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Chapter 1 Introduction

Cities suffer from various negative externalities arising from high population concentration,
such as congestion in public facilities, noise, traffic congestion etc. A first-best policy against
such externalities is the social marginal pricing, whereby every individual contributing to the total
external costs is taxed according to his or her contribution. Owing to the practical difficulties
and high cost in internalizing externalities using such first-best policy, alternative policies in
the form of population density regulations have been suggested and discussed in the economic literature.
However, much focus has been made on the analysis of the effects of regulations on urban spatial pattern,
on land and floor rents, and/or on welfare of the economic agents. For policymaking, it is imperative
to know what kind of regulations should be imposed so as to improve social welfare in the presence
of negative externalities. Moreover, when population is also growing, the impact of externalities
depends not only on the overall urban population size, but also on how population is distributed within

the city over time.

Against this backdrop, this research determines optimal FAR regulations in a city with growing
population under two types of externality in terms of spatial effects, viz. intra-zonal and inter-zonal
effects. The intra—zonal externality occurs in a zone from the population residing in that zone.
Examples include noise, congestion etc. On the other hand, inter-zonal externality in a zone is caused
by population residing outside of the zone. The best example is traffic congestion externality which

is caused not only by local population or commuters, but also by commuters coming from other locations.
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ccordingly, two models are developed to treat these two types of externality.

In both models, besides identical households, the city economy has developers—cum-landowners
hich supply housing under the PAR regulation imposed by the government. The FAR regulation is treated
secause of its wide application across cities worldwide. Such regulation imposes a limit on the ratio
f total floor area of a building to the area of the lot on which it is built. Thereby, it controls
yopulation density by controlling the size of buildings that accommodate many households, such as

partments, condominium etc.
shapter 2 The Two-Zone Model under Negative Population Externality

The FAR regulation under the intra-zonal negative population externality is analyzed using a
spatially restrained two-zone city, divided on the sole basis of externality levels. Multiple zones
-an also be categorized into two zones. The urban population is growing and given exogenously at any

time.

Chapter 3 Optimal FAR Regulation under Negative Population Externality

Optimal FAR regulation in a zone is achieved when the aggregate negative population externality
in the city is offset by the regulation-induced deadweight loss in the corresponding zonal floor-space
market. Result shows that at any time, the city requires not only maximum FAR regulation in the

congested or congesting zone, but also minimum FAR regulation in the other zone.

Although total population is exogenous at any time, zonal population changes over time because
amenity levels can vary over time due to infrastructural improvement in any of the zones. Intra-zonal
migration is assumed to be costless, so residents can choose the location having better amenity.
Therefore, depending upon the expected changes in the zonal amenity levels, even if a zone is not
congested at a particular time, it might be required to impose maximum FAR regulation if large
population is expected to migrate to that zone due to some amenity improvement programs. Results also
show that over time, if a zone is regulated under maximum FAR regulation, the same zone might require
minimum FAR regulation, or vice versa. 1t should be noted that minimum FAR regulation is not included
in the general urban planning practice. However, this research highlights the necessity for such

regulation.

In order to determine optimal FAR policy at a particular time, it is important to forecast the
effects of population and floor rent on the aggregate externality levels. This study shows that such
forecast period is given by the longest replacement period among buildings newly built at time under
consideration. This is because a newly built building accommodates households and thereby contributes
to the zonal population throughout its life. An existing building is replaced when the rental income

from the continued use of such building starts to fall behind the net income that would be gained
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from a new building on the same plot.
Chapter 4 The Linear City Model under Traffic Congestion Externality

The FAR regulation against traffic congestion externality, which is an inter-zonal externality,
is analyzed using a linear monocentric city with growing population. One member in each household
commutes to the workplace located at the CBD. Transport costs are incurred only when commuting to
and from the CBD. Within the CBD, transport cost is assumed to be negligible. Traffic congestion
externality at a cordon line in the city is defined as a function of population density at and beyond

the cordon line.
Chapter 5 Optimal FAR Regulation under Traffic Congestion Externality

Optimal FAR regulation for a new building at a particular location and time is achieved when
the total transport cost in the city due to the new floor space supply at that location and time is
offset by the regulation-induced deadweight loss in the corresponding floor space market, both

discounted over the replacement period of such building.

In case of a closed city, new floor supply at locations towards the urban center attracts
population towards the center, reducing the total transport cost. On the other hand, new floor supply
at locations near the urban boundary increases commuting time and therefore commuting costs. Therefore,
optimal FAR policy in a closed monocentric city requires minimum FAR regulation at locations near
the urban center and maximum FAR regulation at locations towards the urban boundary. In case of an
open city, since new floor space supply at any location increases the total transport cost, the city

should be regulated wunder maximum FAR regulation at all locations.

Presuming that a marginal change in location does not change the replacement period of a new
building significantly, results show that in a closed city, the wpward and downward adjustment to
the market population density towards the urban center and towards the urban boundary respectively
should increase more than proportionately. Similarly, in the case of an open city, the downward
adjustment to the market population density should be increased more than proportionately towards
the urban boundary while no adjustment is required at the CBD edge, assuming that the transport cost
within the (BD is costless.

Regardless of whether the monocentric city is closed or open, ignoring the commuting costs within
the urban center, the gptimal city is more compact than the market city. This is because when population
is packed into a smaller city, commuting distances to the center reduce, because of which the total
commuting costs also decrease.

~This study also finds out that more durable buildings have longer replacement period, and
therefore such building contributes to the negative externality in the city for a longer period.

Analysis shows that under minimum FAR regulation, the FAR should be increased for more durable
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building.
Chapter 6 Summary and Conclusion

This research determines optimal policy in the form of the FAR regulation against intra-zonal and
inter-zonal negat ive population externality in a dynamic setup, which can offer practical alternative
to the first-best policy against such externality. The study demonstrates that although in a growing
city, optimal FAR regulations also change over time according to the changes in externality levels,
it is sufficient to forecast such changes over the replacement period of new buildings only. NMoreover,
the study also determines replacement period of buildings endogenously which is an important

achievement.
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