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Abstract: Government regulation is one of the additional factors when examining the influence of land regulations
by local authorities on the housing supply. Specifically, this factor is taken into consideration to investigate the
effect of city-specific factors on housing supply elasticities. Some government regulation sub-factors usually
proxied by index value obtained from the Wharton Residential Land Use Regulation Index (WRLURI). However,
the index value is limited to a specific year and not distributed on short term or long-term basis due to data
unavailability. This paper reviews the effect of government regulation sub-factors examined by the previous
studies to develop a conceptual framework using time series data when the data is available. The findings of this
analysis revealed that new studies should explore times series data for sub-factors such as number of restrictions,
number of governing bodies, duration for subdivision approval, and the number of growth management policies.
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1. Introduction

Malaysia is among ASEAN countries that have had the largest change in house prices (CEIC, 2018). House
prices in Malaysia rose high since 2009 and recorded the highest record in 2013 (Chee Yin et al., 2017). The
median house price in Kuala Lumpur city in 2016 was at RM620,000 which is far above the estimated maximum
affordable house price of RM454,000 based on the Housing Cost Burden (HCB) approach (Bank Negara Malaysia,
2018). This situation shows that the actual house prices of major cities in Malaysia were beyond the affordability of
households. A large increase in house prices has caused relative inaccessibility to housing among middle-income
earners (Abd Aziz et al., 2009). It was against the aim of the United Nation to make cities and human settlements
inclusive, safe, resilient, and sustainable, as stated in the Sustainable Development Goals (SDG) 11 (Asroun et al.,
2020).

House price dynamics or changes in house price during an economic boom and bust could affect the household and
the economy at large (Granziera & Kozicki, 2015). The significant changes in house prices against housing supply
changes will contribute to an inelastic supply condition. Otherwise, if changes in house prices are lower than housing
supply changes, the city or location could have an elastic housing supply.
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Many factors and sub-factors could influence the housing supply condition. Previous empirical studies mostly
followed the main theoretical framework established by DiPasquale & Wheaton (1992), who argue that the model
determining the level of housing supply should include housing price level, construction costs, and the interest rate.
Specifically, Government regulation or land regulation is an additional factor to the model when the study is purposely
to examine the effect of city-specific factors on housing supply. In theory, government regulation can reduce the
motivation of firms to start housing construction. There is a strong correlation of land use regulation with higher house
prices and lesser housing construction based on the results of many past studies. However, similar studies show that
government regulation could increase the housing supply.

The price elasticity of housing supply in Malaysia was inelastic because the country has a more restrictive
regulatory environment (Mayo & Malpezzi, 1997; Mayo & Sheppard, 1996). These studies have concluded that
Malaysia practices strict regulation on housing development based on their general view of the regulatory practice of
the country without justifying it with any government regulation dataset. Determining the significance of government
regulation, in general, is aimless when there are many forms of government regulation practised by the local
authorities. Although the regulation involves the government controls on housing development at the local level but it
is significant to identify the effect of a specific regulation on housing supply. This paper reviews the influence of
several government regulation sub-factors used in previous studies and other sub-factors that remain understudied. In
the past, some sub-factors were index values established based on the Wharton Residential Land Use Regulation Index
(WRLURI) when periodic data was unavailable. Thus, this paper aims to develop a conceptual framework on the
influence of government regulation sub-factors on housing supply by using time series data when the data is made
available.

2. Effect of Government Regulation on Housing Supply

Previous studies use terms either government regulation or land use regulation to refer to the rules and regulations
imposed by local authorities in the planning process. By theoretical considerations, the government rules and
regulations can reduce the motivation of firms to start housing construction. Regulatory practices restricting new
housing supply include green belts or urban growth boundaries, height and lot restrictions, development moratoria and
zoning restrictions, and historical preservation rules (Kim et al., 2012). Data on government regulation sub-factors,
including the number of regulation policies, the number of governing bodies, duration for subdivision approval, and the
number of growth management policies by a local authority or a development fee, were used to create a summary
measure of the stringency of the local regulatory environment in each community named as the Wharton Residential
Land Use Regulation Index (WRLURI) (Gyourko et al., 2008).

As shown in Table 1, previous empirical works show mixed results on the effects of government regulation on
housing supply. This might be due to different regulatory practices between countries. Studies by Hwang & Quigley
(2006), Ihlanfeldt & Mayock (2014), Quigley & Raphael (2005), Saks (2008), Wang et al. (2012) suggest that there is a
strong correlation between land use regulation with higher house prices and lesser housing construction. This is
indicated by the negative coefficient of government regulation factors. However, government regulation also can
reduce both housing supply and house prices (Green et al., 2005), increase the supply and reduce the price (Oikarinen
et al., 2015), and increase both supply and price (Saiz, 2010).

Table 1 - Significance effect of government regulation on housing supply of recent empirical studies
Variables

Government regulation Price coefficient Country & Period Source

coefficient

Zoning 0.196* -0.805 Finland Oikarinen,

(std deviation 0.095) (std deviation 1987 — 2011 Peltola, &

0.574) Valtonen (2015)

Planning -1.52e-07*** United States Ihlanfeldt
expenditures (std error 5.61e-08) 207 1990 - 2010 &Mayock (2014)
Minimum lot size -0.876*** (std deviation 2.02)

(std error 0.321)
Green ratio -30.78* 0.30 China Wang, Chan, &

(t-stats 1.90) (t-stats 0.07) 1998 - 2009 Xu (2012)
Government 0.268*** 1.54 United States Saiz (2010)
regulation (std error 0.068) 1970 - 2000
Government -0.027* 0.120 United States Saks (2008)
regulation (std error 0.016) (std error 0.099) 1980 - 2002
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Government -0.015 0.094 United States Hwang & Quigley
regulation (t-ratio 1.63) (t-ratio 13.57) 1987 — 1999 (2006)
Government -0.08 -0.904 United States (Green et al.,
regulation (std error 0.04) (std error 0.5) 1979 — 1996 2005)
Number of -0.0031 0.106 United States (J. M. Quigley &
restrictions (std error 0.0017) (std error 0.003) 1990 - 2000 Raphael, 2005)
Duration for -0.127
subdivision approval (std error 0.017)

3.42
Number of growth .
mgnagemenq[ policies -0.062 (std error 0.48) United States Mayer &
by the local authority (std error 0.031) 1985 — 1996 Somerville, 2000)
Development fees -0.131 3.42

(std error 0.094) (std error 0.31)

In some studies, the government regulation factor is proxied by sub-factors. For instance, lhlanfeldt & Mayock
(2014) used planning expenditures and minimum lot size sub-factors to represent government regulation to examine the
housing supply in 63 Florida counties in the US from 1990 to 2010. Both sub-factors are negative and statistically
significant based on the regression results. Other sub-factor used is a green ratio that is defined as the average ratio of
greenbelt to urban built-up areas. When the green ratio increases, lesser land will be available for housing development,
and hence, housing supply drops (Wang et al., 2012). The number of restrictions is negatively correlated with growth in
the aggregate housing stock and single-family units, with the results increasing marginally when the change in the
relevant price index is added to the specification (Quigley & Raphael, 2005). In a study on 44 metro areas in the US
between 1985 and 1996 by (Mayer & Somerville, 2000), the development fees have little effect on new construction.
However, the duration for subdivision approval and the number of growth management policies significantly reducing
the volume of new supply.

3. Research Methodology

For the review purpose, related academic papers were identified through a multi-step filtering process with
independent validation in each step. The search criteria were based on both initial and expanded by excluding papers
with titles that were not related to the topic of study. After the search and filtering process, overlapping and duplicating
papers acquired from other sources were manually sorted out. The full text of papers was further checked and validated
by manual cross-checking of the text analysis to select only full papers that are relevant to the purpose of this study. At
the end of this stage, a total of 23 academic papers are selected consists of 17 journal articles, 4 book chapters, one
proceeding paper, and one working paper. Nine of the papers were published between the years 2012 and 2021.

The selected articles contribute to the theoretical framework of the influence of government regulation on housing
supply through literature reviews or empirical evidence of the study. At the beginning of the review, the house price
dynamics issue is explained at the price elasticity of supply viewpoint when developers can influence the house price
and housing supply. Then, the author shows the significant influences of government regulation on housing supply
based on a few past studies. The review is continued with the analysis of sub-factors by way of the grouping of sub-
factors according to a common definition. At this stage, the authors found that studies on government regulation as sub-
factors remained understudied. This help the authors to develop a conceptual framework that shows the influence of
few government regulation sub-factors (independent variables) on housing supply (dependent variable).

4. Discussion

4.1 Government Regulation Sub-Factors

As previously mentioned, the results of past studies show the significant effect of a few government regulation
sub-factors on housing supply included zoning, planning expenditures, minimum lot size, green ratio, number of
restrictions, the duration for subdivision approval, number of growth management policies, and development fees.
Similar sub-factors were also available in the other works, namely green belts or urban growth boundaries, height and
lot restrictions, development moratoria and zoning restrictions, historical preservation rules, number of regulation
policies, and number of governing bodies. Upon comparison between these studies, the sub-factors are grouped into a
few sub-factors and their status is determined whether they have been studied empirically or remain understudied (see
Table 2).
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Table 2 - Status of government regulation sub-factors in past studies

Sub-factor Source Examined Data used for Method of data
in empirical empirical analysis analysis
studies
Zoning/development  (Kimetal., 2012; Yes Index value Structural approach,
moratoria and zoning  Oikarinen et al., 2015) VECM, Cross-
restrictions section analysis
using OLS
Planning (Gyourko et al., 2008; Yes County’s expenditures Stock adjustment
expenditures/ Ihlanfeldt & Mayock, on comprehensive model, OLS
development fees 2014; Mayer & planning reported (Thlanfeldt &
Somerville, 2000) annually to the Florida Mayock, 2014),
Department of Financial OLS, GLS, PCSE,
Services (Ihlanfeldt & IV quasi differ.
Mayock, 2014), Index (Mayer &
value (Mayer & Somerville, 2000)
Somerville, 2000)
Minimum lot (Ihlanfeldt & Mayock, Yes The minimum lot size is  Stock adjustment
size/height and lot 2014; Kimet al., equal to the total model, OLS
restrictions 2012) acreage of undeveloped
residential land
by Florida Department
of Revenue in the 2011
tax roll divided by the
total number of housing
units allowed under
future land use map.
Green ratio/green belt  (Kimetal., 2012; Yes The average ratio of Stock adjustment
or urban growth Wang et al., 2012) green belt to urban model
boundaries built-up areas between
1998 and 2009 was
extracted from various
issues of the China City
Statistical Yearbook.
Number of (Gyourko et al., 2008; Yes Growth-control Bivariate regression,
restrictions/ numbers  J. M. Quigley & regulation index based oLS
of regulation policies  Raphael, 2005) on a survey of
California land-use
officials.
Historical (Kimetal., 2012) No N/A N/A
preservation rules
Number of governing  (Gyourko et al., 2008) No N/A N/A
bodies
Duration for (Gyourko et al., 2008; Yes Index value OLS, GLS, PCSE,
subdivision approval  Mayer & Somerville, IV quasi differ.
2000; J. Quigley &
Rosenthal, 2005)
Number of growth (Gyourko et al., 2008; Yes Index value OLS, GLS, PCSE,

management policies
by the local authority

Mayer & Somerville,
2000; J. Quigley &
Rosenthal, 2005)

IV quasi differ.

Note: VECM - Vector error-correction model, OLS — Ordinary least square, GLS — Generalized least square, PCSE —
Panel-corrected standard errors, IV quasi differ. — Independent variables quasi differenced

Few sub-factors of different sources are grouped when they are similarly defined. The green ratio is
interchangeably referred to as the green belt. The green ratio is part of the urban development policy (Wang et al.,
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2012) whereas the green belt is a policy and land use zone designated to retain areas of largely undeveloped land,
wildland, or agricultural land located in surrounding urban areas. The main goal of the green belt is to keep the land
from urban sprawl and maintain the designated area for forestry, agriculture, and provide a home to wildlife (Ramesh &
Nijagunappa, 2014). The average green ratio and its different show the evenness of green space distribution (Li et al.,
2011). The duration of subdivision approval is the period from submission of the subdivision application until the
issuance of an approval letter from the land office. All applications about land development will be received by the land
office and then forwarded to the state authority for approval purposes.

Growth management is defined as government policies, plans, investments, incentives, and regulations to guide
type, amount, location, timing, and cost of development to meet a responsible balance between protection of the natural
environment and the development to support growth (Randolph, 2004). The number of growth management policies by
the local authority is a dynamic of public policies in the local authority’s comprehensive plan. The comprehensive plan
that includes land-use regulations represents the community’s policy for future growth. The plan supports the
management of the city or county by providing policies to guide decision-making (Yukubousky, 2017).

From the above table, a few government regulation sub-factors remain understudied, such as historical preservation
rules and the number of governing bodies. Historical preservation rule is usually used to protect heritage sites through
the preservation of the original building facade, prohibition building demolition, and limit new construction within the
area zoned as a heritage site. The standardised number of land preservation and conservation-related initiatives put on
the ballot by communities are used to form the local political pressure index (Gyourko et al., 2008).

The number of governing bodies refers to the local authority and other relevant authorities involved in the planning
process to ensure the housing development provides a comfortable and safe living environment. The authorities will
verify and give comments on the submitted plans and other documents, check the amended plans and documents, issue
permits, and verify the progress of the project until a certificate of completion and compliance is issued. The
requirements for authorities to review and approve a new project that does not need rezoning such as local planning
commission, local councils, managers and commissioners, a county board of commissioners, environmental review
board, public health office, and design review board are requested in the survey on residential land use regulation
(Gyourko et al., 2008).

4.2 Sources of Government Regulation Data

The data related to government regulation used in the past works mostly sourced from WRLURI surveys. Index
value in WRLURI is formed by data collected from the surveys sent to municipalities targeted for planning directors or
chief administrative officers of respective municipalities. The respondents were required to inform and to give their
view on the current land regulatory process, rules of residential land use regulation, and specific characteristics of land
use regulation. In the studies by (lhlanfeldt & Mayock, 2014; Wang et al., 2012), the regulation data is taken from
periodicals that provide time-series data. Few variables were used as a proxy for government stringency on land use
when the regulation index is not constructed (Wang et al., 2012).

Each index with a low value indicates a less restrictive or more laissez-faire approach in regulating the housing
market (Gyourko et al., 2008). In the study by (Gyourko et al., 2008), light-regulated areas are those in the bottom
quartile of the distribution of WRLURI values (WRLURI<-0.55), modest regulated are those in the interquartile range
(-0.55<WRLURI <0.74); and highly regulated areas are defined as those with WRLURI index values (WRLURI>0.74)
in the top quartile. About time series data, (Ihlanfeldt & Mayock, 2014) have used periodicals to measure the stringency
of land use regulation. They have adopted the county's expenditures on comprehensive planning to know annual
spending for land use planning and enforcement of the regulation, whilst future land use maps were used to determine
the minimum lot size for each county.

4.3 Conceptual Framework

Determining the significance of government regulation, in general, is not realistic to mitigate the house price
dynamic issue. Although the regulation involves the government controls on housing development at the local level,
but it is significant to identify the effect of a specific regulation on housing supply elasticity. The effect of a specific
regulation is perhaps significant or not significant to influence housing supply and house price.

Index value had contributed to comprehensive land use regulation data when the periodical data was unavailable.
The index value is based on the viewpoint of respondents at a specific time when a survey is implemented. However,
the data is limited to a specific year and not distributed on short term or long-term basis. Therefore, it is necessary to
conduct new studies to measure the short-term and long-term effects of understudied and ever studied government
regulation sub-factors using the time series data in a housing supply model (see Figure 1).
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House price
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Construction

cost (CC)
Time series
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Government Legend:
regulation i
REG) GRT Green ratio
( PEX Planning expenditure
MLS Minimum lot size
ZNG Zoning
NRT Number of restrictions
HPR Historical preservation rules
NGB Number of governing bodies
DSD Duration for subdivision approval
NGM Number of growth management
policies

Past studies
Potential for new studies

Fig. 1 - Conceptual framework

As shown in Fig. 1, there is a potential to use times series data for the number of restrictions, the number of
governing bodies, duration for subdivision approval, and the number of growth management policies sub-factors,
although they are part of WRLURI components. It can happen when the World Bank is started to publish annual
reports that comprise land use regulation measures between countries.

The government regulation sub-factors will be included in a housing supply model as independent variables with
an association of other independent variables like house price, construction cost, and interest rate that influence housing
supply (dependent variable). The model should be supported by a multicollinearity test to ensure the absence of high
intercorrelations among two or more independent variables in the model.

Panel data modelling will be an appropriate method for the new studies to analyse cross-sectional time-series data.
A panel data set has multiple entities, each of which has repeated measurements at different periods that may give
individual (group) effect or time effect, or both (Park, 2011). It is vital to prove the effectiveness of a specific
regulation on housing supply for different major cities or locations in future studies by using robustness tests.

5. Conclusion

Government regulation is one of the additional factors in the housing supply model when examining the effect of
city-specific factors on housing supply elasticity. Thus, it is significant to identify the effect of a specific regulation on
housing supply elasticity. Most past studies obtained the regulation data through surveys to establish index value when
periodic data was not available. However, the index value is limited to a specific year and not distributed on short term
or long-term basis. After a few analyses, this paper revealed a potential for new studies to use times series data to
represent the government regulation sub-factors such as the number of restrictions, the number of governing bodies,
duration for subdivision approval, and number of growth management policies sub-factors to show the effect of a
specific regulation. Panel data modelling will be an appropriate method for the new studies to analyse cross-sectional
time-series data.

99



Asroun et al., Journal of Technology Management and Business Vol. 8 No. 2 (2021) p. 94-101

Acknowledgement

The authors would like to acknowledge the valuable feedback provided by the journal editors and anonymous
reviewers on the suggestions for the improvement of this article.

References
Bank Negara Malaysia. (2018). Housing Watch. HousingWatch.My. http://www.housingwatch.my/index.html

CEIC. (2018). Nominal residential property price index. CEIC. https://www.ceicdata.com/en/indicator/nominal-
residential-property-price-index

Yip, C. Y., Woo, K. H., Hoe, O. K., Aminaddin, N. B., & Hasan, N. B. A. (2017). Boom-bust housing price dynamic:
the case of Malaysia. International Journal of Economics and Financial Issues, 7(4), 132-138

DiPasquale, D., & Wheaton, W. C. (1992). The markets for real estate assets and space: a conceptual framework. Real
Estate Economics, 20(2), 181-198. https://doi.org/10.1111/1540-6229.00579

Granziera, E., & Kozicki, S. (2015). House price dynamics: Fundamentals and expectations. Journal of Economic
Dynamics and Control, 60, 152—-165. https://doi.org/10.1016/j.jedc.2015.09.003

Green, R. K., Malpezzi, S., & Mayo, S. K. (2005). Metropolitan-specific estimates of the price elasticity of supply of
housing, and their sources. American Economic Review, 95(2), 334-339.
https://doi.org/10.1257/000282805774670077

Gyourko, J., Saiz, A., & Summers, A. (2008). A new measure of the local regulatory environment for housing markets:
The  Wharton residential land use regulatory  index. Urban Studies,  45(3), 693-729.
https://doi.org/10.1177/0042098007087341

Hwang, M., & Quigley, J. M. (2006). Economic fundamentals in local housing markets: Evidence from U.S.
metropolitan regions. Journal of Regional Science, 46(3), 425-453. https://doi.org/10.1111/j.1467-9787.2006.00480.x

Ihlanfeldt, K., & Mayock, T. (2014). Housing Bubbles and Busts: The role of supply elasticity. Land Economics,
90(1), 79-99

Kim, K. H., Phang, S. Y., & Wachter, S. (2012). Supply elasticity of housing. In International Encyclopedia of Housing
and Home (pp. 66-74). Elsevier. https://doi.org/10.1016/B978-0-08-047163-1.00181-8

Li, M., Gong, F., Fu, J., She, M., & Zhu, H. (2011). The sustainable approach to the green space layout in high-density
urban environment: A case study of Macau peninsula. Procedia Engineering, 21, 922-928.
https://doi.org/10.1016/j.proeng.2011.11.2095

Mayer, C. J., & Somerville, C. T. (2000). Land use regulation and new construction. Regional Science and Urban
Economics, 30(6), 639-662. https://doi.org/10.1016/S0166-0462(00)00055-7

Mayo, S. K., & Malpezzi, S. (1997). Getting housing incentives right: a case study of the effects of regulation, taxes,
and subsidies on housing supply in Malaysia. Land Economics, 73(3), 372-391

Mayo, S., & Sheppard, S. (1996). Housing supply under rapid economic growth and varying reglulatory stringency: an
international comparison. Journal of Housing Economics, 5, 274-289

Asroun, N. A. M., Aliasak, M. H. H., & Bakar, M. A. A. (2020). A literature review on housing supply price elasticity
for Kuala Lumpur Apartments/Condominiums. Charting a Sustainable Future of ASEAN in Business and Social
Sciences, 265-276. https://doi.org/10.1007/978-981-15-3859-9 24

Abd Aziz, W. N. A. W., & Hanif, N. R. A study on affordable housing within the middle income households in the
major cities and towns in Malaysia. https://www.inspen.gov.my/images/INSPEN/PDFDoc/Affordable-housing.pdf
Oikarinen, E., Peltola, R., & Valtonen, E. (2015). Regional variation in the elasticity of supply of housing, and its
determinants: The case of a small sparsely populated country. Regional Science and Urban Economics, 50, 18-30

Park, H. M. (2011). Practical guides to panel data modeling: a step-by-step analysis using stata. Public Management
and Policy Analysis Program, Graduate School of International Relations, International University of Japan, 12, 1-52

Quigley, J. M., & Raphael, S. (2005). Regulation and the high cost of housing in California. American Economic
Review, 95(2), 323-328

100



Asroun et al., Journal of Technology Management and Business Vol. 8 No. 2 (2021) p. 94-101

Quigley, J. M., & Rosenthal, L. A. (2005). The effects of land use regulation on the price of housing: What do we
know? What can we learn?. Cityscape, 89(1), 69-137

Ramesh, R. M., & Nijagunappa, R. (2014). Development of urban green belts - a super future for ecological balance,
Gulbarga City, Karnataka. International Letters of Natural Sciences, 217, 47-53.
https://doi.org/10.18052/www.scipress.com/ilns.27.47

Randolph, J. (2004). Environmental land use planning and management . Island Press

Saiz, A. (2010). The geographic determinants of housing supply. Quarterly Journal of Economics, 125(3), 1253-1296.
https://doi.org/10.1162/gjec.2010.125.3.1253

Saks, R. E. (2008). Job creation and housing construction: Constraints on metropolitan area employment growth.
Journal of Urban Economics, 64(1), 178-195. https://doi.org/10.1016/j.jue.2007.12.003

Wang, S., Chan, S. H., & Xu, B. (2012). The estimation and determinants of the price elasticity of housing supply:
Evidence from China. Journal of Real Estate Research, 34(3), 311-344

Yukubousky, R. (2017). Local Government Policy-Making Process. www.MRSC.org

101



