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Abstract

This study examined how key decision-making determinants influence urban tree
retention and removal decisions in Malaysian development areas. Drawing upon
the Expected Utility Theory (EUT), data were gathered through a structured
survey involving 265 practicing landscape architects. The exploratory factor
analysis (EFA) revealed two key dimensions of expected decision outcomes—
utility maximisation and risk avoidance. Multiple regression analyses further
indicated that considerations such as cost—benefit considerations, spatial and
project limitations, institutional guidelines, social perception, tree characteristics,
and resource availability all play significant roles in influencing these outcomes.
Retention decisions were driven by long-term benefits and risk avoidance,
whereas removal decisions emphasised cost efficiency, project feasibility, and
institutional requirements. Overall, the findings suggest that managing urban
trees effectively requires balancing practical benefits with risk considerations,
supported by expert judgement and stronger policy frameworks for tree
conservation.
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INTRODUCTION

Urbanisation is advancing rapidly across the globe, intensifying the tension
between the demand for new infrastructure and the preservation of urban green
spaces. Trees in cities serve multiple ecological and social functions—they
moderate the microclimate, support biodiversity, enhance public well-being, and
contribute to cultural identity. Yet, despite these well-established benefits, many
urban development projects continue to result in large-scale tree removal. The
absence of a consistent and integrated decision-making framework for
determining whether trees should be retained or removed remains a major
challenge (Conway, 2016; Hassan et al., 2024; Hilbert et al., 2019; Jim, 2017;
Kronenberg, 2014; Maidin & Mobarak Ali, 2009; Suliman et al., 2021). In
Malaysia, this issue has become increasingly visible as rapid urban expansion
places pressure on balancing development objectives with the conservation of
existing trees. Previous studies have highlighted the ecological and social
importance of urban trees, but decisions are often shaped by economic, spatial,
institutional, and social constraints. Expected Utility Theory (EUT) provides a
useful framework for understanding how decision-makers evaluate uncertain
outcomes by weighing potential benefits against perceived risks. The theory was
first formalised by von Neumann and Morgenstern (1944) and later refined by
Mongin (1997) to address behavioural and contextual dimensions of rational
choice. While Expected Utility Theory has been extensively used in economics
and risk management, its application within urban forestry and planning remains
limited.

Accordingly, this study pursued two main objectives. The first was to
identify and validate the dimensions of expected decision outcomes—utility
maximisation and risk avoidance through Exploratory Factor Analysis (EFA).
The second was to examine how key determinants of decision-making, including
cost-benefit considerations, institutional influences, social perceptions, spatial
and physical environment factors, tree characteristics, survivability, project
factors, and resource availability, shape retention and removal decisions using
multiple regression analysis. Beyond its theoretical contribution, this study
extends the application of Expected Utility Theory within the Malaysian
development context and contributes to the growing literature on urban tree
management. The study also sought to offer practical insights to support policy
formulation, planning guidelines, and professional practice among landscape
architects, local authorities, and developers. By providing empirical evidence on
how benefits and risks are assessed in urban tree management, the research aimed
to strengthen evidence-based decision frameworks and encourage more
sustainable tree conservation practices in Malaysian cities. The following
sections of this paper review the relevant literature and theoretical foundations,
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describe the research methodology, present the findings, and discuss their
implications for policy and professional practice.

LITERATURE REVIEW

Urban trees provide multiple ecosystem services, including shading, air
purification, stormwater control, microclimate regulation, and aesthetic
enhancement, and cultural identity while fostering biodiversity and public well-
being (Jones & Cloke, 2002; Maleknia & Pakravan-Charvadeh, 2025; O’brien et
al., 2022; Wolfet al., 2020). However, these benefits are often disregarded during
urban development, where trees are perceived as physical or financial constraints
(Garcia, 2025; Willis et al., 2024). Determinants influencing urban tree decisions
can be categorised into several groups. Economic factors include the costs of tree
protection, maintenance, or removal, as well as the long-term benefits such as
increased property value (Beuschel & Rudel, 2010; Conway, 2016; Song et al.,
2018). Trees are more likely to be retained when removal costs are high or
replacement planting is expensive, whereas removal can be justified when it
supports efficiency, safety, or other project gains (Nik Mohamed Sukri et al.,
2022). Closely related are spatial and project-related factors, which involve site
suitability, underground conditions, and compatibility with development designs.
Previous studies have shown that tree retention is facilitated when projects
incorporate layout planning to integrate trees into design concepts, despite
enhancing ecological and aesthetic values (Nik Hanita, 2012). Conversely, space
constraints, narrow frontages, and infrastructure access requirements often drive
tree removal (Croeser et al., 2020; Guo et al., 2018, 2019; Lavy & Hagelman,
2017; Morgenroth et al., 2017). Institutional determinants further shape decision
outcomes through laws, guidelines, and compliance requirements. While tree
inventories, protection lists, and enforcement mechanisms can strengthen
retention, weak legislation, ineffective penalties, and limited regulation on private
land often undermine protection (Clark et al., 2020; Guo et al., 2019; Ordoénez-
Barona et al., 2021).

Regulatory and socio-cultural contexts further influence tree
management issues in Malaysia. For example, Hamzah et al. (2017) examined
urban dwellers’ applications for tree removal in Kajang, revealing that cost
implications, space limitations, and lack of enforcement contribute significantly
to removal decisions. Local planning guidelines (PLANMalaysia, 2021) also
show that weak implementation of tree protection bylaws and insufficient
arboricultural expertise hinder consistent decision-making. Complementing these
are social factors, which reflect the role of public perceptions, community
participation, and expert involvement. Awareness of tree protection policies,
socio-economic conditions, and cultural values all influence stakeholder attitudes
toward tree retention, with arborists and landscape architects often serving as
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mediators, while public protests or community support may sway decisions
(Conway & Bang, 2014; Danquah et al., 2023; Ordénez-Barona, 2017).
Biological and survivability factors also play a key role, including species, age,
health, and structural condition. Mature, healthy, or culturally significant trees
are often prioritised for retention due to their ecological and social value, whereas
unsafe, diseased, or poorly adapted trees may be removed (Jim, 2005;
Morgenroth et al., 2017; Roman et al., 2020). Finally, resource factors reflect the
availability of funding, technical expertise, and technology. Financial constraints
and insufficient training often limit local authorities’ ability to manage trees
effectively, leading to removal rather than retention (Brunner & Cozens, 2013;
PLANMalaysia, 2021). Altogether, these determinants influence how decision-
makers judge whether trees should be retained or removed when outcomes are
uncertain. In this study, the Expected Utility Theory (EUT) provided the
theoretical foundation for understanding this evaluation process. The theory
explains decision-making as a balance between two key considerations: utility
maximisation and risk avoidance. Utility maximisation reflects the pursuit of
optimal benefits—such as economic gains, project efficiency, and value
enhancement—when determining whether to retain or remove trees. In contrast,
risk avoidance focuses on reducing potential losses and uncertainties related to
safety hazards, maintenance costs, or ecological degradation. By weighing these
two aspects, decision-makers aim to reach a rational, benefit-risk—based
judgement under uncertain conditions.

METHODOLOGY

Study Sample and Data Collection

This study adopted a quantitative survey design to examine decision-making
determinants in urban tree retention and removal in Malaysia. The study
population comprised 829 landscape practitioners registered with the Institute of
Landscape Architects Malaysia (ILAM) for the 2021/2022 session. Using the
Krejcie and Morgan (1970) formula, a minimum of 262 samples was required,
and data collection was completed after 265 valid responses were obtained,
giving a 77% response rate. A simple random sampling technique was applied to
ensure equal chances of selection (Gay & Airasian, 2003). Data were collected
using an online questionnaire (Google Form) distributed from March to
September 2022 via email, WhatsApp, Facebook, Instagram, and direct emails to
registered landscape firms. The questionnaire consisted of four sections:
demographics, determinants of retention, determinants of removal, and expected
decision outcomes. Fourteen items were developed to measure expected decision
outcomes. The determinant constructs were adapted from previous studies related
to urban forestry and development planning, covering economic, institutional,
social, spatial and physical environment, project-related, biological,
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survivability, and resource-related considerations. All items were measured using
a five-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree).
The questionnaire items were reviewed by local authority officers (PBT) to
ensure contextual relevance and content validity. To minimise potential common
method bias, respondent anonymity was maintained and the questionnaire items
were presented in a clear and neutral format.

Procedure and Data Analysis

Data analysis was conducted using SPSS Version 26. Normality tests confirmed
that the dataset satisfied the assumptions required for multivariate analysis. The
analysis involved two main stages. In the first stage, Exploratory Factor Analysis
(EFA) with Varimax rotation was performed on 14 items to identify the latent
structure of expected decision outcomes. Prior to factor extraction, the suitability
of the data for Exploratory Factor Analysis (EFA) was assessed using the Kaiser—
Meyer-Olkin (KMO) Measure of Sampling Adequacy and Bartlett’s Test of
Sphericity. The KMO value of 0.829 indicated very good sampling adequacy,
exceeding the recommended threshold of 0.60 (Hair et al., 2010). Bartlett’s Test
of Sphericity was statistically significant [}*(91) = 1765.335, p < 0.001],
confirming sufficient intercorrelations among the variables and supporting the
appropriateness of factor analysis. The communalities of the retained items
ranged from moderate to high, indicating acceptable representation of the
variables within the extracted factor structure. Although several items showed
moderate cross-loadings and lower communalities, these items were retained
because they remained theoretically important within the Expected Utility Theory
(EUT) framework and satisfied the factor loading retention criteria. Reliability
analysis was conducted to assess the internal consistency of the extracted
constructs. The Cronbach’s alpha values for utility maximisation and risk
avoidance were 0.829 and 0.836 respectively, indicating good internal
consistency and satisfactory reliability of the measurement scales. Two distinct
components emerged, representing utility maximisation and risk avoidance. Item
inclusion was guided by factor loadings greater than 0.40 and cross-loadings
below 0.40 (Maskey et al., 2018). Mean scores for each extracted factor were
computed and subsequently used as dependent variables in the regression
analyses.

In the second stage, multiple regression analyses using the stepwise
method were carried out to examine how various decision-making determinants
predicted these two expected outcomes across both tree retention and removal
contexts. The approach was used to identify the most influential predictors for
each decision outcome dimension. Prior to regression analysis, diagnostic
assessments were conducted to ensure that the assumptions of multiple regression
were adequately satisfied. Four regression models were tested: (i) retention and
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utility maximisation, (ii) retention and risk avoidance, (iii) removal and utility
maximisation, and (iv) removal and risk avoidance. This two-phase analytical
process, which combined construct validation through factor analysis with
explanatory testing through regression, offered a systematic way to examine how
practitioners weigh anticipated benefits against potential risks in urban tree
management decisions. Figure 1 presents an overview of the methodological
flow, outlining the sequence from data collection and factor validation to
regression analysis and interpretation of the decision outcomes.

Research Framework
Grounded in Expected Utility Theory (EUT)
Dimensions: Utility Maximmisation & Risk Avoidance

]

Literature Review & Conceptualisation
Identification of decision-making determinants

g

Data Collection
Population: 829 ILAM-registered practitioners
Sampling: Simple Random Sampling
Data Source: Online Survey

J

Data Analysis (SPSSv26)
Step 1: Exploratory Factor Analysis (EFA)
(Varimax rotation, Factor loadings = 0.40)
Step 2: Multiple Regression Analysis
(1) Retention—Utility Maximisation, (11) Retention—Risk Avoidance, (111) Removal-Utility
Maximisation, (iv) Removal-Risk Avoidance

J

Results Interpretation & Discussion
EFA and Regression findings (EUT framework)
Analysis of determinants shaping retention and removal outcomes

J

Conclusion

Figure 1: Summary of the research methodology

ANALYSIS AND DISCUSSION

Exploratory Factor Analysis (EFA) of Expected Decision Outcomes
Exploratory Factor Analysis (EFA) with Varimax rotation was conducted on all
14 items measuring expected decision outcomes. The analysis extracted two
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components consistent with theoretical expectations, together explaining 53.81%
of the total variance. Factor 1 accounted for 43.11%, while Factor 2 explained
10.70% (Table 1).

Table 1: Total Variance Explained by Factors

Rotation
Component Initial % of Cumulative  Sums of % of Cumulative
Eigenvalues Variance % Squared Variance %
Loadings
1 6.04 43.11 43.11 3.84 27.42 27.42
2 1.50 10.70 53.81 3.70 26.39 53.81

Inspection of the rotated component matrix (Table 2) showed that items
clustered into two groups representing expected outcomes related to utility
maximisation and risk avoidance. Although several items demonstrated moderate
cross-loadings and lower communalities, no items were removed because they
satisfied the retention criteria of factor loadings >0.40 and cross-loadings <0.40.
The communalities of the retained items ranged from moderate to high, indicating
acceptable representation of the variables within the extracted factor structure.

Table 2: Rotated Component Matrix and Communalities
Utility Risk

Expected Decision Outcomes Maximisation Avoidance Communality
Expected outcomes related to utility maximisation
High costs of tree protection 0.81 0.656
Low financial returns from tree retention 0.80 0.640
Profit from timber sales due to tree removal 0.62 0.384
High maintenance costs of retained trees 0.78 0.608
Retention on high-value property is not 0.80 0.640
worthwhile
Expected outcomes related to risk avoidance
Retention requires additional maintenance work 0.34 0.67 0.564
Retention complicates construction vehicle access 0.63 0.397
Tree care requires expert involvement 0.39 0.43 0.337
Limited protective equipment for retained trees 0.38 0.57 0.469
Trees have difficulty adapting if retained 0.66 0.436
Transplanted trees often fail to survive 0.61 0.372
Trend of tree failure in surrounding areas 0.62 0.384
Retention may endanger public safety 0.76 0.578
Retention may disrupt construction activities 0.66 0.436

Regression Analysis and Interpretation

Multiple regression was used to test the influence of decision-making
determinants on expected decision outcomes, separately for tree retention and
tree removal. The regression analyses provide insights into how different
determinants influence expected decision outcomes in urban tree management.
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Table 3: Summary of Multiple Regression Results

Decision Outcome Yol q , F-value
Context Dimension Significant Predictors R (p <0.05)
. Utility _

Retention NP Cost and benefit ( = 0.40) 0.16  50.80
maximisation
Risk Cost and benefit (B = 0.54), Spatial and

Retention . physical environment ( = 0.24), Social (B = 0.36  48.47
avoidance 0.17)

Removal Utility Cost and benefit (f = 0.54), Project (B = 0.23), 062  144.06

maximisation  Institutional (§ = 0.14)
Risk Spatial (B = 0.66), Tree characteristics (f =
Removal avoidance 0.40), Resources (f = 0.34), Project (3 =0.21), 0.69 112.76
Survivability (B =0.11)

Retention — Utility Maximisation and Risk Avoidance

For tree retention decisions, the analysis showed that cost and benefit, spatial and
physical environment, and social considerations significantly influenced the
expected outcomes for both utility maximisation and risk avoidance. Among
these, cost and benefit were found to be the most dominant predictor of utility
maximisation (f = 0.40, R? = 0.16, F = 50.80, p < 0.05), highlighting the
importance of economic evaluation in shaping practical decisions. Based on the
Expected Utility Theory (EUT), decision-makers tend to pursue the highest
benefits while keeping potential losses to a minimum. In this study, such
behaviour can be seen in the way practitioners consider financial implications,
project feasibility, and social acceptance when deciding whether to retain trees
within development sites.

In relation to risk avoidance, the combined influence of cost and benefit,
spatial and physical environment, and social factors accounted for 36% of the
variance in decision outcomes [F (3, 261) = 48.47, p < 0.05]. Proper financial
planning supports adequate tree protection and maintenance, while spatial and
physical environment factors, such as available planting areas and construction
access help reduce possible hazards. Meanwhile, social factors like stakeholder
involvement and public perception can prevent disputes and strengthen local
support for retention efforts. These findings indicate that decisions to retain trees
require a balanced consideration of both the expected benefits and the potential
risks involved. Viewed through the EUT framework, these two dimensions are
closely linked. Cost—benefit evaluations drive decisions that aim for long-term
ecological, social, and economic value, whereas risk-avoidance strategies ensure
that such benefits are achieved safely and sustainably. In practice, retaining high-
value trees—those that contribute to air quality, energy savings, or property
enhancement—is only realistic when cost, space, and safety issues are adequately
managed. This suggests that tree retention is not a simple matter of cost or
convenience, but rather a rational process of weighing trade-offs between
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anticipated gains and possible risks, aligning well with the principles of the
Expected Utility Theory (Barron et al., 2021; Fazilah et al., 2013; Kellogg et al.,
2017; Pryor & Watson, 2016; Shi et al., 2023).

Removal — Utility Maximisation and Risk Avoidance

For tree removal decisions, the analysis identified two related dimensions,
namely utility maximisation and risk avoidance, which reflect the complex nature
of decision-making described by the Expected Utility Theory (EUT). Three
determinants—cost and benefit, project-related factors, and institutional
guidelines—were found to significantly predict utility maximisation, explaining
62% of the variance [F (3, 261) = 144.06, p < 0.05]. Cost-benefit analysis played
a major role in determining whether tree removal would bring net advantages,
particularly in cases involving diseased or hazardous trees. Project-related factors
contributed to construction efficiency and better site planning, while adherence
to institutional requirements ensured that removals followed legal and
environmental standards. These findings are consistent with earlier studies that
highlight the importance of economic reasoning and regulatory compliance in
achieving optimal development outcomes (Clark et al., 2020; Lee et al., 2021;
Willis et al., 2024).

At the same time, five key determinants, namely spatial constraints, tree
characteristics, resources, project-related factors, and tree survivability, had a
significant effect on risk avoidance decisions, accounting for 69% of the variance
[F (5, 259) = 112.76, p < 0.05]. Efficient spatial planning helped reduce
environmental loss and public resistance, while tree characteristics such as
species, age, and health informed judgments about safety and design quality.
Access to sufficient resources, including professional expertise and regulatory
support, improved the quality of decisions, and consideration of survivability
ensured that tree removal did not undermine long-term ecosystem services
(Apfelbeck et al., 2020; Ordofiez et al., 2023). Overall, the results showed that
removal decisions are shaped by a careful balance between the desire to maximise
benefits and the need to minimise risks, in line with EUT’s ideas. Decision-
makers attempt to improve cost efficiency and project feasibility (utility
maximisation) - while simultaneously reducing potential problems related to
safety, environmental impacts, or limited resources (risk avoidance). In practice,
choices made for economic or technical reasons are often adjusted based on risk
considerations, helping to ensure that tree removal supports both short-term
project success and long-term ecological resilience. This suggests that urban tree
removal decisions are not purely technical or financial choices but rather
deliberate assessments of benefits and risks made within the context of
uncertainty.
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CONCLUSION

Multiple interconnected determinants influence decisions about urban tree
retention and removal, as this study demonstrates. For retention, long-term utility
and risk avoidance are primarily guided by cost—benefit considerations, spatial
and physical environment constraints, and social factors, ensuring trees are
maintained safely and provide maximum ecological, aesthetic, and cultural
benefits. In tree removal, decisions are driven by cost efficiency, project-related
factors, institutional guidelines, tree characteristics, resources, and survivability,
allowing practitioners to minimise ecological and social risks while maximising
development outcomes. Overall, the findings reinforce the application of
Expected Utility Theory in understanding urban tree decision-making under
uncertainty. They also highlight the importance of evidence-based frameworks,
expert input, and comprehensive planning to ensure sustainable urban tree
management, balancing environmental conservation with development needs.
This study provides practical guidance for policymakers, developers, and
practitioners to enhance urban tree conservation and integrate trees effectively
into development projects. As this study employed a cross-sectional survey
design, the findings should be interpreted as associational rather than causal
relationships. Future studies may adopt longitudinal or mixed-method approaches
to further examine decision-making processes in urban tree management.

ACKNOWLEDGEMENT
The authors acknowledge for the financial assistance from the Fundamental
Research Grant Scheme (FRGS). Grant: FRGS/1/2015/WABO03/UITM/03/1.

REFERENCES

Apfelbeck, B., Snep, R. P. H., Hauck, T. E., Ferguson, J., Holy, M., Jakoby, C., Scott
Maclvor, J., Schir, L., Taylor, M., & Weisser, W. W. (2020). Designing wildlife-
inclusive cities that support human-animal co-existence. Landscape and Urban
Planning, 200. https://doi.org/10.1016/j.landurbplan.2020.103817

Barron, S., Sheppard, S., Kozak, R., Dunster, K., Dave, K., Sun, D., & Rayner, J. (2021).
What do they like about trees? Adding local voices to urban forest design and
planning. Trees, Forests and People, 5. https://doi.org/10.1016/j.tfp.2021.100116

Beuschel, V., & Rudel, T. K. (2010). Can real-estate developers be “green”?: Sprawl,
environmental rhetoric, and land use planning in a New Jersey community. Society
and Natural Resources, 23(2), 97-110.
https://doi.org/10.1080/08941920802013981

Brunner, J., & Cozens, P. (2013). “Where have all the trees gone?”” Urban consolidation
and the demise of urban vegetation: A case study from Western Australia.
Planning Practice and Research, 28(2), 231-255.
https://doi.org/10.1080/02697459.2012.733525

Clark, C., Ordédiez, C., & Livesley, S. J. (2020). Private tree removal, public loss: Valuing
and enforcing existing tree protection mechanisms is the key to retaining urban

© 2026 by MIP 126



PLANNING MALAYSIA
Journal of the Malaysia Institute of Planners (2026)

trees on private land. Landscape and Urban Planning, 203, 1-11.
https://doi.org/10.1016/j.1andurbplan.2020.103899

Conway, T. M. (2016). Tending their urban forest: Residents’ motivations for tree
planting and removal. Urban Forestry and Urban Greening, 17, 23-32.
https://doi.org/10.1016/j.ufug.2016.03.008

Conway, T. M., & Bang, E. (2014). Willing partners? Residential support for municipal
urban forestry policies. Urban Forestry and Urban Greening, 13(2), 234-243.
https://doi.org/10.1016/j.ufug.2014.02.003

Croeser, T., Ordonez, C., Threlfall, C., Kendal, D., van der Ree, R., Callow, D., &
Livesley, S. J. (2020). Patterns of tree removal and canopy change on public and
private land in the City of Melbourne. Sustainable Cities and Society, 56.
https://doi.org/10.1016/j.s¢s.2020.102096

Danquah, J. A., Pappinen, A., & Berninger, F. (2023). Determinants of tree planting and
retention behaviour of homeowners in built-up urban areas of Ghana. Trees,
Forests and People, 13. https://doi.org/10.1016/j.tfp.2023.100410

Fazilah, M., Awang Noor, A. G., Mustafa Kamal, M. S., & Abdullah, M. (2013).
Appraisal of Urban Trees Value Using Thyer Method. Pertanika J. Trop. Agric.
Sci, 36(S), 143—156. http://www.pertanika.upm.edu.my/

Garcia, 1. (2025). Residential Green Infrastructure: Unpacking Motivations and Obstacles
to Single-Family-Home Tree Planting in Diverse, Low-Income Urban
Neighborhoods. Sustainability (Switzerland), 17(16).
https://doi.org/10.3390/sul7167412

Gay, L. R., & Airasian, P. W. (2003). Educational research: competencies for analysis
and applications. Merrill/Prentice Hall.

Guo, T., Morgenroth, J., & Conway, T. (2018). Redeveloping the urban forest: The effect
of redevelopment and property-scale variables on tree removal and retention.
Urban Forestry and Urban Greening, 35, 192-201.
https://doi.org/10.1016/j.ufug.2018.08.012

Guo, T., Morgenroth, J.,, & Conway, T. (2019). To plant, remove, or retain:
Understanding property owner decisions about trees during redevelopment.
Landscape and Urban Planning, 190.
https://doi.org/10.1016/j.landurbplan.2019.103601

Hamzah, H., Othman, N., & Mohd Hussain, N. H. (2017). Tree Removal Application by
Urban Dwellers: A Case Study of Kajang Local Authority. Proceedings of
International Conference on Architecture (ICRP-AVAN), 124—128.

Hassan, K., Nizam, W. S., Mohamad, W., Hasan, R., & Bahaluddin, A. (2024). Decision-
Making for Tree Removal in Urban Development: Insights From Local
Authorities in Malaysia. Journal of the Malaysia Institute of Planners, 22(6), 196—
206.

Hilbert, D. R., Roman, L. A., Koeser, A. K., Vogt, J., & van Doorn, N. S. (2019). Urban
tree mortality: A literature review. Arboriculture & Urban Forestry, 45(5), 167—
200.

Jim, C. Y. (2005). Outstanding remnants of nature in compact cities: Patterns and
preservation of heritage trees in Guangzhou City (China). Geoforum.
https://doi.org/10.1016/j.geoforum.2004.06.004

127 © 2026 by MIP



Khalilah Hassan, Izrahayu Che Hashim, Suzanah Abdullah, Marina Abdullah, Azrul Bahaluddin
EXPECTED UTILITY AND RISK CONSIDERATIONS IN URBAN TREE MANAGEMENT: THE ROLE OF
DECISION-MAKING DETERMINANTS

Jim, C. Y. (2017). Urban Heritage Trees: Natural-Cultural Significance Informing
Management and Conservation. In Advances in 21st Century Human Settlements
(pp- 279-305). Springer. https://doi.org/10.1007/978-981-10-4113-6 13

Jones, O., & Cloke, P. (2002). Tree cultures: the place of trees and trees in their place.
Berg.

Kellogg, W. A., Mikelbank, B., Laverne, R., Hexter, K. W., Kellogg, W. A. ;, Mikelbank,
B.;, & Laverne, R. ; (2017). The Economic Value of Tree Preservation in a Weak
Land Development Market Region. Urban Publications.
https://engagedscholarship.csuohio.edu/urban_facpubhttps://engagedscholarship.
csuohio.edu/urban_facpub/1461

Krejcie, R. V, & Morgan, D. W. (1970). Determining sample size for research activities.
Educational and Psychological Measurement, 30, 607-610.

Kronenberg, J. (2014). Why not to green a city? Institutional barriers to preserving urban
ecosystem services. Ecosystem Services, 12, 218-227.
https://doi.org/10.1016/j.ecoser.2014.07.002

Lavy, B. L., & Hagelman, R. R. (2017). Spatial and temporal patterns associated with
permitted tree removal in Austin, Texas, 2002-2011. Professional Geographer,
69(4), 539-552. https://doi.org/10.1080/00330124.2016.1266953

Lee, C. H. Y., Tang, A. M. C, Lai, D. Y. F., Tai, A. P. K., Leung, A. S. L., Tao, D. K.
C., Leung, F., Leung, S. S. M., Wu, C, Tong, S. C. S., & Ng, K. T. K. (2021).
Problems and management of Acacia-dominated urban forests on man-made
slopes in a  subtropical, high-density city.  Forests, 12(3).
https://doi.org/10.3390/£12030323

Maidin, A. J., & Mobarak Ali, B. B. (2009). Powers of the local authority in regulating
land planning and development control: whither control. Planning Malaysia, 7,
133-147.

Maleknia, R., & Pakravan-Charvadeh, M. R. (2025). Cultural roots in urban landscapes:
Examining psychological and place attachment factors in heritage tree
conservation. Journal for Nature Conservation, 84.
https://doi.org/10.1016/j.jnc.2024.126816

Maskey, R., Fei, J.,, & Nguyen, H. O. (2018). Use of exploratory factor analysis in
maritime research. Asian Journal of Shipping and Logistics, 34(2), 91-111.
https://doi.org/10.1016/j.ajs1.2018.06.006

Mongin, P. (1997). Expected Utility Theory. In J. B. Davis, D. W. Hands, & U. Maki
(Eds.), Handbook of Economic Methodology.

Morgenroth, J., O’Neil-Dunne, J., & Apiolaza, L. A. (2017). Redevelopment and the
urban forest: A study of tree removal and retention during demolition activities.
Applied Geography, 82, 1-10. https://doi.org/10.1016/j.apgeog.2017.02.011

Nik Hanita, N. M. (2012). Ecological Approaches in Designing Neighbourhood Green
Spaces as Urban Wildlife Habitat in the Klang Valley, Peninsular Malaysia.
International Journal of Applied Science and Technology, 2(3).

Nik Mohamed Sukri, N. A., Wan Ariffin, W. T., & Salim, S. (2022). Tree Preservation
Order of Act 172: A Malaysian Legislation Towards Sustainable Urban Forests.
In S. Maruthaveeran & Wendy. Y. Chen (Eds.), Urban Forestry and Arboriculture
in Malaysia. Springer.

© 2026 by MIP 128



PLANNING MALAYSIA
Journal of the Malaysia Institute of Planners (2026)

O’brien, L. E., Urbanek, R. E., & Gregory, J. D. (2022). Ecological Functions and Human
Benefits of Urban Forests. Urban Forestry & Urban Greening, 75.

Ordonez, C., Threlfall, C. G., Kendal, D., Baumann, J., Sonkkila, C., Hochuli, D. F., van
der Ree, R., Fuller, R. A., Davern, M., Herzog, K., English, A., & Livesley, S. J.
(2023). Quantifying the importance of urban trees to people and nature through
tree removal experiments. People and Nature. https://doi.org/10.1002/pan3.10509

Ordoéifiez-Barona, C. (2017). How different ethno-cultural groups value urban forests and
its implications for managing urban nature in a multicultural landscape: A
systematic review of the literature. In Urban Forestry and Urban Greening (Vol.
26, pp. 65-77). Elsevier GmbH. https://doi.org/10.1016/j.ufug.2017.06.006

Ordoéiiez-Barona, C., Bush, J., Hurley, J., Amati, M., Juhola, S., Frank, S., Ritchie, M.,
Clark, C., English, A., Hertzog, K., Caffin, M., Watt, S., & Livesley, S. J. (2021).
International approaches to protecting and retaining trees on private urban land.
Journal of Environmental Management, 285.
https://doi.org/10.1016/j.jenvman.2021.112081

PLANMalaysia. (2021). Kajian Pemeliharaan Pokok di Kawasan Pihak Berkuasa
Tempatan Mengikut Peruntukan Bahagian VA, Akta 172 - Laporan Cadangan

Akhir (Draf Pertamay).
Pryor, M., & Watson, G. (2016). Mature tree transplanting: Science supports best
management practice. Arboricultural Journal, 38(1), 2-217.

https://doi.org/10.1080/03071375.2016.1157401

Roman, L. A., Conway, T. M., Eisenman, T. S., Koeser, A. K., Ordéiiez Barona, C.,
Locke, D. H., Jenerette, G. D., Ostberg, J., & Vogt, J. (2020). Beyond ‘trees are
good’: Disservices, management costs, and tradeoffs in urban forestry. Ambio,
50(3), 615-630. https://doi.org/10.1007/s13280-020-01396-8

Shi, F., Meng, Q., Pan, L., & Wang, J. (2023). Root damage of street trees in urban
environments: An overview of its hazards, causes, and prevention and control
measures. Science of The Total Environment, 904.
https://doi.org/https://doi.org/10.1016/].scitotenv.2023.166728

Song, X. P., Tan, P. Y., Edwards, P., & Richards, D. (2018). The economic benefits and
costs of trees in urban forest stewardship: A systematic review. Urban Forestry
and Urban Greening, 29, 162—170. https://doi.org/10.1016/j.ufug.2017.11.017

Suliman, S., Samsudin, S., & Ahmad, M. H. (2021). Decision making principles in land
development approval. Planning Malaysia, 19, 121-134.

Von Neumann, J., & Morgenstern, O. (1944). Theory of Games and Economic Behavior
(60th Anniversary). Princeton University Press.

Willis, E. M., Koeser, A. K., Clarke, M., Hansen, G., Hilbert, D. R., Lusk, M. G., Roman,
L. A., & Warner, L. A. (2024). Greening development: Reducing urban tree
canopy loss through incentives. Urban Forestry & Urban Greening, 91, 128184.
https://doi.org/10.1016/j.ufug.2023.128184

Wolf, K. L., Lam, S. T., McKeen, J. K., Richardson, G. R. A., Bosch, M. van den, &
Bardekjian, A. C. (2020). Urban trees and human health: A scoping review.
International Journal of Environmental Research and Public Health, 17(12), 1—
30. https://doi.org/10.3390/ijerph17124371

Received: 5" December 2025. Accepted: 6 February 2026

129 © 2026 by MIP



