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Abstract

Developing an urban riverfront requires an appropriate impact assessment to avoid any impairment in future.
Impact assessment indicators and its parameters often be a set of guidelines in developing an expedient riverfront
within urban area. Nonetheless, the impact assessment indicators and its parameters that could be used as standard
pillars of local practices is currently concerned. Therefore, this paper aims to incipient a socio-economic and
psychological impact assessment model for Urban Riverfront Development (URD) in Malaysia. Melaka River,
Malaysia has been chosen as a case study to measure the socio-economic and psychological indicators including
its parameters suited with the local area. Partial Least Squares Structure Equation Modeling (PLS-SEM) was
utilized to generate the model. A stratified random sampling was adopted for sample selection technique and
structured questionnaires were disseminated among 500 respondents. However, after screening process, only 421
questionnaires were accepted to be analyzed. An exploratory factor analysis has been done to observe underlying
constructs measuring the property building owners’ perception of socio-economic impacts of URD. There are
eight (8) hypotheses by eight (8) indicators and forty-three (43) parameters have been tested using PLS-SEM.
Results show that only seven (7) indicators were accepted for the model which are property market, property
development, social development, demographics, economic development, neighbourhood location and
environment. Whereas, government policy was rejected from the model.

Keywords: Socio-economic and psychological Indicators, Impact assessment, Urban Riverfront Development,
Malaysia.

1. Introduction

Developing an Urban Riverfront Development (URD) needs a prerequisite evaluation and investigation on the
site in order to evade any faults in forthcoming years. In this regard, impact assessment become as essential
element in the riverfront development process. The significance of assessing the impact of infrastructure
developments including URD is appreciable as practicing by numerous practitioners throughout the world.
According to previous literature, the impacts of other infrastructure developments are assessed in a good manner
that has a great deal of focus on sustainability. It is underpinning of social, economic and environment. For
example, road or highway project [1]-[2]; transportation or railways project [3]-[4]; electricity or hydropower
project [5]-[6]-[7]; airways [8]; etc. However, within impact assessment of URD in real-world practices, these
aspects are often not thoroughly evaluated. It has identified that, the assessment focuses either on only one aspect
or multiple aspects, but incomprehensive manner. For example, [9]-[10]-[11] focused on ecological and social
benefits; [12]-[13] concentrated on environmental attributes; and [14]-[15]-[16]-[17]-[18]-[19]-[20] addressed
only on economic benefits. Thus, these inadequate assessments have led to poor standards of urban sustainability
especially in URD projects [21]-[22].

Difficulty in achieving sustainability standards has not only occurred in outside countries but yet become as a
problem in Malaysia [23]-[24]-[25]. Reviews of past literature have identified that current status of URD in
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Malaysia have difficulties in attaining sustainability, further impairing efforts to achieve sustainable urban
development in Malaysia. This is due to a few factors that impede URD in Malaysia which are: 1) difficulty in
balancing various social, economic and environmental needs of many stakeholders, 2) insufficient financial
resources, 3) lack of human expertise, and 4) difficulty in obtaining planning permission [26]-[23]-[25].

On top of that, there is no specific assessment tool that could be used to specifically assess the impacts of URD.
Even though, most of stakeholders and practitioners used SIA: Social Impact Assessment and EIA: Environmental
Impact Assessment as assessment tools practiced in Malaysia, but it has identified that they tend to focus more on
social and environmental aspects in actual impact assessment practices. Moreover, it has also acknowledged that
there is still lacking of specific emphasis on socio-economic aspect especially related to property market, which
is a driver of economic growth within real estate industry; and an essential in contributing towards sustainable
urban development. It perceived was left behind even though it significantly important. It is in line with [27] who
revealed that the economic contribution is poorly highlighted in impact assessment practices and therefore, needs
to be uplifted.

Hence, this paper aims to emerging a premeditated impact assessment model for assessing URD in Malaysia.
Then, this research considered as an effort of improving the impact assessment practice in Malaysia as pointed
out by few researchers that there is still have weaknesses and lack of standardization in impact assessment practice
in Malaysia.

2. Literature Review

Impact assessment is an assessment that frequently conducted to assess impacts or any consequences if any
development projects, policies and programmes [28]. This assessment is essential in order to ensure 1) the
development projects are being managed efficiently; 2) the policies and programmes are beneficial to
stakeholders; and 3) the verified impacts are promoted to related stakeholders [29].

Impact Assessment Practice for URD in Developed Countries

Ideally, there are a number of countries over the world had practiced Socio-economic Assessment (SEA) in
assessing the impacts of URD. Mostly, the coverage of the assessment is including the three pillars of the
sustainability which are social, economic and environment. Regarding the main issue of this research which is
related to the scope of coverage of economic assessment aspect, it was identified that most of the developed
countries had already emphasized on economic indicators that reflected to real estate industry including property
market, property development and investment such as US, UK and Europe. In fact, most of researchers such as
[30]-[31]-[32]-[33] who studied on this issue had discovered that the URD provided a significant impact in
optimizing the property market.

In US, [33] had discussed the findings of Florida’s study on economic impact of several URD development
projects within the US cities such as Wilmington DE, Chattanooga TN, Des Moines IA, Hartford CT, Louisville
KY, Pittsburg PA and Providence RI. The study proved that the URD have a positive impact to the property
market value particularly the properties within the riverfront area. Furthermore, the development of URD in US
contributed to the US economy which changing from industrial manufacturing base to a knowledge base economy.
In addition, it also provided a great opportunity for the job growth as well as increased the local amenities in
surrounding area.

Moreover, [30] had also asserted that the quality of places within an urban area in terms of concept of amenities
provided which are natural, recreation-oriented, lifestyle, modern and technological-based are the powerful
strategy in enhancing the economic level of a city and region. On top of that, [31] revealed that the URD within
an urban area could be as one of the creative cities development strategies. This is due to the URD had spurred
physical attractiveness of open space towards a focusing zone of outdoor recreation and youth-oriented
entertainment as well as mixed-used development along the riverfront area. For the long-term, it was cousing
zoning changes within the riverfront area. As a result, it's indirectly effects the local economy and simultaneously,
enhanced the value of adjacent properties. It showed that URD development not only gave positive economic
impacts directly, but provide the beneficial impacts indirectly to the adjacent neighbourhood area, publics as well
as local communities.
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In UK, the URD projects become as an important landmark of the cities' attraction. The uniqueness and style of
architecture had boosted the economic activity especially influx foreign investment in real estate industry and
simultaneously enhance the tourism industry in the UK [34]. Additionally, [35] cited that numerous countries over
the world including UK, Europe, Australasia as well as Asia had inspired by the US waterfront regeneration
projects which had mainly focused on revitalization and redevelopment for the waterfront regeneration
programme. Indeed, the US experiences became a paradigm development model in terms of the impacts of the
URD particularly in socio-economic and psychological model of URD.

In Europe, the emphasis of every single pillars of sustainability concept in river revitalization within urban areas
began since the era of 1980. [36] had studied about the issues and problems including planning and initiatives
towards river revival in terms of canal, riverbank and riverfront regeneration projects with regard to the sustainable
agenda through a campaign of Mersey River in the North West of England which known as Mersey Basin
Campaign was established in 1985. The study discovered the initiatives have promoted positive impacts not only
on continuous improvement in river water quality but also on healthy connectivity between social and economic
development. Within the impact assessment of URD within the urban area in Europe, [37] had argued that there
is lack of standard methodologies for its assessment especially for major regeneration infrastructure projects.
Hereafter, they had postulated that it is necessary to develop a framework or model that considers sustainability
pillars particularly for waterfront development.

Impact Assessment Practice of URD in Asian Countries

In Asia, there are several countries emphasized on economic indicators within the impact assessment of URD
practice. For instance, yet in Singapore, the waterfronts (i.e. URD) within the urban area or known as downtown
area became as a new visitors' attraction. Instead of giving impacts on tourism industry of Singapore government,
it's indirectly gained impacts to boost the economic development in terms of taxation revenues of the properties
and buildings, profit flows and employment opportunities. Additionally, [38] cited that Singapore River within
the urban area is one of the eleven thematic zones identified by the Singapore Tourism Board that potentially
contribute to the economic development towards sustainable urban development. Besides, the development of
Singapore River over the years encouraged the positive impacts to the neighborhood area. It provided a major
change to the land use pattern which is becoming a vigorous mix development such as residential, commercial,
retail, hotels and others. This change has concurrently affected the economic growth especially on the real estate
industry.

In Japan, [32] identified that there were indirect economic impacts within the waterfront development (i.e. URD)
which are consisting of gross national product enhancement, job opportunities, increased of property value,
economic and trade growth and stimulated of investment intentions. These impacts contribute to the economic
sustainability of the URD as well as promoted a sustainable urban development. Therefore, the socio-economic
and psychological indicators within Asian countries have been highlighted but it required to exploring more.

Impact Assessment Practice of URD in Malaysia

The nature of the impact assessment practice for URD development in Malaysia focuses more on environmental
and social aspects. Upon to this issue, the economic aspect that related to property market is still lacking of specific
emphasis within the impact assessment practice. Reviews of the past literature had identified that the economic
indicators particularly related to property market is still ambiguous due to lack of academic research in Malaysia.
Thus, it is a necessity to ascertain relevant economic indicator and its parameters for the impact assessment of
URD.

Within the current status of URD projects in Malaysia, it has identified that there are few problems and issues
impede on the URD in Malaysia. Among the identified factors are: 1) difficulty in balancing the various social,
economic and environmental needs of the various stakeholders; 2) insufficient financial resources; 3) lack of
human expertise; and 4) difficulty in obtaining planning permission [23]-[24]-[25]. These identified factors
revealed as evidences for the current status of the URD development and thus, became an obstacle in achieving a
sustainable urban development in Malaysia.
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On top of that, the knowledge underpins the socio-economic and psychological indicators specifically on spatial
dimension is still deficient due to a lack of research. Besides, the researches on specific socio-economic and
psychological indicators that also consider the property market spatially are still infancy. According to [39], land
use change and distribution of spatial data is a pre-requisite for planning, deployment, and the formulation of
policies. In addition, there are have a significant relationship between land use type and economic characteristics
such as population density, race, and poverty level. Therefore, this research attempts to explore the specific
theoretical knowledge of socio-economic and psychological indicators for URD, and to stimulate a specific
assessment tool which integrated with the spatial measurement for the assessment of URD.

3. Research Methodology

This research embarks a quantitative approach which involved a survey to obtain respondents’ opinion regarding
the socio-economic and psychological impact assessment indicators and its parameters of URD in Malaysia. A
stratified random sampling was adopted for sample selection technique and a set of structured questionnaires was
disseminated among 500 respondents. They were consisting of property owners, tenants, business operators,
retailers or entrepreneurs. However, after screening process, only 421 of questionnaires were accepted to be
analyzed. An exploratory factor analysis has been done to observe underlying constructs measuring the property
building owners’ perception of socio-economic impacts of URD. This research utilizes Partial Least Squares
Structure Equation Modeling (PLS-SEM) using SmartPLS 3.0 software to generate the model. This software was
used due to as an appropriate tool to analyze several hypothesizes within exploratory research. According to [40],
this software is most suitable tool for the research purpose as for prediction or exploratory modeling. There are
eight (8) hypotheses by eight (8) indicators and forty-three (43) parameters have been tested using PLS-SEM.

4. Findings and Results

Based on the analysis that has been done, the results show there are only seven (7) socio-economic and
psychological indicators were accepted for the socio-economic and psychological impact assessment model with
the p-values of 0.01 which were considered as significant. The accepted indicators are property market
(PROP_MAR), economic development (ECO_DEV), property development (PROP_DEV), demographic
(DEMOG), environment (ENV), neighbourhood location (NEIGH_LOC) and social development (SOC_DEV).
Whereas, the other one indicator i.e government policies (GOV_POL) was considered as not significant and was
rejected from the model.

Furthermore, there are only seventeen (17) socio-economic and psychological parameters were accepted for the
model. The parameters are PM_value and PM_rental from PROP_MAR indicator; ED_business, ED_recreational
and ED_tourists from ECO_DEYV indicator; PD_commercial and PD_residential from PROP_DEYV indicator;
DA _income, DA _job and DA_population from DEMOG indicator; EA_odor and EA_view from ENV indicator;
NL _transport, NL_facilities and NL_access from NEIGH_LOC indicator; SD_social and SD_crime from
SOC_DEYV indicator.

Fig. 1 Socio-economic and psychological Impact Assessment Model After Elimination Process
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Fig. 1 shows socio-economic and psychological impact assessment model that has been generated using SmartPLS
3.0. After leading the reliability and validity test for measurement model, twenty three (23) of socio-economic
and psychological parameters have been eliminated from the model which are two parameters from PROP_MAR
indicator (i.e. PM_ss, PM_dd); one parameter from PROP_DEYV indicator (i.e. PD_design); two parameters from
ECO_DEV indicator (i.e.ED_productivity, ED_competition); six parameters from SOC_DEV indicator
(i.e.SD_crowded, SD_traffic, SD_migrant, SD_image, SD_cultural, SD_health); one parameter from DEMOG
indicator (i.e.DA _ratio); one parameter from GOV_POL indicator (i.e. GP_pattern); three parameters from
NEIGH_LOC indicator (i.e. NL_road, NL_amenities, NL_light); seven parameters from ENV indicator (i.e.
EA_flood, EA_noisy, EA_healthy, EA_pollution, EA_env, EA_safety and EA_lively); and six parameters from
URD_IMPACT indicator itself (i.e. iSoc4, iEnv3, iEc03, iSoc3, iEco2, iSocb).

Table 1 Hypotheses Result for Impact Assessment Indicators of URD.

Hypothesis Relationship Coe ;2::]1 @) f-statistic Significance Result
H; EEE{)IPPA_;}:C;[S 0.546 4.596 p<0.01 Accepted
H, E?ﬁa?;;?s 0.280 2.049 p<00l  Accepted
H; EEI(%%I;%CTS 0.579 6.519 p<0.01 Accepted
H. Eléga%iﬁ}cnfs 0.178 3.868 p<0.01 Accepted
H;s E%]EEIID(/)[(EACTS 0.669 5.613 p<0.01 Accepted
Hs :[}II({}]E)_VIE/IPI:;CTS 0.125 0.545 NS Rejected
H; ERNI];I_(IETDIA-IEILASES 0.636 5.364 p<0.01 Accepted
Hs E%IMPACTS 0.521 5.062 p<0.01 Accepted

(P-value: *p<0.01; **p<0.05; ***p<0.10; NS = not significant)

Table 1 shows the hypotheses result for impact assessment indicators of URD. Based on the result, there were
seven hypotheses accepted while another one hypothesis was rejected. The first hypothesis (H1) which states that
“the development of URD has significant impact on property market” was significant and accepted at p< 0.01 with
path coefficient value greater than +0.1 (i.e. p = 0.546) and t-statistic value higher than 1.65 (i.e. t-statistic =
4.596). The second hypothesis (H2) which is “the development of URD has significant impact on property
development” was also significant and accepted at p< 0.01 with path coefficient value 0.280 and t-statistic value
2.049. Third and fourth hypothesis (H3 and H4) which states “the development of URD has significant impact on
economic development; and the development of URD has significant impact on social development” were
accepted at significant level at p< 0.01 with path coefficient value 0.579 and 0.178; and t-statistic value 6.519 and
3.868 respectively. Then, fifth hypothesis (H5) which is “the development of URD has significant impact on
demographic attributes” was significant and accepted at p< 0.01 with path coefficient value 0.669 and t-statistic
value 5.613.

Continuing the sixth hypothesis (H6) which is “the development of URD has significant impact on government
policy" demonstrates 'not significant' with path coefficient value is poorer than +0.1 (i.e. f = 0.545) and t-statistic
value lower than 1.65 (i.e. t-statistic = 0.125). Thus, H6 was rejected. While, Seventh and eighth hypothesis (H7
and H8) which are “the development of URD has significant impact on neighbourhood and location attributes;
and the development of URD has significant impact on environmental attributes” were both significant and
accepted at p< 0.01 with path coefficient value 0.636 and 0.531; and t-statistic value 5.364 and 5.062
correspondingly. The results indicate that all of socio-economic and psychological indicators are significant to be
affected by URD. The socio-economic and psychological indicators that have been accepted and significantly
correlated are (Property Market, Property Development, Economic Development, Social Development,
Demographic Attributes, Neighborhood and Location Attributes and Environmental Attributes). Otherwise,
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another socio-economic indicator (Government Policy) was identified as not significant to be affected by URD
and thus, it was subtracted from the socio-economic and psychological model of URD.

Based on the results, it can be concluded that hypothesis six (H6) do not approve for development of socio-
economic and psychological model of URD. The result indicated that the development of URD was not affected
by government policy due to mostly URD areas are fixed under preservation of heritage and cultural restriction
of particular government body or local authority. That is because the development of URD has no significant
impact on government policy. Through this statistical test and analysis which involves both inner and outer model
measurement, it has identified that the government policy indicator (GOV_POL) are unimportant and needless
for development of socio-economic and psychological model of URD. Therefore, government policy indicator
(GOV_POL) has removed for further analysis.

5. Conclusion

Overall, there was only seven hypotheses were accepted for the socio-economic and psychological impact
assessment model with the p-values of 0.01 which were considered as significant. Whereas, the other one
hypothesis considered as not significant and was rejected from the model. The accepted hypotheses are H1: the
development of URD has significant impact on property market; H2: the development of URD has significant
impact on property development; H3: the development of URD has significant impact on economic development;
H4: the development of URD has significant impact on social development; H5: the development of URD has
significant impact on demographic attributes; H7: the development of URD has significant impact on
neihbourhood and location attributes and H8: the development of URD has significant impact on environmental
attributes. Hence, it was determined that URD has significant impact on property market, property development,
economic development, social development, demographic attributes, neighbourhood and location attributes as
well as environmental attributes.

In line with the research topic, it can be concluded that there were seven (7) socio-economic and psychological
indicators and twenty (20) socio-economic and psychological parameters were setting up as standard pillars of
URD impact assessment in local practices in Malaysia. Therefore, the main aim of this paper which is to emerging
a socio-economic and psychological impact assessment model for URD in Malaysia was accomplished.

Based on the research findings and results, it could be suggested that the assessment have to focus more on
property market (i.e PROP_MAR) and environmental attributes (ENV) instead of other impacted indicators such
as demographic attributes (i.e DEMOG), economic development (i.e ECO_DEV) and neighbourhood and location
attributes (i.e NEIGH_LOC). It was due to the both of indicators have also larger effect size to reflect on URD
development. Therefore, it cannot be simply left behind because the socio-economic and psychological indicators
which have interconected with real estate and environment always led the socio-economic growth within an area
especially within an urban area.

Through this research, it could be highlighted that the identified socio-economic and psychological indicators and
their parameters could be fundamental attributes for assessing the socio-economic and psychological impacts of
URD in Malaysia. To ensure that the socio-economic and psychological impact assessment model be beneficial
in current practice, the model should be utilized by policy makers and other industrial players such as planner in
Urban and Town Planner Units, Unit Perancang Ekonomi Negeri (UPEN), Irrigation and Drainange Department,
local authorities, government linked companies (i.e. Perbadanan Sungai dan Pantai Negeri Melaka), developers
as well as investors who actively involved in URD development and management. Besides, by using the proposed
model, they can solve the issues underpinning inconsistency of using appropriate indicators in assessing socio-
economic and psychological impacts of URD. Furthermore, the developed socio-economic and psychological
impact assessment model provided information for valuers in predicting future property market particularly for
properties were located within the riverfront area. Therefore, the stakeholders and practitioners able to uplift the
future impact assessment of URD in Malaysia.
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