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FOREWORD 
< 

It's my privilege and pleasure, on behalf of the Vice Chancellor of this great institution, Prof. Sulyman 

Agenjolola AbdulKareem, to welcome you all here today. It has been a long journey since the idea of the first 

International Conference of Environmental Sciences (ICES) was muted. It looks then that we cannot do it, 

what with many other problems we have to cope with as a very young Faculty.  

Being the very first academic outing of our fledging faculty, we are all aware that it cannot be our best effort. 

We just needed to start somewhere, hoping that in subsequent years, as we develop capacity, we will continue 

to build on gains of today. So feel free to tell us areas we can improve upon because in years to come, the goal 

is to make ICES a flagship biennial national dialogue. 

The encouragement for the university administration, particularly our Leader and Vice Chancellor, Prof 

Abdulkareem and the doggedness of faculty staff and students have made today a reality. I therefore want to 

appreciate our Vice-Chancellor and my colleagues in the faculty for making today possible. . 

The goal of sustainable development is to meet the needs of today, without compromising the needs of 

tomorrow. This implies that we cannot continue using current levels of resources as this will not leave enough 

for future generations. Therefore, stabilising and reducing carbon emissions is key to living within 

environmental limits as this will create a truly sustainable built environment that is fit for the future. 

The theme, Collaboration for Sustainable Development in the Built Environment, captures our focus as 

academia and professional in the larger society and the broaden Sustainable Development Goals (SDGs). 

Beyond that, it gives exciting opportunities to several of our professionals like Quantity Surveyors, Architects, 

Geologists, Geo informatics, Town Planners, Land Surveyors, Estate Valuers, Engineers etc to express 

themselves and their activities at ICES.   

 Collaboration is essential for development in today’s world because real life challenges require researches that 

are multidisciplinary in nature. When you want to control flooding for instance, you need Civil Engineers, Soil 

Scientists, Geographers, Geologists, even Public Relations Professionals etc for diverse roles.  

For robust development of built environment in a sustainable ways, geographers, who are concerned with the 

study of places and relationships between people and their environments; Surveying and Geo-Informatics 

Professionals who are  concerned with geo-data and geo-information about locations in relation to the earth 

and Urban and Regional Planners who will develop and design use of land are essential partners.  

Furthermore, Architects helps  with planning, designing, and construction of buildings and any other structures 

that made up the environment while based on the structural performance of different materials and geometries 

the Structural Engineers design the 'bones and muscles' that create the form and shape of the structures 

designed by the Architect. Services Engineers strive to achieve a safe and comfortable indoor environment 

whilst minimizing the environmental impact of buildings through collaboration with Chemical Engineers 

and other specialists. Then the Quantity Surveyors, who are the construction cost experts, will predict and 

manage construction cost from inception to completion. 

So evidently, we must all collaborate to make possible the attainment of Sustainable Development Goals 

(SDGs). And as if to emphasize the need for collaboration, the drafters of the Seventeen (17) Sustainable 

Development Goals made goal Seventeenth, perhaps the ultimate goal- partnership for all the previous 16 goals. 

Besides, the University authorities here have always emphasize multidisciplinary collaboration among 

researchers. 

We are honoured to have Prof. Adeniyi Suleiman Gbadegesin, our Keynote speaker, in our midst this morning. 

He is a colossus and mentor to many professors of Geography. As an international scholar of repute with wide 

and varied experience, this gathering will benefit immensely from his paper. 

Similarly, we have with us Prof. Ahmad Doko Ibrahim of the Department of Quantity Surveying and Project 

Construction Management, Ahmadu Bello University (ABU) Zaria who had done a lot to bring ABU into 

reckoning. I salute you sir and welcome you heartily.  

The 1st International Conference of Environmental Sciences (ICES 2019) received a total of 150 abstract, 

accepted 72 and today we have a total of 49 full papers to be presented by authors in 6 parallel sessions. Students’ 

competition on the theme of the conference will be conducted to conclude the activities of the conference.  

Let me express the warm appreciation of staff and students of this faculty and the entire university to all our 

professional colleagues who are gracing this occasion in the spirit of town and gown mandate.  

"It's therefore my pleasure to extend a cheerful welcome to you all! Your presence makes us very happy." 

Thank you for coming 

 
Dr. Ganiyu Amuda-Yusuf 

Ag. Dean Faculty of Environmental Sciences 
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CONVENTIONAL APPROACHES AND MECHANISM TO HOUSING 

MARKET ANALYSIS 

 

Mohammed, J. K. and Sulyman, A. O. 

Department of Urban and Regional Planning, Federal University of Technology, Minna - Nigeria 

 

Abstract. 

Housing market mechanism and conventional approaches to housing market analysis depends on different 

scenarios. Therefore, this paper review previous literature on housing market analysis in order to establish 

factors that determines housing prices in different scenarios. Hence, a total of 60 published academic 

journals, conference papers, thesis and others obtained through secondary sources were reviewed. It was 

found out that structural attributes, environmental/neighbourhood factors, urban form, location, 

socioeconomic characteristics, national economic performance (micro and macro) and policy were major 

determinants of housing prices. It was also found out that little has been done on urban form in relation to 

housing price determinant. It therefore concluded that hedonic model was the most used conventional 

approach to housing market analysis, particularly regarding structural attributes and 

environmental/neighbourhood attributes, while Artificial Neural Network is given less preference. These 

form basis for further researches on housing market. 

Keyword: Conventional approaches, Housing market, Housing price, Mechanism, Modelling 

21 

1.0 Introduction 

As early as 13th and 14th century, Ibn Taymiyyah (1962) and Ibn Khaldun (1958) had 

explained the determinants of rent which is rarely found in the contemporary housing market 

literature. Indeed the central role of housing market to the national economy due to its direct 

impact and contribution to the Gross Domestic Product (GDP) essentially made its study 

worthwhile (Seo, 2008; Hu, Cheng, Wang & Xu, 2013). 

Housing is a special kind of commodity that cannot be moved from place to place (Renigier-

Biłozor, Biłozor & Wisniewski, 2017). Consequently, the location of the house is of utmost 

importance, since, basically, this feature cannot be changed (Cichociński & Dąbrowski, 2013). 

The importance of housing to the broader economy has also been demonstrated by the global 

financial crisis of 2007–2011, which began in the U.S. housing market. Although, there are 

several factors that determines housing prices (Xiao, 2017). It is essential that governments, 

central banks and market participants are well informed of trends in house prices (Hill & 

Scholz, 2017). 

The degree to which internal and external factors affect house prices is not unique, but highly 

variable over space. There are indeterminable number of factors (internal and external) which 

inflate the given location (Wang et al., 2017; Tupenaite, Kanapeckiene, & Naimaviciene, 2017; 

Liu & Li, 2018). The issue of changing house prices is important. For example, if there is an 

increase in asset values (creates positive equity), it can lead to housing equity withdrawal and 

rising confidence. Instead, falling house prices reduce the equity and may create negative 

equity, especially for new homeowners, which creates negative consumer sentiment and is 

likely to lead to lower household spending. Changes in house prices also affect the distribution 
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of wealth in the economy. During times of rapidly rising prices, those who own property will 

experience an increase in their wealth relative to those who rent accommodation (Zmölnig, 

Tomintz, & Fotheringham, 2015). 

It is therefore imperative to further review empirical literature on housing market. The purpose 

of this study is to review empirical literature on housing price determinants and conventional 

approaches to housing market analysis in order to examine better approaches adopted in 

analysing various housing market determinants in the previous researches and to illuminate 

gap in the literature that would form basis for housing market modelling using conventional 

approaches and further research in housing market.  

2.0 Literature Review 

Housing market is an organised meeting place where there are buyers and sellers of housing 

goods and services, and  are demanded and supplied (Sulyman, 2015). There exists a large 

body of literature on housing market. For example,  Leung (2004) examined housing–

Macroeconomic nexus issues pertaining to housing taxation, housing cycles, and housing 

market–urban structural form. Wu, Deng, & Liu (2014) developed house price index for 

nascent housing market. Yang, Hu, Li, Zhang, & Torres (2017) assess spatiotemporal effects 

of main impact factors on residential land price in major cities of China. Cheung, Wetherell, & 

Whitaker (2018) examined the impact of earthquakes on residential property values using sales 

data from Oklahoma from 2006 to 2014. Wang, Wang, & Wang (2018) focused on the effect 

og land prices on the spatial differentiation of housing prices. Xiao (2012) studied urban 

morphology and housing market with emphasis on street network pattern as a fundamental 

determinant of house prices since street network pattern influences accessibility. In the same 

vein, Wang, Wang and Wang (2018) analyse the spatial patterns and driving forces of housing 

prices in China where multiple theoretical perspectives on housing demand, supply and market, 

are combined to establish a housing price model to explore the impact of land prices on housing 

prices. 

Price in the housing market is determined by many factors, ranging from structural attributes 

of the house (Debrezion, Pels, & Rietveld, 2006; Wu et al., 2014a); 

environmental/neighbourhood factors (Antoniucci & Marella, 2017a; Liu & Li, 2018); urban 

forms (Xiao, 2012; Xiao, Orford, & Webster, 2016) and external factors such as the national 

economic performance (Gulyani, Talukdar, & Bassett, 2018; Killins, Egly, & Escobari, 2017). 

This has attracted a large body of literature on various determinants of price in the housing 

market (Alkali, Sipan, & Razali, 2018).  

3.0 Materials and Methods 

This study adopted an archival research methodology where it focuses basically on review of 

empirical literatures on housing price mechanism and conventional approaches to housing 

market analysis. A total of 60 recent empirical research works were presented in tabular form 

descriptively (see Appendix). The methodology employed in collecting the required data was 

based on secondary sources obtained from academic journals, conference papers, thesis and 

textbooks from both printed and online sources.  

4.0 Data Analysis and Research Findings 

Findings of this study reveals that determinants of housing prices are based on structural 

attributes, environmental/neighbourhood attributes, location, socioeconomic characteristics, urban 

form, national economy or policy (see Appendix).  

4.1 Structural Attributes as Determinants of Housing Prices 

Numerous researches have been conducted on the relationship between structural attributes and 

housing price. For instance Archer et al. (2010) examined the influence of structural attributes 

on housing price using spatial variation method. The study found out that housing 

characteristics offer decidedly the strongest power in explaining the segmentation which gives 

explanation of housing price. Another study by Ajayi et al. (2015) assesses the relationship 
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between housing condition and rental value. The study adopted spatial approach where it found 

out that building condition has weak relationship with rental values. Gulyani et al. (2018) 

examined the relationship between living conditions and housing value. The study adopted 

hedonic model in analysing its data. It found out that relative value of housing features with 

electricity, kitchen and number of rooms emerging as important drivers of rent. It was also 

found out by Abdullahi, Usman, & Ibrahim (2018) who use multiple regression analysis that 

type of house, availability of swimming pool, availability of security post, type of door and 

location of the property were significant in determining house price. Bolton (2018) also used 

hedonic model to find out that green-certified houses that are third-party verified will carry a 

higher price premium than green-certified houses without this verification.  

Iliopoulou & Stratakis (2018) conducted spatial analysis of housing prices in Athens region of 

Greece where Geographically Weighted Regression method was adopted and found out that 

structural attributes contribute immensely to the housing price determination. Also, in another 

separate studies by Lu (2018) and Saenko, Kushina, & Pukhova (2018) considered building 

orientation (in China) and depreciation (in Russia) to have positive relationship with housing 

price. Lu (2018) adopted hedonic model while Saenko, Kushina, & Pukhova (2018) used 

correlation-regression analysis. Another study from China by Cui, Gu, Shen, & Feng (2018) 

suggest that houses with large numbers of rooms commands higher rental value using spatial 

approach, hedonic price model and quantile regression model.  

4.2 Environmental/Neighbourhood Attributes as Determinants of Housing 

Prices 

The study found out from previous empirical studies that pollution, gas risk, flood hazard, 

neighbourhood facilities, conflicts, vices, crime among others have negative relationship with 

housing price. A study by Yusuf & Resosudarmo (2009) uses hedonic model to establish 

relationship between air pollutant and housing rental price. Their study found out that in the 

cases of lead, total hydro carbon (THC), and SO2, air pollutants have a negative association 

with property value. Bin et al. (2008), Jung & Yoon (2018) and Razali et al. (2018) observed 

that location within a flood zone lowers property value. The study also employed hedonic 

model. Muehlenbachs et al. (2015) found out using hedonic model that Shale gas development 

has large negative impacts nearby ground water which has  negative effect on the housing 

value. Aliyu (2012) observed that there exists relationship between intangible location 

attributes and provision, availability and maintenance of neighbourhood facilities in the study 

area with the rental value. The study employed regression analysis. It was also observed by 

Chen & Li (2017) using 3-D spatial hedonic model, that homebuyers would like to pay an extra 

premium for an apartment located farther away from polluted streams.  

Wu et al. (2017) and Xiao, Li, & Webster (2016) found out, using hedonic model, that the 

effect of parks on the housing price is statistically significant. Gambo (2012) uses hedonic 

model to observe that conflict-free area is the most influential variable determining rent. 

Kemiki, Ojetunde, & Ayoola (2014) also use hedonic model to establish that rental value tend 

to decrease with decreasing distance to Lafarge cement factory due to severity of dust and 

noise. Using Machine Learning Methods Aderibigbe & Chi (2018) observed that housing price 

is impacted by natural disasters factors such as hurricane. Paz & McGreal (2018) adopted Price 

index and Hedonic model to establish that improvements in neighbourhood quality affect house 

price. These improvements also include converting the abandoned railway into a greenway as 

observed by Noh (2019). 

4.3 Location as Determinants of Housing Prices 

Previous studies have shown that proximity to major employment centre, transit network, 

schools, parks and hospitals, major landmarks, major junctions and city centre among others, 

determines housing price at a given location. For instance, Wickramaarachchi (2016) and 

Oluwadamilola (2017) use multiple regression model to find out that distance to main junction 
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is the most significant variable in the types of properties. Liang et al. (2018) uses regression 

analysis and geographic field model to analyse the effects of locational factors on the housing 

prices of residential communities. The study found out that proximity to externalities of parks, 

lakes, department stores, banks, secondary schools and rail transit have significance but 

spatially non-stationary effects on housing prices. This is also confirmed by Li et al. (2018) 

and Kim et al. (2019) using hedonic model. However, in line with monocentric model of 

Alonso (1964), D’Acci (2018) found out that housing value decreases with increasing distance 

from the city centre.  

 

 

4.4 Socioeconomic Characteristics as Determinants of Housing Prices 

Socioeconomic characteristics have been given much attention as determinant of housing price. 

For example, a study conducted in Singapore by Li & Tang (2018) using dynamic general 

equilibrium model and counter-factual experiments suggests that the native population growth 

can generate more of private housing price than growth of the foreign population. 

Oluwadamilola (2017) in his study using multivariate regression found out that income have 

significant effect on rental value of accommodation. Using search-and-matching model, Gan 

et al. (2018) confirm unemployment influences on the housing market. Flage (2018) adopted 

meta-analysis method to found out that ethnic and gender discrimination have impact rental 

housing market. In South Korea, Kim & Lee (2018) use locally weighted non-parametric 

regression to found out that housing market respond to potential crime risk. In terms of fertility 

rate and housing price, Zhao (2018) uses cross weight coefficient and regression models to 

found out obvious positive correlation between housing price and fertility rate.  

4.5 Urban Form as Determinants of Housing Prices 

The impact of urban form on housing price has attracted many researches in recent decades. 

For instance,  Xiao, Webster, & Orford (2016) examine house price effects of changes in urban 

street configuration using spatial-network analysis. They found out that improved accessibility 

leads to higher property prices. In contrast, a study by Devaux, Berthold, & Dubé (2018) 

suggest that reorganization of the street had no significant impact on the closest properties’ 

prices, but had negative effects for properties located within 150 to 450 meters off the street. 

However, Xiao (2012) investigate relationship between urban morphology and housing market 

using space syntax method. The study captured two cities; Cardiff in UK and Nanjing in China 

where the results show that urban morphology have a statistically significant impact on housing 

price in these two distinctly different housing markets. 

4.6 National Economy (Micro and Macro) as Determinants of Housing Prices 

Scholars have considered national economic performance indicators in terms of both micro and 

macroeconomics to be determinants of housing market. For example, Killins et al. (2017) 

studied the impact of oil shocks on the housing market of USA and Canada. Their study use 

structural vector autoregressive model and found out that reaction of housing markets to oil 

price shocks varies significantly depending on whether the change in oil prices is prompted by 

demand or supply shocks in the oil market and on country oil trading status. Similar study was 

conducted by Cameron (2018) using local projection method and found out that house price in 

regions respond heterogeneously to oil price shocks. In another perspective, Antoniucci & 

Marella (2017b), Ge (2017) and White & Papastamos (2018) uses multivariate regression, 

agent–based model and LSDVC model respectively to found out that economic recession and 

financial crises have significant impact on housing price. Chen (2018) assess spatial 

heterogeneity of housing price in Guangdong Province during 1995-2014 and the spatial 

heterogeneity of its impact factors using Geographical Weighted Regression (GWR). The study 

found out that GDP per capita have impact on housing prices. In terms of inflation rate and 

interest rate, Than-Thi, Dong, & Chen (2019) use autoregressive model to found out that the 
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inflation rate has a negative impact on the U.S. housing market in an economic downturn 

(including the global financial crisis), but no strong relationship for the other periods, while 

interest rates have a reverse influence on the U.K. housing market in a recession only and are 

insignificant in other periods. 

4.7 Policy as Determinants of Housing Prices 

Government policies such as development control, energy control, urban renewal policy, tax, 

tenure security, government intervention on rent, housing supply policy, economic policy and 

bank credit have been considered as housing market determinants in the literature. For instance, 

Zhang & Zhao (2018) use ordinary least squares and multi-level hedonic models to found out 

that a higher tenure security increases the housing price. Zhou (2018) using Principal 

component and lagged sentiment proxies suggest that government interventions have impact 

on housing market. Similar result was recorded by Chung, Seo, & Kim (2018) using spatial 

approach and Hedonic Model. In a study by Huang, Lin, & Ning (2018) using regression model 

suggest that housing market is prosperous when economic policy is stable and there is a positive 

relationship between housing price variation and economic policy uncertainty, which means 

housing market risk grows under unstable economic policies. Bérard & Trannoy (2018) using 

month‑based model and hedonic model found out that increase in the real estate transfer tax 

sizable have short‑term effect – but no medium or long‑run effect on the housing price. In 

another perspective, He, Cai, & Hamori (2018) studied relationship between housing prices 

and bank credit using vector autoregression (VAR) model with stochastic volatility found out 

that all kinds of bank credit influences of housing prices. 

5.0 Discussion of Findings 

From empirical studies, various determinants of housing prices in different scenarios have been 

established. These determinants include structural attributes, environmental/neighbourhood 

attributes, location, socioeconomic characteristics, urban form, national economy and policy.  

Findings from various researches revealed that variables under structural attributes as housing price 

determinant includes housing type, building materials (type of roof etc.), obsolescence, age of building, 

building condition, building facilities (electricity, toilet, water, dining, size of rooms, type and size of 

doors and windows, security etc.), building orientation, green certified housing. For 

environmental/neighbourhood attributes as housing price determinant, the variables include pollution 

(water, air, noise and land), flood risk, gas development risk, parks, neighbourhood facilities (sewage, 

street light, road, drainage, public water, energy etc), conflict, vices, crime, densities, green space and 

greenway. natural disaster (hurricane, tsunami, typhoon, etc.), spatial growth rate and environmental 

quality. Variables for location as determinant of price include proximity to major employment centre, 

proximity to transit network, proximity to schools, parks and hospitals, proximity to major landmarks, 

proximity to major junctions and proximity to city centre. 

Findings from various studies also revealed that variables for socioeconomic characteristics as 

determinant of housing price include household size, income, marriage entry, discrimination, native and 

tribe, household unemployment, crime offenders, fertility rate, gender and ethnic discrimination. 

Variables for urban form as determinant of housing price include street pattern, land use pattern and 

density. National economy as determinant of housing price have land value, market spillovers, oil price, 

exchange rate, GDP, economic recession, financial crises, speculation, disposable income rate and 

inflation rate as variables. For policy as determinant of housing price, the variables are; development 

control, energy control, urban renewal policy, tax, tenure security, government intervention on rent, 

housing supply policy, economic policy and bank credit.  
These determinants have been approached with difference method, which include; hedonic model, 

hazard model, spatial variation, logit model, matched pair audits, spatial approach, space syntax, 

dynamic general equilibrium model, counter-factual experiments, structural vector autoregressive 

model, multivariate regression, agent–based model, analytic hierarchy process, local projection method, 

exploratory data analysis, geographical weighted regression, search-and-matching model, ordinary least 

squares, spatial-network analysis, meta-analysis, cluster analysis and causality test, month‑based model, 

price index, random-intercept multilevel model and mahalanobis-metric matching model. Hedonic 
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model is the most used method from the findings, which is seen to be the better method in terms of 

structural attributes as determinant of housing price. These methods were applied to housing price 

analysis but little among the researches combined spatial and non-spatial method of analysis. 

6.0 Conclusion 

In conclusion, determinants of housing price include structural attributes, 

environmental/neighbourhood attributes, location, socioeconomic characteristics, urban form, national 

economy and policy. From the study, knowledge gap established was that little have been done on urban 

form in relation to housing price determinant. More specifically, urban densification as a determinant 

of housing price is not given adequate attention. Also, hedonic model is the most used method in 

housing price analysis from the previous literature while Artificial Neural Network is given less 

preference. This establish basis for further researches in the housing market. 
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