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Abstract

The urban utility preferences of different income levels are fundamental in formulating fair
housing policies to address the housing needs of all urban residents. This makes it possible for
urban planners and decision makers to construct communities that are accommodative and
sustainable such that their way of life is improved and there is urbanization in a balanced
approach in regard to social classes. The aim of the research is to examine the extent to which
structural, neighborhood and environmental utilities affect house rents for the poor, middle
income earners and high-income earners groups in Rajshahi City. The aim is to contribute to
the evidence base for income sensitive planning and mainly housing policy about social
housing for this group. A hedonic pricing model is used in this research while collecting
primary data of 400 inhabited residents of Rajshahi City to assess how much each of the
selected variables affects house rent through the different levels of income. From the regression
analysis findings, it shows that income, education, and employment status are the significant
factors that contribute to rent willingness. There is a demand among high-income families for
environmental facilities such as availability of parks and clean surroundings; in contrast,
middle- and lower-income families tend towards neighborhood and infrastructural features
within the areas such as closeness to places of work and other relevant services. Recognize that
policy efforts must concentrate on the equitable distribution of urban utilities to all income
groups through infrastructure improvements. It will necessitate improving the basic services in
poor and moderate-income neighborhoods while also developing the green and recreational
areas in affluent areas to ensure fairness in urban transformation and enhanced living standards.

keywords: Urban utility preferences, Income-sensitive housing policy, Hedonic pricing model,
House rent determinants, Rajshahi City housing market, Equitable urban development.
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1. Introduction

The term urban utility pertains to the necessary services and infrastructures present in a
city that allows for the provisions of services including water supply, waste disposal,
electricity, transportation, housing services, health care, schooling and (Barwick et al., 2024;
Mottelson, 2023; Roy et al.,2018). The existence and accessibility of these utilities is a
fundamental requirement for the operation and conservation of the urban biology (Niemela et
al., 2010; Schlapfer et al., 2015; Wolch et al., 2014). Urban utility preferences, including
housing amenities, infrastructure services, and access to essential services, are crucial
determinants of quality of life in rapidly growing cities (Smith, 2010.; Sylla et al., 2019). In
developing countries like Bangladesh, urbanization has created significant challenges in
ensuring equitable access to utilities, particularly among different income groups(Niemeld et
al., 2010; Schléapfer et al., 2015; Wolch et al., 2014). Rajshahi city is one of the largest cities in
Bangladesh faces growing pressure on its housing markets and public infrastructure due to a
rising urban population(Deng, 2020; Sylla et al., 2019) .

Income inequality plays a substantial role in shaping urban utility preferences. Wealthier
households tend to place a higher value on access to premium utilities and infrastructure, such
as reliable electricity, better water supply, and proximity to high-quality schools, while low-
income households often prioritize affordability over access to high-quality services (Hite et
al., 2001; Qin et al., 2019; Smith, 2010) . Such disparities in utility access reinforce socio-
spatial inequalities within cities, as higher-income groups congregate in well-serviced areas,
while lower-income residents often face substandard living conditions (Jamal et al., 2020; M.
A. R. Sarker & Alam, 2013).In Bangladesh, the inequality in the distribution of urban housing
and utility services has increased over the years according to various studies. It is found that
there exists a wide disparity between the rich and poor in the provision of housing amenities in
Dhaka, Chittagong and Rajshahi city (Cerin et al., 2009; Kusama et al., 2019). Such gap is very
reflective of the state of planned urban development which is very poor coupled with the fact
that people cannot find affordable houses(Cerin et al., 2009; Chen et al., 2013).

Understanding the preferences for different utilities options also helps in the greater
objective of urban sustainable development. Sustainable cities focus on the inclusion of all their
residents regardless of income levels by providing equal access to the basic utilities(Couture et
al., 2020; Jamal et al., 2020; Winston, 2022) . This means, identifying the utility preferences
of different income groups in Rajshahi would not just make the city economically efficient, but
would also make it socially viable and ecologically balanced(Islam et al., 2022). The affluent
families could stress on green homes and eco-friendly transport systems whereas low-income
families could be more concerned with affordability services and sustainability. These
contrasting issues could be helpful in promoting the policies of the city of Rajshahi towards
the sustainability objectives (Islam et al., 2022; Mitra & Saphores, 2016).

It is essential to study how the different income groups value the different urban utilities
in housing affecting urban planning and policy. Growing income inequality and urbanization
results in different housing aspirations that need different housing policies like higher-income
families may want better environmental quality and amenities, while middle-income or lower-
income families may seek lower-cost housing that is closer to jobs(P. C. Sarker et al., 2023;
Schultheiss et al., 2024; Zoppi et al., 2015). These different preferences suggest that unplanned
urban development is not only ineffective but also worsen the situation by increasing inequality
and lowering the quality of life (Ezebilo, 2017; Islam et al., 2022; Sallis et al., 2011; Shatford,
n.d.). This study is mainly tried to assess the preferences for different urban utilities regarding
income variation through their rent paying behaviors applying the popular revealed preference
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method naming hedonic pricing model. The study aims to guide policymakers towards
inclusive urban planning strategies, promoting equitable housing access, environmental quality
enhancement, and sustainable urban growth for a more livable city.

2. Theoretical Framework

The theory of hedonic pricing helps appreciate how the market price of a particular house page | 20
is affected by different house characteristics or their relevant combinations by controlling for
the price effects of other characteristics (Ardeshiri et al., 2016; Mitra & Saphores, 2016). This
iIs common in real estate economics, where it studies the effect of location, structure and other
external environmental factors like pollution and amenities on the price of housing; (Kumar,
2015; Liebelt et al., 2019). In a hedonic pricing model, the optimization of the tenant's utility
function entails maximization under a budget constraint is as follows.

Q=QKLST) (1)
I-KP.—R=0 (2)
Where:
K =a composite good index

L = the structural utilities of house (L =L, L,....L,,)
S = the neighborhood utilities (S =S;,5,....5,)

T = the environmental utilities (T =T,,T,,...T,)

| =income

KP. = the prices of consumption goods included
R = monthly house rents

Many people have to take houses on rent in Rajshahi City due to rapid urbanization. In addition
to this, house rent is influenced by structural, neighbor, and environmental characteristics (Jim
& Chen, 2006; Rosen, 1974). Symbolically,

R=R(L,S,T) 3)

I—KP.—R(LS,T)=0 (4)

The population regression function of equation (4) can be written as follows:
Ri = Xl-a + Ei(S)
Where:
Ri = monthly house rent,
Xi = a set of independent variables
&i = the stochastic error term.
The equation (6) can be also written as follows:
Ri = Qy + alGii + azLij + a3Sim + a4Tin + Si(6)
Where:
G = the general household attributes
L = the structural utilities
S =the neighborhood utilities
T = the environmental utilities
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3. Methodology

Rajshahi City Corporation is one of the largest cities in Bangladesh. Peoples of
heterogeneous characteristics live in the city. 500 respondents who are household head and
City dwellers who pays house rents were asked about their socioeconomic status and observed
their house rent payments considering general, structural, neighborhood, and environmental
utilities. Data were collected based on simple random survey technique using structural and Pase | 21
semi structural questionnaire and classified into three groups based on their monthly incomes
as poor, medium and higher income groups. The data that were obtained, was scrutinized using
various descriptive and regression analysis to find out the significant factors that determine
house rent in the city.

Figure 1: Map of the study area

Rajshahi City Corporation

Source: Adapted from Google Map of Rajshahi City, Bangladesh in 2024.
The specified form of hedonic model is written by the equation as follows:
Y, = a, + a1 Xy; + 0, X5 + azXs; + - +Xp7 +u; (7)

Where:

InY; = the natural logarithm of monthly house rent

O, = the intercept

... Oy =the parameters
X, X,,...X,, = the explanatory variables
ui = the stochastic disturbance term.

The functional form of the regression model is semi-logarithmic and it is multiple regression
model that can be estimated by the Ordinary Least Square (OLS) method.

Table 1: Descriptions of the key variables

Variable Name | Explanation | Mea.Unit | Sign
Dependent Variable

House Rent (Y;) Monthly house rent BDT/month
Explanatory Variables

Income(X;) Household income BDT/month  +
Education(X,) Year of schooling No. of year +
Marital status(Xs) Married or unmarried Yes/No(1/0) +
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Occupational Status(X,) Employed or unemployed Yes/No(1/0) +
Family Members(Xs) Number of total family members Numeric +
Earning persons(Xg) Number of total earning members Numeric +
Structural Utilities

Age of the building(X,) Years from building built to date Years -
Room numbers(Xsg) Number of bedrooms Number +
Attached barthroom(X,) Availability of attached barthroom Yes/No(1/0) +
Belcony(X,,) Availability of attached barthroom Yes/No(1/0 +
Drawing room(X;,) Availability of attached barthroom Yes/No(1/0  +
Garage(X1,) Availability of garage within house Yes/No(1/0) +
Neighborhood Utilities

Proximity to Workplace(X,5) Distnce between house and Workplace Kilometers +
Proximity to CBD(X;,) Distnce between house and CBD kilometers +
Proximity to Bus stand(X;s) Distnce between house and Bus stand kilometers +
Proximity to Railway(X;¢) Distnce between house and Railway station kilometers +
Proximity to Airport(X,,) Distnce between house and Airport kilometers +
Educational institutions(X,g) Distane between house and Edu. institutions kilometers +
Environmental utilities

Proximity to Park(X;o) Distnce between house and Park kilometers +
Proximity to Lake(X,) Distnce between house and Lake kilometers +
Proximity to river view(X,;) Distnce between house and River view kilometers +
Proximity to Playground(X,,) Distnce between house and Play ground kilometers +
Waterlogging(X,5) Availability of waterlogging Yes/No(1/0) -
Landfill(X,,) Availability of Landfill Yes/No(1/0) -
Proper Drainage(X,s) Strongly unsatisfactory to srongly satisfactory 5-point scale  +
Air pollution(X,e) Strongly satisfactory to srongly unsatisfactory 5-point scale -
Noise pollution(X,,) Strongly satisfactory to srongly unsatisfactory 5-point scale -

Source: Author’s own calculation based on different previous literature,2024

The table outlines the dependent and independent variables that determine monthly house
rent, which are expressed in Bangladeshi Taka (BDT) on a monthly basis. It is expected that
the monthly household income will have a positive impact on rent. Education level is quantified
in years of formal schooling, marital and employment statuses are measured by binary variable,
indicating if the respondent is married or employed. Family composition is comprised of total
family members and number of wage earners. Physical characteristics such as age of the
building in years are assumed to have a downward effect on the rental charge whereas
characteristics such as number of rooms, attached toilets, balconies, living rooms and garages
and others are all binary and assumed to have an upward effect to the rent. The location utilities
include the distance to workplaces, central business districts (CBD), and all forms of transport
inclusively, bus, railway, airports, etc. in kilometers which enables one to infer that closer
proximity to these places will increase the rental rates. The distance to educational facilities
likewise provides a positive effect on rent levels. Environmental utilities comprise such as
parks, lakes, river view, and playground are all factors are measured in kilometers and also
exhibit a positive influence on the rents charged. Water logging and disposal areas are two
variables that are considered binary which have negative influence on rental value in such
areas. Finally, air and noise pollution variables are ranked on a 5-point scale from ‘strongly
satisfactory’ to ‘strongly unsatisfactory’. Proper drainage system is expected to encourage
higher rent while pollution levels are expected to encourage lower rents. All these aspects are
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of great significance in enhancing and assessing house rents and the use of urban facilities with
respect to the socio-economic, structural, neighborhood and environmental variables.

4. Result and Discussion

The provided table shows the result of the hedonic regression conducted to analyze the
effects of different factors including urban utilities on house rent across the poor, the middle-
income, and higher-income groups in Rajshahi City. House rent is the dependent variable of
the model and the structural, neighborhood and environmental utilities have been considered
as independent variables. The factors are paramount in determining rents, but different groups
have different levels of coping strategies relative to these factors.

Table 2: Hedonic Regression Result of Urban Utilities among Three Income Groups

Dependent Poor Income (200) | Medium Income Higher Income
Variable (150) (150)

House rent

Explanatory Coefficient | SE Coefficient | SE Coefficient | SE
Variables

Income 0.083*** (0.017)  0.120** (0.022) 0.155** (0.015)
Education 0.050* (0.014)  0.074** (0.012) 0.112** (0.016)
Marital Status 0.022 (0.012)  0.054 (0.011) 0.074 (0.013)
Occupational Status 0.041** (0.020)  0.070** (0.014) 0.123** (0.014)
Family Members 0.020 (0.004)  0.032* (0.011) 0.041 (0.016)
Earning Persons 0.054* (0.022)  0.096 (0.014) 0.127 (0.014)
Structural Utilities

Building Age -0.030* (0.004)  -0.051** (0.014) -0.071 (0.011)
Room Numbers 0.081*** (0.011)  0.154*** (0.021) 0.182* (0.015)
Attached Barth 0.033* (0.002)  0.060** (0.013) 0.093 (0.013)
Balcony 0.026* (0.004)  0.045** (0.017)  0.065* (0.011)
Drawing Room 0.015 (0.007)  0.032** (0.004)  0.054%*=* (0.013)
Garage 0.038 (0.004)  0.065* (0.011) 0.091*** (0.014)
Neighborhood Utilities

Proximity to Work 0.044** (0.005)  0.084** (0.015) 0.130* (0.016)
Proximity to CBD 0.055* (0.013)  0.095** (0.016) 0.124* (0.017)
Proximity to Bus Stand ~ 0.035* (0.017)  0.075** (0.013)  0.140 (0.013)
Proximity to Railway 0.022* (0.007)  0.073** (0.014)  0.093* (0.013)
Proximity to Airport 0.014 (0.006)  0.065 (0.018) 0.084** (0.015)
Educational Institutions ~ 0.030 (0.011)  0.085* (0.016) 0.118** (0.014)
Environmental Attributes

Proximity to Park 0.025* (0.004)  0.075** (0.014) 0.133** (0.012)
Proximity to Lake 0.035* (0.006)  0.057** (0.015) 0.079*** (0.017)
Proximity to River View  0.040* (0.004)  0.045*** (0.016) 0.085** (0.013)
Proximityto Playground  0.032* (0.011) 0.072** (0.013) 0.091*** (0.012)
Waterloaaina -0.062*** (0.012) -0.126** (0.021) -0.152* (0.024)
Landfill -0.090** (0.015)  -0.155** (0.020) -0.167* (0.031)
Drainage 0.078* (0.003)  0.040** (0.011) 0.064** (0.010)
Air Pollution -0.061* (0.011)  -0.077** (0.013)  -0.150%** (0.017)
Noise Pollution -0.044* (0.012)  -0.068** (0.014)  -0.040%** (0.010)
R-squared 0.94 0.96 0.95

Note: Significant at: ***p<0.01, **p<0.05, *p<0.1,
Source: Author’s own calculation based on survey, 2024
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The relationship between educational attainment, income level and house rent payment is
observed to be positive for all the income groups studies. In the case of poorer income group,
income is as much as 0.083 significant at 1% level. This indicates that if the income level of
an individual increases by 1 unit, the rent level will increase by 8.3% which is a strong cause-
effect relationship. This gains more strength when analyzed in medium and above income
groups with coefficients 0.120 and 0.155 respectively; meaning even within different classes,
the expectation to pay higher rent is associated with the ability to pay especially among the
higher income class who may be looking for better housing. In the same vein, education level
is also observed to have positive and significant effect on rent across all groups but it is higher
for the richer class (0.112) and lower for poorer class (0.050). This means more educated
households are likely to get better housing align with higher income.

Marital status presents a positive but not statistically significant effect across all income
brackets implying that there is hardly any effect on house rent if one gets married. Conversely,
the variable of occupational status, which pertains to employment, is significant at 5% level for
all the equations with coefficients of 0.041, 0.070 and 0.123 in turn. This indicates that
households with employed members pay higher rents, more so for higher income households.
Where there is employment, there is financial stability and it is clear therefore, that if one is to
space out better lodging facilities.

The effect of family size on rent across all groups exhibits a weak positive correlation,
being slightly significant for medium earners (0.032) and non-significant for low and high-
income earners. On the other hand, the number of income-generating members in the family is
a key predictor of home rent, especially among high-income families (0.127). This implies that
the higher the number of earners in a particular household, the more they are able to combine
resources to pay for rent.

The structural elements of a house include the age of the building, the number of rooms,
and the presence of facilities such as bathrooms and garages. Such factors are critical in
establishing the rental pricing. In all the groups, building age had a negative effect, with higher
income households showing the greatest effect (-0.071). This loss in prices indicates that older
buildings tend to have lower rent prices. The number of rooms and presence of attached
bathroom had strong positive effects on rent, with the number of rooms being very significant
in all income groups. In the case of higher income households, the coefficient for the number
of rooms stands at 0.182. As such, it means the more the number of rooms in a house, the higher
the rent charged on it especially to the rich members of the society. Garages and balconies had
positive sentiments too especially in the case of medium income earning groups and above
which suggests that people with more income were more likely to appreciate such benefits.

Location of residence with respect to the workplace, central business district (CBD), bus
stops, and other transport services plays an important role in determining the rent charge.
However, medium incomes and higher-paid households show a dampened dispersion about the
mean for these variables. For instance, the proximity to work is assigned a coefficient of 0.130
for the upper class, which means the respondent is ready to incur additional costs in renting a
house ready for occupation nearer to his/her place of work. In the same way, the distance from
the house to CBD has a positive and significant factor, which indicates that central areas attract
more rents as compared to marginal locations.

Several environmental aspects — for instance, the rents tend to be higher for households
that are located near parks or lakes as well as the ones that have river views — are also major
factors with regards to the rental charges. Proximity to parks has a very positive correlation
across all income brackets, with the magnitude of influence highest for the upper bracket
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(0.133). This could mean that richer classes of families are more likely to appreciate parks and
other nature based recreational amenities. Being close to lakes as well as having river views
also has some advantages, which proposes that naturistic and scenic environments command
higher house rents. On the contrary, certain environmental factors such as water logging and
landfill nearby cause devaluation of houses for rent in all categories. Water logging has worse
implications for house rents especially for rich people (-0.152) as they would likely avoid this
problem zone being more affluent and thus sensitivity towards such issues. On the same note,
even distance from landfills curbs available rent prices, more so for the wealthy, showing that
such hazards were detrimental to the housing market.

Environmental and acoustic pollution depress the rents for houses of all income brackets.
The effects of air quality degradation are marked and are the most pronounced for the affluent
households (-0.150), meaning that such households tend to pay lower rents in more polluted
areas. This may reflect their capacity to relocate to less polluted regions, or their higher
standards of environmental quality. Nuisance sounds are also detrimental, but less so than the
effects of environmental smoke, with the highest income households once again the most
affected.

The R-squared of all three segments is notably high (0.94, 0.96, and 0.95 for poor, medium,
and higher-income households, respectively), which means that the model can account for
much of the variation in house rents. The high explanatory power of the model indicates that
rent in Rajshahi City is determined significantly by the characteristics of households and the
urban utilities. In addition, a number of issues related to structural, neighborhood, and
environmental aspects were found to have an impact on house rent across the income groups
in Rajshahi City, the regression results revealed. Income, education and occupation seem to be
the main factors that determine the level of rents; however, the number of rooms, distance to
workplace and environmental factors are also important. Urban disamenities, such as pollution
and waterlogging, lower the rent with the richest households being the most affected as they
tend to be hungrier for cleanliness. These results point to the different sets of utilities that
different households would appreciate, with richer individuals being more responsive to the
amenities provided and the disamenities present.

5. Conclusion

The investigation indicates that varying income groups in Rajshahi City exhibit differential
tendencies towards urban utilities, which has definite consequences on the rentals’ regime and
urban planning. Based on hedonic pricing analysis, it is established that income, level of
education, employment, and the total number of earners in a family affect rent for all the classes
of income but the influence has a wide range of differences as regards to the economic status
of the household. For instance, it is common for the high-income group to focus on issues of
enhanced environmental quality, more green parks, and less pollution while the focus of the
lower middle-income and lower income families is on the job security, basic infrastructural
services and job location. This infers that house rent in Rajshahi City is not only affected by
social economic status, but geographical and environmental location as well, the latter varying
from one social class to another.

As a result, specific housing policies which take into consideration the income-nature of
the preferences exponents can be useful in reducing the cost of housing and enhancing the
infrastructure. For example, policies on urban planning ought to enhance improvement of
environmental quality i.e. improving air quality and reducing water logging among other
difficulties most especially for high income occupants who pay great rents due to these
conditions. In addition, policies for physical development should also aim at attracting people
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of all income classes by easy access to active recreational facilities such as parks and river
walkways. It is observed that in such low- and middle-income regions, poor housing
infrastructure such as provision of safe piped water and proper sanitation can improve the
overall housing standards without raising the rents much high, hence solving the problem of
housing affordability. It is recommended that policies favoring such low-cost housing should
provide for employment opportunities in the immediate vicinity so as to reduce commuting
costs for low-income families as well as make affordable worker housing available at strategic
locations. Furthermore, land use control can be used to prevent the establishment of polluting
industries in proximity to residential areas thereby protecting all out dense income groups from
the effects of pollution. Therefore, there is a need for a spatially differentiated urban housing
policy in which improvements in the environmental, utilities and job aspects are emphasized.
This would improve housing satisfaction among the residents of different income groups which
will in turn support the sustainable urban development and better living conditions in Rajshahi
City.
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