected in the UN Sustainable
Development Goals (particularly Goal 11) (United Nations, 2016a,b)
and the CBD Aichi targets (CBD, 2011). It was discussed how domestic
gardens may – via strengthening rich green infrastructure – or may not
– via soil sealing and paving – contribute to global goals of sustain-
ability and biodiversity conservation. It was discussed how specific

gardening trends and ideals relate to different perspectives. Different
types of solutions and incentives were brought forward to show how,
based on the variety of perspectives, citizens could be engaged towards
making their gardens more sustainable and biodiversity friendly. These
solutions can be attributed to certain preferences for solving the public/
private dilemma on a scale ranging from individualised solutions to
solutions made in the public sphere.

Further researching and understanding the public/private dilemma
(Haignere, 1999) and the way it influences sustainable urban planning,
design and biodiversity conservation from within the home yard may be
an imperative step to take to make real progress and de-pave our little
paradises.
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