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Abstract
Recently, the increase in urbanization has momentously intensified the climate issues in urban centres. A large number of the
population is vulnerable to climate change living in urban areas all over the world. The decline in agricultural activities leads
to food insecurity in urban areas. Urban gardening is promoted as a viable option to achieve food security and help reduce
the climate impact in urban areas. Urban gardening can help reduce the carbon footprint, curtail food production’s time and
distribution costs, and offer food security and safety. Urban agriculture can be categorized as sustainable as it has economic,
social, and climate impacts. The value-belief-norm framework is utilized to evaluate green gardening intentions and practices.
The online survey collected cross-sectional data from 1,721 urban respondents in Malaysia. Based on the data analysis per-
formed with structural equation modelling partial least square regression (SEM-PLS), it was found that the biospheric, egois-
tic, and altruistic values significantly influenced the new environmental paradigm. The environmental paradigm, awareness of
consequences, and ascription of responsibility have significant positive effects on personal norms to engage in green garden-
ing. The green trust and personal norms promote green gardening intention, subsequently leading to green gardening prac-
tices. A community-level effort is required to mitigate the climate change issue caused by urbanization and address food
availability problems. Civic administration and residents should work together to protect the green spaces in urban centres,
which promotes public well-being.
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Introduction

The recent increase in urbanization has taken place along
with multi-faceted issues of disturbing larger ecosystems
related to environmental quality, food security, air pollu-
tion, groundwater level, increased greenhouse gases, and
general citizen health (Al-Mayahi et al., 2019; Zasada
et al., 2020). Urbanization reduces the per-capita land
available for food production and causes disturbance in
civic life. The increase in urbanization has led to the
emergence of sustainability and resilience issues, which
makes it necessary to address these issues for sustainable
and resilient urban living (Michael et al., 2018).

Urbanites in Malaysia should consider engaging in
green production and consumption practices to address the
environmental and food security challenges (Landon et al.,
2018). The civic administration can motivate urbanites to
grow their own food (Lewis et al., 2018). Meanwhile,

commercial farming in sub-urban areas can help feed the
growing urban population. Given the increasing popularity
of gardening among urbanites, urban gardening offers pro-
mising prospects for attaining sustainable and resilient
urban living (Al-Mayahi et al., 2019).

Compared to commercial farming, urban gardening
comes in various shapes and sizes, necessitating the use of
small gardening spaces. Rooftop gardening, kitchen or
backyard gardening, and the municipal administration’s
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open areas are all forms of urban gardening (Hashim
et al., 2020). Urban gardening increases food supply, pro-
duces revenue, and aids urban dwellers in their efforts to
address the sustainability concerns that heavy urbaniza-
tion has created (Zadada et al., 2020). Urban gardening
has improved food security, and people have reported
more incredible biodiversity (Ramli et al., 2021).
Gardening in the home enhances physical and mental
health when used as a recreational activity for city dwell-
ers (Chowdhury et al., 2018; Michael et al., 2018).
However, urban gardening was overlooked and unsup-
ported by government and non-government organizations
(NGOs; Lewis et al., 2018). The government and NGOs
arrange no training and awareness sessions to promote
urban farming knowledge and support for the community
to engage in urban farming (Chowdhury et al., 2018).
Changes in building codes in urban areas, as well as coor-
dinated efforts by city government, NGOs, and civic com-
munities, can harness communities’ positive proclivity to
engage in urban farming (Al-Mayahi et al., 2019).

Urban gardening presents multiple ecological benefits
for urban inhabitants. Besides, home gardens offer air
purification, reduce the heat effects, allow the residents
to use organic wastes, and help reduce GHG emissions
(Zasada et al., 2020). Home gardens also serve as habi-
tats for various creatures, while biodiversity aids in
maintaining and mitigating urban climate challenges
(Ramli et al., 2021). Urban farming, for example, helps
with water efficiency (Chowdhury et al., 2018), energy
conservation (Al-Mayahi et al., 2019), and communal
cohesion (Al-Mayahi et al., 2019; Zasada et al., 2020). It
boosts the community’s economic and social well-being
(Hashim et al., 2020).

With the growing economy in Malaysia, a rapid
increase in urbanization has been witnessed in recent
times. Malaysians are facing a sharp increase in food
prices, given that Malaysia is becoming a net importer of
food items and is in a highly vulnerable state (Hashim
et al., 2020). To achieve national food security and safety,
inclusive efforts are required to produce and process the
local food the residents need (Ramli et al., 2021).
Moreover, the self-adequacy of food production requires
the production of agriculture in all possible methods,
including home gardening, roof-top gardening, urban gar-
dening areas, and small agriculture farming (Chowdhury
et al., 2018). A collective approach is essential in addres-
sing the issues of climate change, food security, and urba-
nization (Pahlevi & Suhartanto, 2020). Developing viable
ways to use every possible green area or home for garden-
ing can help mitigate climate change issues (Zhang et al.,
2020). Recently, the Malaysian government allocated
10million Malaysian Ringgit (USD 2.5 Million) for urban
agriculture projects (MalayMail, 2020).

Green gardening requires a specific value set and rea-
lizing that the climate requires human help. Therefore,
the present study explored the causal chain of the VBN
model application on green gardening behavior among
Malaysian residents in urban areas. Green trust was
included in this study as Yildirim and Semiz (2019) claim
that it enhances green intention and behavior. As a
result, this research suggests that green trust can be used
to motivate people to engage in green gardening.

Literature Review

Theoretical Foundation

Green behaviors are considered, while more efforts have
been undertaken to understand and explore the develop-
ment of green behaviors. These initiatives begin with
advancing the Norm Activation Theory (NAT), which
explores the role of personal moral inclinations that con-
tribute to green behaviors (Fornara et al., 2020).
Additionally, NAT proposed that the awareness of the
danger or threat leads to acknowledging the responsibil-
ity to assist or mitigate the situation. Moral obligations
build the personal norms (PLN) that build pro-social
behaviors. Value-Belief-Norm (VBN) is an extension of
the NAT that includes human values, suggesting the
belief that generating the norms leads to green behaviors
(Stern, 2000).

Values are the innate system of preferences that guide
human behavior and are denoted by the degree of impor-
tance of something or an action (Fornara et al., 2020).
Individuals’ actions or behavior are guided by their val-
ues, which are broad preferences (Stern, 2000). Value-
Belief-Norm postulates that the biospheric, egoistic, and
altruistic values help develop a new mindset among the
people, in which taking care of the environment is essen-
tial given that the climate is at risk (Wensing et al., 2019).
Biospheric values (BCV) are based on the idea that promi-
nent environmental factors are critical for human life
(Ünal et al., 2019). Taking care of the environment is
associated with caring for non-human species (Stern,
2000). Also, BCV builds around preventing pollution,
protecting the environment, collectively working for
nature and respecting the climate (Yildirim & Semiz,
2019). The altruistic values (ALV) epitomize the moral
essentials among individuals to be engaged in pro-social
behaviors for the benefit of society (Han et al., 2016).
ALVs are based on equity, social justice, and contribution
to the betterment of the world (S. H. Kim & Seock,
2019). Moreover, individuals with ALV lead to pro-
environment behaviors, such as recycling clothes and exhi-
biting environmentally friendly behaviors (Landon et al.,
2018). Egoistic values (EGV) represent individual engage-
ment in estimating the cost and benefits of existing
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behaviors regarding social power, authority, influence, or
ambition (Kiatkawsin & Han, 2017). The cost and benefit
estimation assist in developing green behaviors at multiple
avenues, including human behaviors (Zhang et al., 2020).

The value system contributing to the new environ-
mental paradigm (López-Mosquera & Sánchez, 2012)
led to the realization that human actions cause climate
change (Ünal et al., 2019). There is an awareness that
human actions on climate create global warming and
energy issues and intoxicate the climate (Zasada et al.,
2020). The awareness of consequences (AOC) creates the
instinct to be responsible for correcting climate issues at
the individual level (Yildirim & Semiz, 2019). The reali-
zation of the environment paradigm, awareness, and
ascription of responsibility (AOR) institute the PLN to
protect the environment (Zhang et al., 2020).

The stimulation of norms permits the development of
green intention and green behaviors (Stern, 2000).
Specifically, green behaviors denote the cognizable activ-
ities to reduce the adverse effect of one’s actions on cli-
mate, which improve the climate conditions and reduce
the impact of the climate in all possible manners (Wolske
et al., 2017). The development of PLN contributes to the
commitment to change personal behaviors toward the
environment and protect it (Choi et al., 2015).

Green Trust (GNT) is a perception that encourages
green behavior. Individual trust toward the green alter-
native as a viable solution to climate change is reflected
in their trust (K. Chen & Deng, 2016). The ‘‘Green
Trust’’ refers to a person’s willingness to trust and rely
on a product, service, or brand to deliver on its promises
of dependable environmental performance. Green reali-
zation is defined as the desire to engage in environmen-
tally friendly behaviors due to internal cognitive and
emotional impulses (Han et al., 2016). The feeling of
guilt refers to the knowledge that climate change requires
action; the perception of guilt encourages proactive
engagement in green activities, such as limiting environ-
mental effects in public and private settings (G. Chen
et al., 2020).

Hypotheses Development
Effect of Biospheric Values. Many individuals are com-

passionate toward the atmosphere and other living crea-
tures that build the environment. The BCVs describe the
essential individual concern for the environment and the
system required to sustain life (Choi et al., 2015).
Individuals’ BCV shapes the necessary beliefs that pro-
tect the environment, and changes in perception about it
are essential (Kiatkawsin & Han, 2017). Lind et al.
(2015) highlighted that the BCV significantly influenced
the Norwegian respondents’ new environmental para-
digm (NEP) for sustainable transport usage. Landon
et al. (2018) have established that the BCV impacts the

NEP of US tourists. Accordingly, the following hypoth-
esis was developed for the study:

Hypothesis (H1a): BCV positively affects the NEP
among the urban botanists in Malaysia

Effect of Altruistic Values. The ALV depicts equivalence,
justice, and peace for all, where help is readily available
for all parties. Individuals with ALV are more inclined
toward environmental consciousness (Landon et al.,
2018). Han et al. (2016) highlighted that ALV shapes the
new ecological paradigm to exhibit eco-friendly beha-
viors. Kiatkawsin and Han (2017) argued that ALV
among young travellers affects the new ecological para-
digm. Therefore, the following hypothesis was
developed:

Hypothesis (H1b): ALV positively affects the NEP
among the urban botanists in Malaysia

Effect of Egoistic Values. EGV denotes the individuals’
belief in assessing the cost and benefits of future beha-
viors. Individual EGVs shape the necessary advantages
of the individuals’ beliefs and the penalties associated
with green behaviors (Liu et al., 2018). Besides, individu-
als are not interested in changing their existing behaviors
unless the future behaviors contribute to more advan-
tages (Stern, 2000). Jasson, Marell, and Nordlund (2011)
stated that the EGV significantly influences the NEP for
using alternative fuel vehicles among Swedish residents.
Wensing et al. (2019) postulated that egoistic values posi-
tively instigate the individual’s inclination to exhibit pro-
environmental behaviors among farmers. Recently,
Zhang et al. (2020) recognized that the EGV influences
Chinese farmers’ NEP to engage in environmentally
friendly farming. Therefore, the following hypothesis
was predicted for the study:

Hypothesis (H1c): EGV positively affects the NEP
among the urban botanists in Malaysia

Effect of New Environmental Paradigm

Human attention and corrective actions are believed to
be needed in the environment to preserve life on Earth
(H. J. Kim et al., 2016). It is perceived that the environ-
ment is necessary for creating a sense of responsibility for
reducing the human impact on the climate and taking
every possible action to restore the climate (Landon
et al., 2018). Individuals with a NEP actively consider the
consequences of human actions on the environment and
take practical actions to reduce the impact of humans on
the environment (Han et al., 2016). Recently, Fornara
et al. (2020) postulated that pro-environmental beliefs
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influence the AOC among the European sample regard-
ing nature-related issues. Based on this discussion, the
following hypothesis was proposed:

Hypothesis (H2): NEP positively affects the AOC
among urban botanists in Malaysia.

Awareness of Consequences

Personal belief indicates many allied beliefs and beha-
viors, in which VBN suggests the underlying association
between the AOC and AOR related to environmental
behaviors (S. H. Kim & Seock, 2019). Currently,
Fornara et al. (2020) recognized a substantial impact of
the AOC on the AOR toward the nature-associated
behaviors to maintain the bio-diversity amongst the
European populations. Accordingly, Zhang et al. (2020)
postulated that the awareness of the consequences of
environmental problems has a significant impact on the
AOR for adopting environment-friendly farming prac-
tices among Chinese growers. Therefore, the following
hypothesis was developed:

Hypothesis (H3): AOC positively affects the AOR
among the urban botanists in Malaysia.

Development of Personal Norms

The VBN theory demonstrates that the natural chain
links the beliefs, significantly influencing individual
norms. Developing a NEP allows PLN to protect the
environment and reduce human impact on climate (Ünal
et al., 2019). Landon et al. (2018) postulated that devel-
oping a new ecological worldview influences PLN. There
is a personal view in which the environmental viewpoint
is crucial in building PLN and environmental behavior.
Wensing et al. (2019) demonstrated that pro-
environmental attitudes shape environment-related per-
sonal norms. Accordingly, the following hypothesis was
presented:

Hypothesis (H4a): NEP positively affects PLN among
the urban botanists in Malaysia.

Zhang et al. (2020) demonstrated that the AOC influ-
ences the PLN to conduct environment-friendly agricul-
ture practices. However, Choi et al. (2015) recorded a
significant influence of the AOC on the PLN among the
USA respondents who visited green hotels. Fornara et al.
(2020) suggested that the AOC empowers PLN, which
could assist individuals in reducing the climate impact
among European residents. The following hypothesis
was suggested:

Hypothesis (H4b): AOC positively affects PLN among
the urban botanists in Malaysia.

The VBN schemes for the ascription of responsibilities
contribute to the progress of PLN (Han et al., 2016).
Kiatkawsin and Han (2017) suggested that the AOR
impacts the PLN among young travellers. However, the
AOR among Chinese farmers provides substantial help
in developing the PLN to commence the use of environ-
mentally friendly farming (Zhang et al., 2020). The
related hypothesis was suggested as follows:

Hypothesis (H4c): AOR positively affects PLN among
the urban botanists in Malaysia.

Development of Green Gardening Intentions (GGI)

GNT influences attitudes toward green products and
practices (Pahlevi & Suhartanto, 2020). The development
of the GNT suggests the intention for green behaviors
(Gill & Jacob, 2018). Wang et al. (2019) postulated that
GNT harnesses the green purchase intention of Chinese
consumers. Also, using PLN builds personal preferences
to engage in green behaviors (Riper & Kyle, 2014). On
the other hand, Ünal et al. (2019) suggested that PLN
motivates individuals to develop green behavioral inten-
tions. Fornara et al. (2020) highlighted a significant posi-
tive impact of the PLN among the European respondents
on the intention of green behavior. Meanwhile, a recent
study by Zhang et al. (2020) demonstrated that the PLN
among Chinese agriculture professionals indicated the
intention to employ environmentally friendly farming
practices. Based on this discussion, the following hypoth-
esis was formulated:

Hypothesis (H5a): PLN positively affects GGI among
the urban botanists in Malaysia.
Hypothesis (H5b): GNT positively affects GGI among
the urban botanists in Malaysia.

Green Gardening Practices (GGP)

The intention is the prominent antecedent of actual beha-
vior, and it substantially explains an individual’s propen-
sity to engage in a prospective behavior in voluntary
contexts. Yildirim and Semiz (2019) highlighted that the
behavioral intention to engage in green behavior signifi-
cantly predicts voluntary participation in green beha-
viors. Therefore, the following hypothesis was presented:

Hypothesis (H6): GGI positively affects GGP among
the urban botanists in Malaysia.
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All associations hypothesized above are presented in
Figure 1.

Research Methodology

Research Design

The current study employed the quantitative method to
explore the factors influencing the intention and green
gardening behavior among Malaysian urban respon-
dents. Urbanites account for about 77.16% of Malaysia’s
total population, representing the current study’s target
population. This rate was found to be relatively higher
than that of the neighboring countries, including
Indonesia (56.64%), Thailand (51.43%), Philippines
(47.41%), Vietnam (37.34%), Laos (36.29%), India
(34.93%), Burma (31.14%), and Cambodia (24.23%;
The Global Economy, 2022). Only Brunei and Singapore
recorded a higher percentage of urbanites (The Global
Economy, 2022). Such urban migration contributes to
the shortage of agricultural labor inputs, which may
eventually lower agricultural productivity. Malaysia is
still coping with the labor shortage to allow low-skilled
foreign workers in the agricultural sector. However, that
may change in the next few years due to the continuous
economic growth in countries that currently supply low-
skilled foreign workers to Malaysia. Considering the
large population of urbanites in Malaysia, it is critical to
assess their intention and adoption of green gardening
practices to deal with food insecurity, the rising prices of
food and food products, and the health risk from con-
ventional commercial agricultural methods. The data
were collected in a cross-sectional manner, followed by
implementing the causal-predictive data analysis

technique PLS-SEM for the study hypothesis testing
based on the VBN model.

Population and Sample

The current study’s target population was the general
population living in Malaysia’s urban areas. The sample
size calculation was conducted with G-Power 3.1 with a
chosen power of 0.95 and an effect size of 0.15, which
comprised nine predictors. The required sample size was
166 (Faul et al., 2007), while a minimum threshold of 200
samples was suggested for PLS-SEM (Hair et al., 2019).
The study employed the second generation of statistical
analysis and structural equation modeling techniques.
The convenience sampling technique was utilized in the
current study; we added a few qualifying questions to the
survey to assess the suitability of the respondents. The
respondents’ consent was obtained before they partici-
pated in the study. Data was collected by uploading the
online survey form (Google Form) on social media plat-
forms, including Facebook and WhatsApp groups, dur-
ing the first 2weeks of July 2021. The final analysis was
performed with the 1.721 valid sample data collected.

Survey Instrument

In the current research, pre-validated and corroborated
scales were used. The BCV was evaluated by four items
extracted from Han et al. (2016), while the ALV was
assessed with four question items adapted from Han
et al. (2016); EGV was estimated with five-item borrowed
from Han et al. (2016). The NEP was assessed with five
items taken from López-Mosquera and Sánchez (2012).

Figure 1. Research framework.
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The AOC was estimated with six items borrowed from
López-Mosquera and Sánchez (2012) and Choi et al.
(2015). The ascription of responsibility was gauged with
five items adapted from López-Mosquera and Sánchez
(2012) and Ünal et al. (2019). PLN was then evaluated
with five items extracted from Choi et al. (2015) and
Ünal et al. (2019). GNT was gauged with five items bor-
rowed from Y.-S. Chen (2010), while six items were
obtained from K. Chen and Deng (2016). Maichum et al.
(2016) assessed the intention toward GGP. The adoption
of GGP was evaluated with five items taken from
Sanchezm Lopezz-Mosquera and Lera-Lopez (2015) and
Walton and Austin (2011). All items used in this study
presented in Supplementary materials (Supplementary
Table 1. Survey Instrument).

Common Method Bias (CMB)

According to Podsakoff et al. (2012), measuring different
constructs with the same method yields biases, as sharing
the same measurement method may contribute to certain
cases of covariation between the constructs. Therefore,
this study applied Harman’s one-factor test as a diagnos-
tic technique to determine the CMB effect. The single
factor accounted for 36.8%, which was below the recom-
mended threshold of 40% in Harman’s one-factor test.
Subsequently, the inconsequential influence of CMB in
this study was approved (Podsakoff et al., 2012).
Additionally, CMB evaluated the current study by test-
ing the full collinearity of all study constructs (Kock,
2015). While the study constructs regressed on the com-
mon variable, the variance inflation factor (VIF) values
amounted to ALV (1.997), BCV (2.182), EGV (1.486),
NEP (2.890), AOC (2.405), AOR (3.207), PLN (2.089),
GNT (1.000), GGI (1.000), and GGP (1.000). All VIF
values were less than 3.3, indicating the absence of bias
from the single-source data (Kock, 2015).

Multivariate Normality

Hair et al. (2019) suggested the evaluation of multivariate
normality before the use of SmartPLS. Therefore, multi-
variate normality for the study data was assessed with
the Web Power online tool (source. https://webpower.
psychstat.org/wiki/tools/index). The calculated Mardia’s
multivariate p-value indicated a non-normality issue in
the study data, given that the p-values were below .05
(Cain et al., 2017).

Data Analysis Method

With the multivariate non-normality in the study data,
partial least square–structural equation modelling (PLS-
SEM) was employed. Hair et al. (2019) suggested using

variance-based structural equation modelling (CB-SEM)
to analyze the current exploratory-natured study. Smart-
PLS 3.1 program was employed to analyze the data col-
lected for the current study. The PLS-SEM is a multivari-
ate exploratory method for analyzing integrated latent
construct path structure (Hair et al., 2019). Also, PLS-
SEM empowers the researcher to exhibit proper function
with non-normal and small data sets. Despite the absence
of specific assumptions regarding the goodness-of-fit sta-
tic requirements, it is also a casual-predictive analytical
tool for executing complex models with composites
(Ringle & Sarstedt, 2016). The PLS-SEM analysis was
conducted in two phases. Specifically, the first phase was
performed on the model estimation, where the model
construct reliability and validity were evaluated (Hair
et al., 2019). Following that was phase two, which was
performed to evaluate correlations of the models and sys-
tematic testing of the study path model (Ringle &
Sarstedt, 2016). The study analysis with r2, Q2, and effect
size f2 could explain the endogenous construct change
caused by the exogenous constructs (Hair et al., 2019).

The importance-performance map analysis (IPMA)
specifies the study constructs into relatively high to low
through the corresponding importance and performance
of the endogenous construct (Hair et al., 2019). Besides,
it differentiates the possible area of improvement from
the practice and scholarly standpoints. As an unstandar-
dized method, the IPMA analysis alters the total effect
into total rescaled variables (Ringle & Sarstedt, 2016),
which are rescaled and documented for the range of every
latent construct from 0 to 100. The latent construct mean
score signifies the performance of the latent construct,
where 0 indicates the smallest score and 100 indicates the
highest importance in the performance of the endogenous
construct (Hair et al., 2019).

Results

Respondents Demographic

According to the current study’s analysis of the respon-
dents, 55.4% of the total sample of 1,721 were female.
Regarding marital status, 50.1% of the study samples
were single, while 49.2% of the respondents were mar-
ried. The remaining respondents were divorced or wind-
owed. The majority of the respondents were aged
between 26 and 35 years old (33.6%), while 33.5% of the
respondents were aged between 18 and 25 years old, 20%
of the study respondents were aged between 36 and
45 years old and the rest of the respondents aged above
46 years old (Tables 1 and 2).

Of the 1,721 respondents, 50.7% of the respondents
obtained a bachelor’s level of education or other equiva-
lent levels, 31.3% obtained master-level education, 8%
fulfilled secondary school level education, 9.6% fulfilled
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diploma level education, and the remaining respondents
achieved the doctorate level education. Among the
respondents, 42.2% of respondents received a monthly
income of between RM5,000 to RM7,500. In compari-
son, 24.1% of respondents received a monthly income of
under RM2500, 13.7% received a monthly income of
RM2,501 to RM5,000, and 8.4% of respondents were
provided with a monthly income of RM7,500 to
RM10,000. The remaining respondents received a
monthly income of more than RM10,000. Regarding
employment, most respondents (71.3%) had full-time
employment.

Reliability and Validity

Following Hair et al.’s (2019) suggestions, a two-step
evaluation process was adopted for the study. In the first
stage, the study latent construct reliabilities and validities
were achieved and evaluated with Cronbach’s alpha
(CA), Dijkstra-Hensele’s r, and composite reliability
(CR). The Cronbach’s alpha scores for each construct
were over the .7 threshold, while the minimum value of
Cronbach’s alpha value amounted to .98 (Hair et al.,
2019). The results are presented in Table 3. Additionally,
all the Dijkstra-Hensele’s r scores for the study con-
structs were higher than the .7 threshold, with the mini-
mum value of Dijkstra-Hensele’s r amounting to .802
(Hair et al., 2019). Similarly, the CR scores were higher
than the .70 thresholds, with the lowest CR value of .861
(Kock, 2015). These results indicated that the latent con-
structs achieved appropriate reliabilities and good per-
formance in the subsequent analysis stage.

The average value extracted (AVE) for each construct
was above 0.50, establishing the suitable convergent
validity to attain each construct’s uni-dimensionality

Table 1. Demographic Characteristics.

N %

Gender
Female 953 44.6
Male 768 55.4
Total 1,721 100.0

Age group (years)
18–25 576 33.5
26–35 579 33.6
36–45 344 20.0
46–55 203 11.8
More than 55 19 1.1
Total 1,721 100.0

Average monthly income (RM)
Below 2,500 415 24.1
2,501–5,000 236 13.7
5,001–7,500 726 42.2
7,500–10,000 145 8.4
More than 10,000 199 11.6
Total 1,721 100.0

Marital status
Single 863 50.1
Married 846 49.2
Divorced 7 0.4
Widowed 5 0.3
Total 1,721 100.0

Education
Secondary school certificate 137 8.0
Diploma certificate 166 9.6
Bachelor’s degree or equivalent 873 50.7
Master’s degree 539 31.3
Doctoral degree 6 0.3
Total 1,721 100.0

Employment
Full-time employment 1,227 71.3
Part-time employment 154 8.9
Unemployed 307 17.8
Retired 33 1.9
Total 1,721 100.0

Table 2. Reliability and Validity.

Variables No. items M SD Cronbach’s a Dijkstra-Hensele’s r
Composite
reliability

Average variance
extracted

Variance inflation
factors

BCV 4 5.892 0.923 .882 .867 .909 .714 2.182
ALV 6 5.979 0.887 .802 .804 .870 .627 1.997
EGV 5 5.508 0.888 .801 .802 .862 .557 1.486
NEP 5 5.783 0.875 .798 .802 .861 .553 2.890
AOC 4 6.022 0.871 .881 .881 .910 .628 2.405
AOR 5 5.869 0.935 .883 .883 .914 .680 3.207
PLN 5 5.660 0.983 .887 .887 .917 .689 2.089
GNT 5 5.535 0.998 .891 .891 .920 .697 1.000
GGI 6 5.433 1.027 .896 .897 .920 .658 1.000
GGP 5 5.072 1.266 .918 .918 .939 .753 —

Source. Author’s Data Analysis.

Note. BCV = biospheric values; ALV = altruistic values; EGV = egoistic values; NEP = new environmental paradigm; AOC = awareness of consequences;

AOR = ascription of responsibility; PLN = personal norms; GNT = green trust; GGI = green gardening intention; GGP = green gardening practices.
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(Hair et al., 2019). Each construct comprised adequate
convergent validity (see Table 3). The variance inflation
factor (VIF) values for each construct were under the
threshold of 3.3, proving that no multicollinearity issue
was present (Kock, 2015). The item loading and cross-
loading were described to confirm the discriminant valid-
ity of the constructs, as shown in Tables 3 and 4.

The study constructs achieved the discriminant valid-
ities (refer to Table 3). The Fornell and Larcker (1981)
criterion measured the constructs’ discriminant validity
of the study and was assessed with the square root of the
individual construct AVE. The square root of AVE for
the construct should be higher than the correlation
among other constructs (Hair et al., 2019). The HTMT
ratio required less than 0.90 to establish the discriminant
validity for each construct (Henseler et al., 2015). It
could be seen from Tables 3 and 4 that a discriminant
validity was present for each construct.

Path Analysis

The study model measurement evaluation was performed
in the second stage to appraise the study hypotheses. The
adjusted r2 score for the input constructs of BCV, ALV,
and EGV on the NEP illustrated the 46.0% of changes
in the NEP for green gardening. The predictive relevance
(Q2) score for the part of the model amounted to 0.251,

representing a medium predictive relevance (Kock,
2015). The adjusted r2 score for the NEP on the AOC
demonstrated the 54.5% variations in the AOC. The pre-
dictive relevance (Q2) score for this part of the model
was 0.339, indicating a medium predictive relevance
(Hair et al., 2019).

The adjusted r2 score for the AOC on the AOR clari-
fied the 62.1% variations in the AOR. The predictive
relevance (Q2) score for this part of the model amounted
to 0.418, indicating a high predictive relevance (Hair
et al., 2014). The adjusted r2 score for the three exogen-
ous constructs (e.g., NEP, AOC, and AOR) on the PLN
illustrated the 53.3% variations in the PLN.
Furthermore, the predictive relevance (Q2) score for this
part of the model was 0.364, indicating high predictive
relevance (Hair et al., 2019). The adjusted r2 score for
the two exogenous constructs (e.g., PLN and GNT) on
the GGI clarified the 64.5% variations in the GGI. The
predictive relevance (Q2) score for this part of the model
was 0.421, indicating a high predictive relevance (Kock,
2015). The adjusted r2 score for the GGI on the GGP
clarified the 57.0% variations in the GGP. The predictive
relevance (Q2) score for that part of the model was
0.427, indicating a high predictive relevance (Hair et al.,
2019).

The model’s standardized path scores, t-values, and
significance scores are presented in Table 6. The path

Table 3. Discriminant Validity: Fornell-Larcker Criterion.

BCV ALV EGV NEP AOC AOR PLN GNT GGI GGP

Fornell-Larcker criterion
BCV 0.845
ALV 0.695 0.792
EGV 0.491 0.552 0.746
NEP 0.618 0.609 0.480 0.744
AOC 0.628 0.652 0.478 0.738 0.792
AOR 0.582 0.600 0.482 0.704 0.788 0.825
PLN 0.597 0.542 0.481 0.637 0.646 0.696 0.830
GNT 0.505 0.470 0.472 0.532 0.562 0.616 0.715 0.835
GGI 0.510 0.448 0.470 0.521 0.535 0.586 0.731 0.755 0.811
GGP 0.385 0.272 0.407 0.345 0.314 0.381 0.569 0.646 0.755 0.868

HTMT ratios
BCV —
ALV 0.833 —
EGV 0.581 0.680 —
NEP 0.741 0.756 0.594 —
AOC 0.718 0.775 0.562 0.857 —
AOR 0.664 0.711 0.567 0.833 0.829 —
PLN 0.681 0.641 0.564 0.756 0.730 0.785 —
GNT 0.577 0.556 0.553 0.630 0.634 0.695 0.804 —
GGI 0.582 0.530 0.551 0.619 0.604 0.661 0.821 0.845 —
GGP 0.433 0.317 0.472 0.349 0.424 0.492 0.630 0.714 0.831 —

Source. Author’s Data Analysis.

Note. BCV = biospheric values; ALV = altruistic values; EGV = egoistic values; NEP = new environmental paradigm; AOC = awareness of consequences;

AOR = ascription of responsibility; PLN = personal norms; GNT = green trust; GGI = green gardening intention; GGP = green gardening practices.
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coefficient for the BCV and NEP (b=.346, t=10.086,
p=.000) denoted a positive and significant effect, sug-
gesting that BCV significantly influenced the NEP and

led to the acceptance of H1a. The path score between
ALV and NEP (b=.283, t=8.582, p=.000) signified
the significant positive influence of the ALV on the NEP.

Table 4. Loadings and Cross-Loading.

Code BCV ALV EGV NEP AOC AOR PLN GNT GGI GGP

BCV1 0.846 0.534 0.392 0.503 0.502 0.458 0.507 0.428 0.442 0.348
BCV2 0.873 0.614 0.408 0.544 0.533 0.503 0.492 0.400 0.408 0.295
BCV3 0.820 0.573 0.447 0.507 0.507 0.495 0.510 0.467 0.474 0.388
BCV4 0.839 0.623 0.411 0.534 0.576 0.508 0.510 0.415 0.404 0.274
ALV1 0.472 0.768 0.358 0.606 0.506 0.618 0.483 0.398 0.376 0.191
ALV2 0.461 0.772 0.386 0.558 0.486 0.601 0.506 0.462 0.431 0.290
ALV3 0.466 0.759 0.419 0.563 0.478 0.647 0.548 0.511 0.481 0.329
ALV4 0.539 0.815 0.351 0.604 0.539 0.621 0.489 0.409 0.391 0.205
ALV5 0.535 0.829 0.371 0.600 0.556 0.626 0.504 0.422 0.410 0.204
ALV6 0.508 0.807 0.386 0.577 0.529 0.630 0.537 0.468 0.453 0.274
EGV1 0.440 0.502 0.743 0.394 0.394 0.383 0.429 0.410 0.400 0.358
EGV2 0.288 0.340 0.692 0.333 0.331 0.298 0.253 0.236 0.242 0.201
EGV3 0.338 0.375 0.779 0.324 0.320 0.339 0.365 0.363 0.364 0.343
EGV4 0.339 0.358 0.784 0.324 0.311 0.341 0.350 0.354 0.376 0.330
EGV5 0.399 0.453 0.730 0.397 0.406 0.418 0.376 0.380 0.358 0.278
NEP1 0.456 0.451 0.377 0.730 0.517 0.488 0.438 0.357 0.355 0.230
NEP2 0.473 0.433 0.327 0.708 0.486 0.467 0.477 0.388 0.403 0.270
NEP3 0.424 0.430 0.332 0.757 0.555 0.522 0.452 0.363 0.363 0.239
NEP4 0.427 0.403 0.380 0.735 0.508 0.509 0.487 0.441 0.436 0.328
ENP5 0.515 0.536 0.371 0.787 0.662 0.616 0.513 0.430 0.385 0.226
AOC1 0.543 0.476 0.430 0.466 0.777 0.447 0.397 0.338 0.341 0.217
AOC2 0.582 0.548 0.380 0.489 0.811 0.490 0.416 0.349 0.322 0.162
AOC3 0.544 0.531 0.468 0.515 0.815 0.511 0.486 0.417 0.389 0.249
AOC4 0.532 0.507 0.472 0.456 0.764 0.448 0.414 0.382 0.365 0.232
AOR1 0.510 0.536 0.370 0.613 0.712 0.802 0.567 0.502 0.457 0.272
AOR2 0.479 0.476 0.409 0.551 0.633 0.831 0.589 0.525 0.489 0.349
AOR3 0.450 0.454 0.405 0.542 0.604 0.832 0.579 0.526 0.489 0.350
AOR4 0.466 0.497 0.409 0.585 0.628 0.823 0.550 0.470 0.473 0.288
AOR5 0.490 0.506 0.398 0.606 0.667 0.836 0.584 0.517 0.509 0.314
PLN1 0.494 0.438 0.410 0.509 0.521 0.568 0.820 0.572 0.590 0.465
PLN2 0.526 0.462 0.375 0.549 0.568 0.608 0.815 0.627 0.633 0.487
PLN3 0.478 0.468 0.398 0.523 0.536 0.586 0.838 0.575 0.591 0.440
PLN4 0.487 0.426 0.413 0.522 0.512 0.553 0.854 0.607 0.625 0.516
PLN5 0.489 0.453 0.399 0.539 0.541 0.569 0.822 0.586 0.594 0.450
GNT1 0.435 0.406 0.394 0.465 0.499 0.531 0.607 0.843 0.630 0.545
GNT2 0.436 0.418 0.400 0.468 0.500 0.534 0.613 0.838 0.626 0.518
GNT3 0.432 0.392 0.393 0.458 0.478 0.538 0.604 0.858 0.645 0.553
GNT4 0.404 0.379 0.407 0.411 0.407 0.476 0.569 0.822 0.630 0.560
GNT5 0.402 0.367 0.378 0.419 0.464 0.494 0.593 0.812 0.621 0.520
GGI1 0.375 0.324 0.353 0.375 0.374 0.420 0.585 0.624 0.825 0.634
GGI2 0.404 0.342 0.377 0.413 0.426 0.482 0.608 0.642 0.833 0.602
GGI3 0.455 0.415 0.375 0.467 0.493 0.526 0.629 0.619 0.810 0.561
GGI4 0.459 0.421 0.382 0.478 0.506 0.541 0.602 0.589 0.790 0.540
GGI5 0.360 0.297 0.394 0.360 0.354 0.419 0.569 0.588 0.822 0.676
GGI6 0.436 0.386 0.407 0.448 0.462 0.475 0.569 0.612 0.786 0.655
GGP1 0.316 0.217 0.348 0.283 0.248 0.324 0.486 0.551 0.662 0.880
GGP2 0.346 0.249 0.350 0.296 0.287 0.346 0.524 0.587 0.670 0.872
GGP3 0.297 0.198 0.345 0.268 0.232 0.305 0.481 0.550 0.649 0.882
GGP4 0.334 0.224 0.352 0.303 0.258 0.317 0.496 0.561 0.648 0.878
GGP5 0.376 0.291 0.369 0.349 0.339 0.363 0.481 0.552 0.647 0.827

Source. Author’s Data Analysis.

Note. The Italic values in the matrix above are the item loadings, and others are cross-loadings. BCV = biospheric values; ALV = altruistic values;

EGV = egoistic values; NEP = new environmental paradigm; AOC = awareness of consequences; AOR = ascription of responsibility; PLN = personal norms;

GNT = green trust; GGI = green gardening intention; GGP = green gardening practices.
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Overall, the result provided significant statistical support
for accepting H1b. Additionally, the path coefficient for
the EGV and NEP (b=.154, t=5.945, p=.000) sym-
bolized the influence of a positive and significant effect
of EGV on the NEP, leading to the support for H1c.

The path from NEP to AOC (b=0.738, t=48.603,
p=.000), which demonstrated the impact of the NEP
on the AOC, was recorded as positive and significant.
Overall, this result led to the support for accepting H2.
The path value for the AOC and AOR (b=.788,
t=69.874, p=.000) indicated that the AOC affected
the AOR, which provided the support to accept H3.

The path between NEP and PLN (b=.241,
t=8.289, p=.000), which indicated the influence of
NEP on the PLN, was recorded as positive and signifi-
cant. This result presented support for accepting the
H4a. The path between AOC and PLN (b=.140,
t=4.336, p=.000), which demonstrated the influence
of the AOC on the PLN, was recorded as positive and
significant. Therefore, the support to accept H4b was
present. The path between AOR and PLN (b=.415,
t=12.942, p=.000), which showed the influence of the
AOR on the PLN, was positive and significant. This
result showed support for accepting H4b.

The path between PLN and GGI (b=.392,
t=13.371, p=.000), which demonstrated the influence
of PLN on GGIs, was recorded to be positive and

significant. This result provided support for accepting
H5a. The path between GNT and GGI (b=.475,
t=16.219, p=0.000), which indicated the influence of
the GNT on the GGIs, was positive and significant and
showed support for the acceptance of H5b. Meanwhile,
the path coefficient for the GGI and GGP (b=.755,
t=62.338, p=.000) presented a positive and significant
effect, which offered support for accepting H6. Table 5
presents the path coefficients.

Importance-Performance Factors

The importance-performance matrix (IPMA) outcome
(presented in Table 6) has demonstrated that the AOC is
the most critical factor in the performance of GGP, with
a score of 83.786, followed by ALV, with a score of
83.027. The third most important factor for the perfor-
mance of the GGP included the BCV, with a score of
81.621. The fourth important factor was the AOR, with
a score of 81.230. Following that, the fifth significant
factor for the performance of GGP was the NEP.

Multi Group Analysis

The measurement invariance of composite models
(MICOM) portrayed the results of the compositional
invariance assessment. The permutation’s p-values for all

Table 5. Path Coefficients.

Hypothesis b t p r2 f2 Q2 Decision

H1a
BCV!NEP .346 10.086 .000 0.111 Accept

H1b
ALV!NEP .283 8.582 .000 .461 0.068 0.251 Accept

H1c
EGV!NEP .154 5.945 .000 0.030 Accept

H2
NEP!AOC .738 48.603 .000 .545 1.198 0.339 Accept

H3
AOC!AOR .788 69.874 .000 .645 1.642 0.418 Accept

H4a
NEP! PLN .241 8.289 .000 0.052 Accept

H4b
AOC! PLN .140 4.336 .000 0.013 Accept

H4c
AOR! PLN .415 12.942 .000 .533 0.128 0.364 Accept

H5a
PLN!GGI .392 13.371 .000 0.221 Accept

H5b
GNT!GGI .475 16.219 .000 .645 0.310 0.421 Accept

H6
GGI!GGP .755 62.338 .000 .570 1.327 0.427 Accept

Source. Author’s Data Analysis.

Note. BCV = biospheric values; ALV = altruistic values; EGV = egoistic values; NEP = new environmental paradigm; AOC = awareness of consequences;

AOR = ascription of responsibility; PLN = personal norms; GNT = green trust; GGI = green gardening intention; GGP = green gardening practices.
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constructs in gender and education of more than .05
indicated the establishment of compositional invariance.
However, the permutation’s p-values for ‘‘biospheric val-
ues’’ across four categories (i.e., age, income, employ-
ment, and marital status) did not exceed .05. As only one
construct (out of 10 constructs) recorded p-values of less
than .05, the fulfilment of compositional invariance in
four categories (i.e., age, income, employment, and mari-
tal status) was assumed. Therefore, this study proceeded
to compare the standardized path coefficients across the
groups through MGA in PLSPM. The results of the
MGA analysis revealed that the significant effect of GGI
on GGP among male respondents was more significant
than that of female respondents. Moreover, the influence
of BCV on NEP and PLN on GGI among the low-
income group (average monthly income of below RM
7,500) was found to be significantly higher than that of
the high-income group (average monthly income of more
than RM 7,500; Table 7).

Discussion

This study examined the GGI and adoption of GGP with
the VBN framework among Malaysian residents. As a
result, it was found that the biospheric, altruistic, and
egoistic values significantly influenced the NEP. Notably,
the result of this study was in line with the study by
Zhang et al. (2020), in which Biospheric, egoistic, and
ALV strongly promoted the NEP among Chinese agri-
culture producers. People with the right value system,
who see the environment as essential and conservation as
the best strategy, would reassess their views on the envi-
ronment, support the NEP, and actively participate in
environmental conservation.

According to the current research, the NEP signifi-
cantly impacted the AOC. Overall, the study outcomes
corroborated Fornara et al. (2020) hypothesis that people
with NEP caused an AOC among European respondents.
Based on the VBN causal path, the AOC promoted the
AOR toward green gardening. Moreover, these study
results were in line with the result by Zhang et al. (2020),
in which the awareness of the consequences occurring to
the climate due to urbanization created the AOR to
engage in green gardening actively.

It was proposed in this study that the new environ-
ment paradigm, AOC, and the AOR impacted the per-
sonal norm. This result agreed with Zhang et al.’s (2020)
findings that the NEP among farmers and AOR was
linked to the establishment of PLN. Also, it was sug-
gested that the personal norm and GNT contributed to
the GGI. Notably, this finding was in line with the find-
ing by Hiratsuka et al. (2018), where environmental val-
ues strongly represented the intention to use
environment-friendly cars among the Japanese respon-
dents. The GNT also highly influenced the GGI.
Overall, this study supported the result by Wang et al.
(2019) that GNT developed the intention of exhibiting
green behaviors. As suggested in this study result, GGI
initiates green gardening behavior. This study agreed
with Kim and Seock’s (2019) study, in which the inten-
tion to be involved in environmental behavior affected
pro-environmental behaviors.

Conclusions

Urbanization extensively destroys green areas and cre-
ates ecological problems. The current research aims to
empirically explore green gardening intentions and prac-
tices with the extended VBN model. The research results
offered pieces of empirical evidence that the biospheric,
egoistic, and ALV influence the NEP, which builds the
AOC and AOR. Furthermore, the NEP, AOC, and
AOR significantly influence the PLN in protecting a
neighborhood environment. The research also suggested
that the PLN and GNT contributed to the intention of
practising green gardening among urban residents.
However, GGP requires further support, given that this
intention may not be translated into GGP. Social sup-
port and inclusive exertions require individuals and
urban centre administrations to initiate protection over
the green gardens in private and public spaces. NGOs
can also play a significant role by working as a bridge
between the urban centre administration and urban resi-
dents to engage in urban farming practices. In this case,
mutual efforts are needed to mitigate the climatic issues
by utilizing the open spaces available to reduce food
security and climatic issues, given that urban centre

Table 6. Importance-Performance Matrix.

Factors effects green
gardening practices Total effect Performance

BCV 0.082 81.621
ALV 0.070 83.027
EGV 0.038 75.281
NEP 0.251 79.928
AOC 0.201 83.786
AOR 0.166 81.230
PLN 0.380 77.700
GNT 0.454 75.590
GGI 0.931 73.957

Source. Author’s data analysis.

Note. BCV = biospheric values; ALV = altruistic values; EGV = egoistic

values; NEP = new environmental paradigm; AOC = awareness of

consequences; AOR = ascription of responsibility; PLN = personal norms;

GNT = green trust; GGI = green gardening intention; GGP = green

gardening practices.
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Table 7. Multi Group Analysis.

Measurement of invariance
Associations

Multi-group analysis

MICOM Procedure (permutation p-value) Difference (b value, between groups) p-Value Decision

Gender (Group 1. male. N = 768; Group 2. Female, N = 953)
Biospheric values (.638)
Altruistic values (.295)
Egoistic value (.521)
New environmental paradigm (.275)
Awareness of consequences (.705)
Ascription of responsibility (.223)
Personal norms (.274)
Green trust (.834)
Green gardening intention (.452)
Green gardening practices (.401)

BCV!NEP .048 .241 No difference
ALV!NEP 2.072 .131 No difference
EGV!NEP .032 .259 No difference
NEP!AOC 2.012 .346 No difference
AOC!AOR 2.035 .056 No difference
NEP! PLN .035 .278 No difference
AOC! PLN 2.060 .184 No difference
AOR! PLN .067 .148 No difference
PLN!GGI 2.009 .446 No difference
GNT!GGI .042 .243 No difference
GGI!GGP .048 .029 Sig. difference

Age (Group 1. Less than or equal to 35 years. N = 1,155; Group 2. More than 35 years. N = 466)
Biospheric values (.001)
Altruistic values (.615)
Egoistic value (.801)
New environmental paradigm (.683)
Awareness of Consequences (.940)
Ascription of responsibility (.462)
Personal norms (.055)
Green trust (.531)
Green gardening intention (.462)
Green gardening practices (.411)

BCV!NEP .075 .146 No difference
ALV!NEP 2.053 .214 No difference
EGV!NEP 2.010 .420 No difference
NEP!AOC .019 .277 No difference
AOC!AOR .005 .427 No difference
NEP! PLN 2.023 .366 No difference
AOC! PLN .029 .345 No difference
AOR! PLN .067 .172 No difference
PLN!GGI .074 .106 No difference
GNT!GGI 2.073 .116 No difference
GGI!GGP 2.007 .396 No difference

Education (Group 1. School certificate and diploma. N = 303; Group 2. Bachelor degree and above. N = 1,418)
Biospheric values (.293)
Altruistic values (.381)
Egoistic value (.935)
New environmental paradigm (.599)
Awareness of Consequences (.422)
Ascription of responsibility (.396)
Personal norms (.730)
Green trust (.878)
Green gardening intention (.856)
Green gardening practices (.422)

BCV!NEP .078 .173 No difference
ALV!NEP 2.029 .365 No difference
EGV!NEP .014 .410 No difference
NEP!AOC .054 .075 No difference
AOC!AOR .027 .155 No difference
NEP! PLN .013 .431 No difference
AOC! PLN .115 .082 No difference
AOR! PLN 2.081 .171 No difference
PLN!GGI .054 .212 No difference
GNT!GGI 2.047 .258 No difference
GGI!GGP 2.003 .479 No difference

Income (Group 1. Less than or equal to RM7500. N = 1,377; Group 2. More than RM7500. N = 344)
Biospheric values (.006)
Altruistic values (.732)
Egoistic value (.487)
New environmental paradigm (.551)
Awareness of consequences (.341)
Ascription of responsibility (.389)
Personal norms (.377)
Green trust (.540)
Green gardening intention (.247)
Green gardening practices (.681)

BCV!NEP .145 .034 Sig. difference
ALV!NEP 2.108 .079 No difference
EGV!NEP 2.014 .417 No difference
NEP!AOC .051 .071 No difference
AOC!AOR 2.010 .350 No difference
NEP! PLN 2.028 .345 No difference
AOC! PLN .107 .097 No difference
AOR! PLN 2.020 .412 No difference
PLN!GGI .135 .031 Sig. difference
GNT!GGI 2.106 .066 No difference
GGI!GGP 2.005 .407 No difference

Employment (Group 1. full-time. N = 1,227; Group 2. part-time, unemployed, retired. N = 494)
Biospheric values (.044)
Altruistic values (.595)
Egoistic value (.461)
New environmental paradigm (.842)
Awareness of consequences (.216)
Ascription of responsibility (.965)
Personal norms (.869)
Green trust (.126)
Green gardening intention (.394)
Green gardening practices (.516)

BCV!NEP 2.098 .104 No difference
ALV!NEP .086 .112 No difference
EGV!NEP 2.013 .414 No difference
NEP!AOC 2.006 .418 No difference
AOC!AOR .043 .052 No difference
NEP! PLN 2.047 .256 No difference
AOC! PLN .050 .231 No difference
AOR! PLN 2.052 .233 No difference
PLN!GGI .052 .192 No difference
GNT!GGI 2.067 .132 No difference
GGI!GGP .041 .106 No difference

(continued)
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residents realize the need to correct the ecological issues
caused by high urbanization.

Theoretical Implications

The present study can offer two theoretical contribu-
tions. Firstly, the current work utilized the VBN model
to examine urban gardening intention and adoption
among Malaysian urban residents. The present work,
among a few studies, explored urban gardening with the
VBN model and extended the use of the VBN model.
Secondly, the present work extended the VBN model
with the green trust, which can help nurture the intention
and adoption of urban gardening among the study sam-
ples. Our study confirms a positive relationship between
green trust and the intention to adopt urban farming.

Policy and Managerial Implications

The current study highlighted that green gardening in
urban centres could be achieved by promoting the NEP
using endorsing the BCV, ALV, and EGV. An individual
with the NEP understands environmental issues and
humans as the sole party to mitigating climate issues
(Wolske et al., 2017). Here, the role of education policy
in building awareness and knowledge about urban gar-
dening is necessary. The city administration and NGO
can significantly promote awareness toward urban gar-
dening, harnessing the personal values necessary to nur-
ture the new environmental paradigm. The government
can allocate funds to educate and build the need to adopt
urban gardening among individuals and corporations.
Green gardening can take many forms, like an individual
using their house, backyard, rooftop, or a community-
provided specific area designed for urban gardening. Our
study findings demonstrated that PLN and GNT are
essential for promoting GGI. GNT represents the trust

in the effectiveness of urban gardening and the role of
the local administration in providing the space and sup-
port for urban gardening. A community-based participa-
tory learning approach that focuses on the purposes and
methods of green gardening and its economic, psycholo-
gical and environmental benefits can foster the develop-
ment of GNT among urban residents.

Moreover, the provision of space or a reduction in
gardening input costs may help to shape the intention
toward green gardening (Lewis et al., 2018). This aspect
also addresses the issue, given that many individuals are
interested in urban gardening, although the actual GGP
remains significantly lower than the intention. Here, the
issue of trust and resource provision is necessary to
inculcate personal resourcefulness and social support to
engage in urban farming in all possible forms. Besides,
the role of urban gardening as a source of food supply
should be addressed to achieve food security and safety
for urban inhabitants (Al-Mayahi et al., 2019). Similarly,
community leaders, environmental and development
organizations, and policymakers can develop a compre-
hensive framework to promote environmental values
and norms among communities to empower society to
address social, economic, and environmental issues. At
the same time, the implementation of strategic
community-based promotional activities and participa-
tory learning approaches can significantly increase the
intention and adoption of green gardening practices
among urban residents in Malaysia.

Four relevant limitations were present in this study.
Firstly, this study focused on green gardening intention
and behavior at an individual level. However, in urban
centres, most green gardening takes place in the green
spaces offered by the city administration. Social control
and influence are necessary for the success of green gar-
dening in urban areas. Therefore, it would be noteworthy
to apply social influence in future studies that may affect

Table 7. (continued)

Measurement of invariance
Associations

Multi-group analysis

MICOM Procedure (permutation p-value) Difference (b value, between groups) p-Value Decision

Marital status (group 1. single. N = 863; Group 2. married. N = 846)
Biospheric values (.015)
Altruistic values (.094)
Egoistic value (.788)
New environmental paradigm (.381)
Awareness of consequences (.768)
Ascription of responsibility (.434)
Personal norms (.461)
Green trust (.646)
Green gardening intention (.104)
Green gardening practices (.958)

BCV!NEP .064 .162 No difference
ALV!NEP 2.070 .133 No difference
EGV!NEP 2.038 .229 No difference
NEP!AOC 2.016 .299 No difference
AOC!AOR 2.018 .203 No difference
NEP! PLN 2.008 .438 No difference
AOC! PLN 2.020 .384 No difference
AOR! PLN .049 .230 No difference
PLN!GGI 2.020 .365 No difference
GNT!GGI .014 .402 No difference
GGI!GGP 2.016 .284 No difference
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the PLN and GGP. Secondly, this study used the VBN
model to explore green gardening intention and beha-
vior. It was suggested that future research utilizes value-
based adoption, given that many values are associated
with green gardening. The role of specific and general
knowledge about climate change and home gardening
also needs exploration. Future studies may adopt the
knowledge-belief-norm model to explore urban garden-
ing adoption.

Additionally, the continuous intention to engage in
home gardening is associated with fulfilling expectations
from home gardening. Thirdly, the current study col-
lected data from Malaysian urban residents, suggesting
that future studies incorporate samples from other areas
and different geographic locations. Communities in
Malaysia grow many kinds of food, as reflected by the
diverse usage of plants in daily food. Moreover,
Malaysians tend to plant medicinal and edible species in
their gardens. Adnan and Othman (2012) concluded the
significant roles of plants in healing, therapeutic aid, and
functions, such as consumption, beautification, utilities,
and rituals in Malaysia. The impact of national culture
can enhance our understanding of green gardening beha-
vior and improve the generalization of the study’s
results. It is recommended for future research incorpo-
rate factors of national climate behavior and the influ-
ence of national green policies on the adoption of urban
gardening. Lastly, the current study intended to highlight
the complexity and diversity of human behavior. The
obtained findings suggest a simplified linear relationship
between a few selected variables based on the average
values—for instance, GGI positively affected GGP, sug-
gesting that, on average, a higher degree of intention
potentially leads to a higher degree of adoption.
However, most of the respondents in this study demon-
strated a higher degree of intention with a low level of
adoption (or no adoption). Therefore, it is recommended
that future research consider the influence of cultural
and human diversity on the intention and adoption of
urban gardening.
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