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Abstract

This paper evaluates the impact of the Mumbai Trans Harbour Link (MTHL) on land
prices by employing variants of a difference-in-differences framework: (i) a continuous
treatment using distance to MTHL, (ii) piecewise distance bands from MTHL, and (iii)
a discrete treatment defined by a distance threshold from MTHL. Within Mumbai City
District, land parcels closer to the bridge exhibit larger post-opening price increases.
When the sample is expanded to include the Mumbai Suburban District, higher post-
opening growth was occasionally observed farther from the bridge, arguably reflecting
structural differences between the districts, such as faster baseline appreciation and
recent metro investments in the Suburban District, and network effects arising from

integration into the existing road system.
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1 Introduction

The role of physical infrastructure in the process of industrialization and economic devel-
opment has been recognized for decades. A substantial body of theoretical and empirical
research consistently highlights its critical role in sustaining long-term growth and improving
welfare. This research ranges from macroeconomic growth models to micro-level analyses
(Munnell, 1992; Gramlich, 1994; Sawada, 2015; Foster et al., 2023a,b). Infrastructure is
broadly classified into two categories: economic infrastructure and social infrastructure.
The former encompasses transportation, telecommunications, irrigation systems, and elec-
tricity, while the latter includes water supply, sanitation, hospitals, and schools. Among
them, large-scale transport infrastructure facilitates expeditious and substantial transporta-
tion between separate places, serving as a key driver of urban and regional connectivity and
economic development. To illustrate, a long span bridge connects areas that are divided by
bodies of water such as seas or large rivers. This development has the potential to profoundly
alter the way individuals access employment opportunities and their daily commutes within
a metropolitan area. Consequently, changes in accessibility exert a significant influence on
local economic activities, including the choice of the location of firms and residents, thus
contributing to the reshaping of the urban structure.

There is an increasing imperative to comprehend the impacts of large-scale transport in-
frastructure, particularly in mega-cities within emerging economies. The expansion of these
cities has been necessitated by the increase in population, which has concomitantly given rise
to a number of deleterious consequences, including congestion and soaring real estate prices.
Rapid urbanization and motorization typically accompany economic development, yet when
infrastructure investment lags, transport bottlenecks, and severe congestion emerge. Con-
versely, well-timed transport projects can ease these frictions, and market price mechanisms
offer a natural lens for evaluation: improvements in local public goods should be capitalized
into land values. However, Causal evidence from developing country settings remains lim-
ited. Estimating causal impacts of large-scale infrastructure is inherently challenging. This
is due to the fact that experimental methods, such as randomized controlled trials (RCT),

are not feasible (Sawada, 2015; Raitzer et al., 2019).



In this paper, our aim is to partly bridge this gap in the existing literature by assessing
the impact of the MTHL, which opened in January 2024 and connects Mumbai City and the
opposite shore. The MTHL is India’s longest sea bridge and is the 12th longest in the world.
To evaluate its impact, we employ a difference-in-differences framework based on proximity
to the bridge, examining changes in real estate prices between 2014 and 2025 in Mumbai
City and Mumbai Suburban districts.

To preview our study, two main findings emerge. First, an analysis of real estate prices
within the Mumbai City district reveals a notable increase in land values in areas close to the
bridge after its inauguration. Second, when suburban areas are included in the analysis, a
higher price growth is sometimes observed farther from the bridge. This outcome is indicative
of structural differences: Compared to the saturated urban core, suburban markets have
likely experienced faster price appreciation reinforced by infrastructure developments such
as new metro lines. As these suburban areas are also located farther from the MTHL, the
bridges benefits are relatively weaker there. Presumably, local infrastructure improvements
and strong baseline dynamics dominate, which dampens the extent to which the MTHL
influences suburban land prices and results in higher observed increases in areas farther
from the bridge. Furthermore, network effects, which are derived from the integration of the
MTHL into the existing road system, as well as associated congestion and rerouting, suggest
that the impact does not show a simple monotonic decay with distance.

We believe that our present paper contributes to the existing body of evidence on the
impact of enhanced connectivity by focusing on the development of large-scale urban trans-
port infrastructure, an area where empirical studies remain relatively scarce (Raitzer et al.,
2019). Given Mumbais status as one of the most congested cities in India and worldwide,
a rigorous evaluation of a major transport investment can yield critical insights into infras-
tructures role in economic development. Specifically, it contributes novel evidence to the
existing body of literature on the subject of long span bridges (Lee et al., 2020; Mahmud
and Sawada, 2018; Blankespoor et al., 2022; Biitikofer et al., 2024; Tompsett, 2025). To our
knowledge, this constitutes the first effort to analyze the impact of a large-scale bridge on
the values of urban properties.

The present paper is divided into several sections. The next section provides a literature



review, followed by Section 3 that introduces the background of the MTHL. Section 4 delin-
eates the data sources utilized in this analysis. In Section 5, the identification strategy and
estimation model that were used are introduced. In Section 6, the results of the analysis are

described and discussed. The seventh section of the text has reached its conclusion.

2 Literature Review

The impact of infrastructure has been surveyed in many antecedents, including Munnell
(1992); Gramlich (1994); Sawada (2015); Foster et al. (2023a,b). In line with this trend,
Redding and Turner (2015); Raitzer et al. (2019); Roberts et al. (2020); Gonzalez-Navarro
et al. (2023); Donaldson (2025) have provided transport infrastructure surveys in recent
years. Raitzer et al. (2019) reviews extant literature on the subject and reveals a conspicuous
absence of coverage of the infrastructure. The study posits that the preponderance of impact
evaluations is centered on road infrastructure, particularly in rural areas, leading to a dearth
of evidence regarding rail, urban mass transit, and sea and air travel. Gonzalez-Navarro
et al. (2023) provides a comprehensive review of land transport infrastructure and argues
that the literature on this subject is expanding rapidly, mainly driven by the availability of
new spatial data and the adoption of trade and gravity models. Furthermore, it posits that
transport infrastructure has the potential to generate significant gains, yet not all locations
benefit equally from these investments. Donaldson (2025) conducts a comprehensive review
of the existing literature on transport infrastructure and policy evaluation focusing primarily
on the literature on regional and urban economics. It suggests three directions for future
research: dynamic analysis, the study of inequality, and the focus on lower-income economies.

In light of the conclusions drawn from these review articles, a comprehensive examination
of recent journal articles and working papers has been carried out to determine the impact of
large-scale transport infrastructure. The present study places particular emphasis on papers
published in 2020 and subsequent years. Consequently, three prevailing trends are evident:
an increase in the variety of infrastructure categories, a transition toward the utilization of
alternative data sources, and a synthesis of reduced-form analysis with estimates derived

from economic models. The subsequent subsections will provide a detailed exposition of



these concepts.

2.1 Expanded Scope of Infrastructure Evaluation

Recent literature has broadened the scope of transport infrastructure types examined. A
notable development is the proliferation of literature on rail and urban mass transit, two
infrastructure categories that Raitzer et al. (2019) identified as lacking research. The recent
seminal literature includes Banerjee et al. (2020); Heblich et al. (2020); Fenske et al. (2023);
Américo (2024); Andersson et al. (2023); Berger and Prawitz (2024); Chen et al. (2022);
Lindgren et al. (2021); Nagy (2023); Hornbeck and Rotemberg (2024) for railway network
and Zarate (2022); Khanna et al. (2022); Koh et al. (2025); Gendron-Carrier et al. (2022); Lee
and Tan (2024); Gu et al. (2021) for urban mass transit. A substantial body of research has
been amassed on the impact of high-speed rail (Tian and Yu, 2024; Barwick et al., 2024; Gao
and Zheng, 2020; Qin et al., 2025; Hayakawa et al., 2021). These include evidence on diverse
outcomes such as crime, air pollution, job formalization, inequality, technology adoption and
innovation. In regard to the methodological approach, in addition to reduced-form analyses
that utilize causal inference tools such as instrumental variables and difference-in-differences
methods, there has been an escalating number of studies that employ structural estimation
models.

As Raitzer et al. (2019) have noted, the extant literature on the impact of road infras-
tructure is extensive. This body of literature has continued to expand. The following sources
were consulted: Bird et al. (2020); Lall and Lebrand (2020); Sotelo (2019); Fan et al. (2023);
Balboni (2025); Alder (2025); Morten and Oliveira (2024); Pellegrina and Sotelo (2023);
Baldomero-Quintana (2025); Ahmed et al. (2024); Allen and Atkin (2022); Abeberese and
Chen (2022); Araujo et al. (2025); Chen et al. (2023); Brooks et al. (2021); Frye (2024); Gollin
and Wolfersberger (2024); Herzog et al. (2024); Milsom (2023); Kaboski et al. (2024); Maha-
jan (2024); Jedwab and Storeygard (2022) for highway or intercity road network; and Alder
et al. (2023a); Shamdasani (2021); Gebresilasse (2023); Asher and Novosad (2020); Brooks
and Donovan (2020); Adamopoulos (2025) for rural road. The recently discovered evidence
offers a multifaceted interpretation of the impact of road infrastructure. Gonzalez-Navarro

et al. (2023) summarize the existing literature on the subject, concluding that intercity trans-
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portation tends to benefit relatively more developed or industrial areas than rural or less
developed ones. The authors also note that there is no clear evidence that rural roads have
a transformative effect on rural villages.

In the context of our study, it is important to note that the analysis of bridges, a type
of road infrastructure, is relatively limited. The construction of long span bridges requires
substantial investment, yet these bridges hold the potential to profoundly impact regional
connectivity by bridging expanses of water that traditionally separate economic regions.
Among the long span bridges previously studied are the Nanpu Bridge in Shanghai (Lee et al.,
2020), Bangladesh’s Jamuna Bridge (Mahmud and Sawada, 2018; Blankespoor et al., 2022),
and the Oresund Bridge between Denmark and Sweden (Biitikofer et al., 2024). Among
these, Butikofer et al. (2024) examines the impact of access to larger labor markets on wages
and employment by employing a difference-in-differences method, controlling for proximity
to the bridge. The bridge is found to lead to a significant increase in cross-country commuting
of the Swedes and a 13.5% increase in the average wage of workers in the region. Tompsett
(2025) estimates the impact of bridges between the Mississippi and Ohio rivers by exploiting
variations in the location and timing of bridge construction. The enhanced connectivity
exhibited a predominantly positive impact on per capita economic activity over large spatial
scales, but adverse effects are manifested over smaller spatial scales (less than 5 km). These
adverse effects can be explained by the presence of local sorting processes within cities that

emerge along early transport routes.

2.2 Use of Alternative Data

Recent advances in accessing innovative big data, characterized by high volume, velocity,
and variety, have begun to enable researchers and policy makers to overcome drawbacks in
existing studies by conducting granular assessments of infrastructure in a timely manner.
Go et al. (2023) summarizes the limitations associated with using government statistics
as a primary source for infrastructure impact analysis. These limitations encompass three
primary aspects: first, a deficiency in the timeliness of data compilation from surveys for
analytical purposes; second, an absence of the optimal frequency for evaluating analyses;

and third, a paucity of spatial granularity that hinders the analysis of heterogeneous effects



across administrative units. The recent advent of alternative data, including satellite imagery
and global positioning system (GPS) location data, has precipitated a paradigm shift in the
evaluation of the impact of transport infrastructure. This shift is based on the ability of
these alternative data sources to circumvent the limitations discussed above.

The first strand of literature that uses alternative data for transport infrastructure impact
analysis uses satellite imagery, both during the day and at night (Lee et al., 2020; Go
et al., 2023; Baragwanath et al., 2024; Alder et al., 2023a; Bluhm et al., 2025). Nighttime
luminosity serves as a reliable indicator of the intensity of economic activities (Asher et al.,
2021; Gibson et al., 2020; Donaldson and Storeygard, 2016), while daytime imagery is found
to be a valuable source of information on specific outcomes, such as household welfare (Huang
et al., 2021; Marx et al., 2019), the use of land (Lee et al., 2020; Alder et al., 2023a) and
the intensity of economic activity (Sturm et al., 2023; Go et al., 2023). Among these, Go
et al. (2023) developed novel vehicle density data obtained from daytime satellite images to
quantify local economic activity involving human and goods traffic flow, and evaluated the
impact of the opening of a new international airport terminal in the Philippines.

The second group of literature uses substantial and frequent GPS location data to esti-
mate the impact of transport infrastructure (Gupta et al., 2022; Kreindler et al., 2023; Alder
et al., 2023b). GPS location data is provided by smartphones and used to analyze mobil-
ity patterns of people and location choices of households and firms (Testoni et al., 2022;
Blanchard et al.,; 2023; Couture et al., 2022, 2025; Athey et al., 2021; Atkin et al., 2022;
Miyauchi et al., 2025; Sheng et al., 2022). The data can also be collected from the GPS
tracker device installed in trucks or buses (Allen et al., 2024; Alder et al., 2023b; Barnwal
et al., 2024; Kreindler et al., 2023). As with smartphone GPS, call details records (CDRs)
are demonstrated to be a useful tool for identifying the locations of individuals’ residences
and their mobility destinations (Biichel et al., 2020; Kreindler and Miyauchi, 2023; Sturm
et al., 2023).

Finally, the literature on the impact of transport infrastructure that uses real-time and
super-frequent travel time data, such as Google Map routing data, also emerges. The liter-
ature assesses the impact of urban mass transit on traffic congestion (Widita et al., 2023;

Widita, 2024; Gu et al., 2021; Yamada and Jiang, 2025). The reliability of Google Map



routing data is verified using a number of alternative data sources, including data on actual
trips (Akbar et al., 2023). Yamada and Jiang (2025) collected the data using the algorithm
developed by Akbar et al. (2023) and used it to analyze the impact of the first rail-based
urban mass transit system in Dhaka, Bangladesh. It finds a substantially large impact of
increasing vehicle speed along the treatment corridor that hosts the viaduct of the mass

transit.

2.3 Use of Structural Models

Redding and Turner (2015) underscore the significance of employing structural models to
assess the impact of transport infrastructure. While significant efforts have been made to ad-
dress the issue of nonrandom assignment of infrastructure, comparatively less attention has
been directed toward differentiating between growth (in terms of its effect on the amount
of economic activity) and reorganization (of preexisting economic activity). Despite the
implementation of causal identification strategies to address the initial issue of endogeneity;,
such as instrumental variables and difference in differences methods, the subsequent problem
persists. The generation of counterfactual scenarios by these models enables the assessment
of the impact of reduced transportation costs on the spatial organization of economic activ-
ity under general equilibrium. Redding (2025) demonstrates the capability of quantitative
urban models to predict the reorganization of economic activity within cities in response
to transport improvements by comparing evaluations using conventional cost-benefit anal-
ysis, sufficient statistics approaches based on changes in market access, and model-based
counterfactuals.

The literature employing these models can be divided into two broad categories: inter-
city and intracity. The literature of the former group involves economic geography models
that focus on the role of inter-regional transportation, such as railroads and highways, espe-
cially in the trade of goods between cities (Donaldson and Hornbeck, 2016; Donaldson, 2018;
Alder, 2025; Baldomero-Quintana, 2025; Baragwanath et al., 2024; Bird et al., 2020; Lall
and Lebrand, 2020; Fan et al., 2023; Morten and Oliveira, 2024; Pellegrina and Sotelo, 2023;
Sotelo, 2019; Hornbeck and Rotemberg, 2024; Kaboski et al., 2024; Nagy, 2023; Adamopou-
los, 2025; Allen and Atkin, 2022). Among these, Donaldson and Hornbeck (2016) developed
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a quantitative model grounded in general equilibrium trade theory. Their findings suggest
that, in the absence of the railway network in 1890, agricultural land values in the United
States would have been reduced by approximately 60%. Building upon this framework,
Alder (2025) proceeded to compare the effect of the Golden Quadrilateral highway network
in India to a counterfactual network that connects Indias intermediate cities. Their findings
revealed that the counterfactual network would imply further aggregate gains and would
benefit the lagging regions of the country.

The literature of the other group utilizes urban models that focus on the role of intra-
regional transportation, such as road transit and subway, especially in the movement of
people within a city (Heblich et al., 2020; Khanna et al., 2022; Tsivanidis, 2023; Zarate,
2022; Sturm et al., 2023). Heblich et al. (2020) developed a quantitative urban model and
estimated the impact of railway network expansion in London during the 19th century. Their
counterfactual analysis revealed that the population and the value of land and buildings in
London would decrease by more than 50% if the network is removed. Tsivanidis (2023) also
analyzes the impact of the bus rapid transit system in Bogotd. To this end, he develops a
quantitative urban model with multiple groups of workers and transit modes. The results
of the analysis indicate a considerable welfare gain from the system, but little impact on
inequality after accounting for reallocation and general equilibrium effects.

Extended quantitative spatial models have also emerged. Allen and Arkolakis (2022)
incorporated traffic congestion into both the intracity and intercity models and subsequently
quantified the impact of congestion on these models. Their welfare analysis in the United
States revealed the highly variable returns to road investment across different links, with the
greatest gains occurring in the densest areas of economic activity and at choke points in the
network. Alder et al. (2023b) extend the model of Allen and Arkolakis (2022) to incorporate
the heterogeneity in the congestion elasticity and structurally estimate the extended model
to match the real driving speed and traffic on each road link. Fajgelbaum and Schaal (2020)
also incorporates traffic congestion into their model and focuses on allocating an optimal

transport network in a general equilibrium framework.



3 Bridging the Mumbai Bay

The Mumbai Trans Harbour Link (MTHL) was first conceived approximately three decades
ago with the objective of enhancing connectivity between Mumbai City and the opposite
side of the Mumbai bay (Navi-Mumbai), promoting the development of the Navi-Mumbai
region, and alleviating traffic congestion in Mumbai City. In February 2009, the Maharashtra
State Government decided to have the Mumbai Metropolitan Region Development Authority
(MMRDA) own and implement this project.

The project encompasses the construction of a six-lane (3+3 lanes) road with an approx-
imate length of 21.8 km. The sea bridge is estimated to span approximately 16.5 kilometers,
with the total length of the contiguous land bridge measuring approximately 5.5 kilometers.
This bridge is noteworthy for its distinction as the longest sea bridge in India and its place-
ment as the 12th longest bridge of its kind worldwide. According to official information from
the MMRDA, the approved total project cost is 178.43 billion Indian rupees. Construction
commenced in March 2018, and the bridge was opened to traffic on January 13, 2024. Con-
cessional financing from Japan was used for the construction. A loan agreement was signed
with the Japan International Cooperation Agency (JICA) in March 2017.

The location of the MTHL is indicated by the red line in Figure 1. The MTHL is a
toll road, with Sewri on the Mumbai side and Chirle on the opposite Navi-Mumbai side
serving as the main entrance ramp, respectively. The ramps in question connect to existing
or planned expressways. The entrance and exit ramps on the Mumbai city side (Sewri) are
located on the eastern side of the Mumbai peninsula, an area that has historically developed
as a commercial center where aging structures stand alongside modern business districts.
Upon completion of the ongoing construction of the Sewri-Worli Connector, it is expected to
offer direct access to the western side of the peninsula and the existing international airport.
On the Navi-Mumbai side, a new international airport is under construction, and multiple
economic zones are in the planning stages. Until recently, traversing the expanse to reach
the opposite shore of Mumbai Bay necessitated traversing either the Thane Creek Bridge,
situated north of the MTHL, or circumventing the northern periphery of the bay.

This project is of importance for the regional development of the entire Mumbai metropoli-
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tan area. The project’s initial conception was as a transportation initiative. However, the
Maharashtra State Government classified it as a regional development project through a
government order in June 2011. The project’s primary objective is to enhance the existing
network of transportation infrastructure by establishing new connections between the city
of Mumbai and the opposite side of the bay. This initiative is expected to expedite access to
the recently initiated construction of the new international airport, which is situated on the
Navi-Mumbai side. Moreover, the promotion of regional development in the Navi-Mumbai
area is expected to facilitate growth across the entire metropolitan area and contribute to
alleviation of congestion in Mumbai City. In the following sections, we analyze the impact

of the MTHL on real estate prices in neighboring areas.

4 Data

We have collected real estate data from the database of the Annual Statement of Rates
(ASR) of the Department of Registration and Stamps, Government of Maharashtra, via the
eASR portal. This is an unbalanced panel data concerning specific land parcels from 2014
to 2025 for each zone and subzone in Mumbai City and Mumbai Suburban Districts. The
raw data obtained lack coordinate information. However, leveraging textual data related to
the zone, subzone, and street to which each land parcel is assigned, in conjunction with the
Google Maps Geocoding API, enabled the approximation of the latitude and longitude for
each land parcel. During the scraping and geocoding process, however, a small portion of
the data could not be retrieved. We believe that this limitation does not critically affect the
results of our analysis.

The ASR is a valuation tool used by the state government to assess the value of real estate,
including land and buildings, within the state. It serves as the foundation for calculating
Stamp Duty and Registration Fees levied during real estate transactions. For each land
parcel, prices are established for five distinct property types: open land, residential flats,
office, shops, and industrial facilities. While the ASR does not necessarily represent actual
market transaction prices, it is a government-determined reference informed by transaction

data from previous years, thereby reflecting market values to a certain extent. Moreover,
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reliable data covering diverse property types and large geographic areas is notably scarce.
Given this limitation, the ASR is identified as the most suitable dataset for the objectives
of this analysis.

Within the Mumbai Metropolitan Region, we focus on the two districts on the western
side of Mumbai Bay, Mumbai City and Mumbai Suburban Districts. Figure 2 maps each
land parcel and its distance from the entrance ramp of the MTHL on the Mumbai City side.
In this figure, the parcels in the Mumbai City District are represented by blue dots and those
in the Mumbai Suburban District are represented by green dots. Concentric rings at 1-km
intervals indicate the distance from the ramps. The Mumbai City District is located at the
tip of the peninsula and encompasses the regions most concentrated central business district
(CBD). It includes 341 land parcels in our sample, with an average distance of 4.8 km from
the ramps. In contrast, the Mumbai Suburban District occupies the northern portion of the
peninsula and corresponds to the suburbs of central Mumbai; it comprises 832 land parcels
with an average distance of 15.8 km from the ramps.

It is imperative to acknowledge that the year of application for the ASR and the base
year for the underlying land transaction are not congruent. The ASR is determined and
published by the end of March each year, based on aggregated data of actual real estate
transaction prices up to the previous year, and is applied to the following fiscal year (1
April 1 to 31 March of the following year). The 2025 ASR was determined based on land
transaction records up to 2024, reflecting the short-term impact of the MTHL opening in
January 2024. Furthermore, ASR revisions were not performed in certain years. The rates for
2018, 2019, 2021, 2023, and 2024 were maintained at the previous year’s levels. Consequently,
observations from these years have been excluded from the dataset for analysis.

Table 1 reports descriptive statistics for the panel data used in our analysis. The data
encompasses the years 2014, 2015, 2016, 2017, 2020, 2022, and 2025. For some land parcels
and years, not all five categories of property prices are available. With the exception of
open land, average prices are roughly 200,000 rupees per square meter. However, there are
large differences between the Mumbai City District and the Mumbai Suburban District. For
the Shop, Office, and Residential categories, mean prices in the former are more than twice

those in the latter. In contrast, Table 2 shows that price growth rates are substantially
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Figure 2: Land parcels and distance from the MTHL entrance ramp
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higher in the Mumbai Suburban District, where increases in Shop, Office, and Residential

prices exceed those of the Mumbai City District by a factor of three or more.

Table 1: Summary statistics of property prices

District Type Obs Mean | Std. Dev. | Min Max

Open land | 2,469 | 85,095.3 | 54,793.7 | 11,000 | 340,100

Residential | 5,178 | 176,775.4 | 112,050.3 | 28,200 | 871,080

All Districts Shop 4,802 | 260,145.6 | 156,349.7 | 31,700 | 1,088,850
Office 5,080 | 214,857.9 | 133,118.8 | 32,100 | 1,001,740

Industrial | 3,335 | 181,425.5 | 114,272.7 | 30,500 | 871,080

Open land | 639 | 118,901.5 | 68,006.0 | 19,700 | 340,100

Residential | 1,368 | 270,708.3 | 147,607.6 | 54,000 | 871,080

MumbaiCity District Shop 1,209 | 406,857.4 | 202,308.2 | 87,200 | 1,088,850
Office 1,322 | 337,494.0 | 171,133.3 | 67,700 | 1,001,740

Industrial 879 | 288,074.3 | 144,472.5 | 66,700 | 871,080

Open land | 1,830 | 73,290.8 | 43,581.3 | 11,000 | 299,900

Residential | 3,810 | 143,048.3 | 70,273.2 | 28,200 | 538,530

Mumbai Suburban District | Shop 3,593 | 210,778.9 | 96,053.1 | 31,700 | 673,160
Office 3,758 | 171,716.6 | 80,454.8 | 32,100 | 619,310

Industrial | 2,456 | 143,256.1 | 68,840.9 | 30,500 | 538,530

Table 2: Property price growth (%) between 2022 and 2025

District Open land | Residential | Office | Shop | Industrial

Mumbai City District 5.5 5.6 3.5 1.0 2.8
Mumbai Suburban District 7.3 11.9 11.2 6.9 12.6

This structural difference in the property price growth rates between the two districts
may be related to major infrastructure development and redevelopment projects other than
the MTHL. Figure 3 shows the locations of these projects and Figure 4 shows the distance
from the MTHL entrance ramp. In particular, the recent development of multiple metro lines
(Line 1, Line 2A, and Line 3) has significantly improved connectivity within the Mumbai
Suburban District and its connection to the City District.

Although the present paper uses publicly available price data, our companion papers use
alternative data as introduced in Section 2. Specifically, we have collected satellite imagery,

GPS location data, and real-time travel time data. The results of the analysis using these
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the MTHL
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data are expected to further clarify how the MTHL affected the local economy and the
mobility of people.

5 Empirical Model and Identification Strategy

To assess the impact of the MTHL on nearby real estate prices, we adopt a difference-in-
differences design based on the physical distance from the bridge and employ the following
three different specifications. First, we use the distance from the MTHL entrance ramp on the
Mumbai City side as a continuous measure of treatment intensity and estimate the coefficient
of its interaction with a post-opening dummy variable. We estimate this specification using
the full sample of land parcels and the subsample restricted to the Mumbai City District.

The estimation equation is specified as follows:

Inp;; = a; + Ay + v After; + 9 Dist; + 5(Aftert X Disti) + €4, (1)

where 7 indexes land parcels and ¢ indexes years; p;; denotes the outcome of each land type
(i.e., open land, residential, office, shop, and industrial); After; is an indicator variable which
equals to one for years ¢t > 2025 and zero otherwise. Note that although the MTHL opened
in January 2024, the land prices after the opening in 2024 are reflected only in the ASR
data from 2025 and onwards. Accordingly, the post-opening dummy is defined for 2025 and
onwards; Dist; is the time-invariant distance from location ¢ to the entrance ramp of the
MTHL; «; and ); are land parcel and year fixed effects, respectively; and ¢; is the error
term. Standard errors are clustered at the land parcel level. Our coefficient of interest is 3.

Second, in order to assess the potential for non-linear effects beyond a single linear
specification, we partition the study area into 2-kilometer bands according to the distance
from the bridge entrance ramp. We then estimate a piecewise linear function in which the key
parameters are the coefficients on the interaction terms between the distance-band dummies
and the post-opening dummy for the bridge. Our estimation is performed on two alternative
samples: the full set of land parcels and a restricted sample comprising only parcels located

within the Mumbai City District. The estimation equation is specified as follows:
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Inp; = a; + A\ + v After; + Z op Dip + Z By (D ¥ Aftery) + €4, (2)
b£bo b£bo

where 7 indexes land parcels and t indexes years; p;; is the outcome of each land type; After;
equals one for years t > 2025 and zero otherwise; D;, denotes distance-band dummy equal to
one if land parcel ¢ lies within distance band b (e.g., 0-2km, ..., 28-=30km) with by = 28-30
as the omitted reference band, and zero otherwise; o; and A; are land parcel and year fixed
effects; and ¢; is the error term, with standard errors clustered at the location level. Our
coefficient of interest is (.

Third, under the assumption that the impact of the bridge opening is confined to areas
within 4 km of the entrance ramp, we conduct an estimation that treats parcels located
within a 4-kilometer concentric boundary as the treatment group and those located beyond
4 kilometers as the control group. The 4-kilometer cutoff approximates the average distance
of land parcels from the entrance ramp of the MTHL in the Mumbai City District (4.8 km).
This estimation is performed using only the sample from Mumbai City District, where the
estimation results of Equations 4 and 5 described later are stable. The estimation equation

is specified as follows:

Inpy = o; + A + v After;, + § Withindkm; + 8(After, x Withindkm;) + e, (3)

where ¢ indexes land parcels and t indexes years; p;; denotes the outcome of each land type;
After; is an indicator variable which equals to one for years ¢ > 2025 and zero otherwise;
Withindkm; denotes a dummy equal to 1 if land parcel ¢ lies within 4km from the entrance
ramp of the MTHL, and zero otherwise; «; and ); are land parcel and year fixed effects; and
€, is the error term. Standard errors are clustered at the land parcel level. Our coefficient

of interest is 3.
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6 Estimation Results

6.1 Linear Specification with Continuous Treatment

The results of the estimation using the distance from the bridge as a continuous variable
are reported in Table 3 and Table 4. For the full sample of all land parcels, the estimated
coefficients on the interaction terms between the bridge opening dummy and the distance
from the bridge are statistically significant across all property types (Table 3). This indicates
that land prices tend to increase in areas farther from the bridge. In contrast, when the
analysis is restricted to the subsample of Mumbai City District, the signs of the coefficients
are reversed, suggesting that land prices tend to increase in areas closer to the bridge in all

property types (Table 4).

Table 3: Results of the linear function models: continuous treatment with all land parcels

(1) (2) (3) (4) (5)
Variables In_openland In_residential In_office In_shop In_industrial
After2025
x Distance to the bridge  0.003*** 0.0047*#* 0.002%**%  0.001*** 0.004*#%*
(0.000) (0.000) (0.000) (0.000) (0.001)
Observations 2,345 4,897 4,800 4,549 3,139
R-squared 0.991 0.988 0.989 0.993 0.989

Notes: *** p < 0.01, ** p < 0.05, * p < 0.1. Robust standard errors clustered at the land parcel level in
parentheses. All regressions include land parcel and year fixed effects.

6.2 Piecewise Linear Function Specification

Figure 5 and Figure 6 plot, respectively, the estimated coefficients of the interaction terms
between the band dummies (defined in 2-km intervals by distance from the entrance ramp of
the MTHL) and the post-opening dummy, with the horizontal axis representing the distance
from the bridge. For the full sample of all land parcels, most bands yield statistically
insignificant results. Within 10 km, the coefficients are statistically significant for open land,

residential, and industrial parcels. However, for residential and industrial parcels, the slope
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Table 4: Results of the linear function models: continuous treatment with the land parcels
in Mumbai City District

(1) (2) (3) (4) (5)
Variables In_openland In residential In_office In_shop In_industrial
After2025
x Distance to the bridge -0.005* -0.008%** -0.006***  -0.003** -0.006**
(0.003) (0.002) (0.002) (0.002) (0.003)
Observations 597 1,277 1,232 1,131 823
R-squared 0.993 0.991 0.994 0.997 0.992

Notes: *** p < 0.01, ** p < 0.05, * p < 0.1. Robust standard errors clustered at the land parcel level in
parentheses. All regressions include land parcel and year fixed effects.

of the coefficients has been reversed around the 4 to 6 km band, indicating instability in the
results. Furthermore, in bands that extend beyond 10 km where samples from the Mumbai
Suburban District prevail the influence of distance variations on land prices is comparatively
negligible (Figure 5). In contrast, when samples are restricted to the Mumbai City District,
all property types exhibit a tendency for land prices to increase as proximity to the bridge
increases. Among these, residential and office parcels show statistically significant effects in
the bands closest to the bridge (0 to 2 km and 2 to 4 km) (Figure 6).

The apparent inconsistency between Figure 5 and Figure 6 stems from the definition of
the control group. The Mumbai City subsample offers a cleaner counterfactual, whereas the
full-sample estimates are attenuated because the control group includes the subsample in
the Mumbai Suburban District that is benefiting from faster baseline appreciation and the
recent development of multiple metro lines (Line 1, Line 2A, and Line 3) as described in
Section 3. The similar profiles of the distance plots for the 0 to 2 km, 2 to 4 km, and 4 to 6
km bands between the two figures support this interpretation. Further explanations on this

point are provided in Section 6.4.

6.3 Linear Specification with Binary Treatment

Table 5 presents the estimation results using a 4-km concentric boundary around the bridge
entrance ramp, where parcels located beyond 4 kilometers serve as the control group and

those within 4 kilometers are treated as the intervention group. As described in the previous
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Figure 5: Distance plots of the analysis with all land parcels

20



Distance plot for all subdivisions: log_openland

Distance plot for all subdivisions: log_residential
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Figure 6: Distance plots of the analysis with the land parcels in Mumbai City District

Note: Land parcels exist within the 10 to 11 km range, but due to their small number, they
were combined with the 8 to 10 km band for regression.
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section, this estimation is performed using the Mumbai City District subsample. The results
show that for residential, office, and industrial properties, the coefficient of interest, [, is
positive and statistically significant. In other words, when assuming the area within 4 km
to be the treatment region of the bridge opening, the intervention is found to increase prices

for these three types of properties.

Table 5: Results of the linear function models: 4km dummy treatment

(1) (2) (3) (4) (5)

Variables In_openland In_residential In_office In_ shop In_industrial
after2025 x withindkm -0.014 0.020* 0.022** 0.010 0.024*
(0.014) (0.012) (0.011) (0.008) (0.012)
Observations 597 1,277 1,232 1,131 823
R-squared 0.993 0.991 0.994 0.997 0.992

Notes: *** p < 0.01, ** p < 0.05, * p < 0.1. Robust standard errors clustered at the land parcel level in
parentheses. All regressions include land parcel and year fixed effects.

To assess the robustness of these results, Figure 7 plots the coefficients of the interaction
terms between the year dummies and the dummy for parcels located within 4 km, with the
horizontal axis indicating years relative to the baseline year and the vertical axis showing the
estimated coefficients. The bridge opened in January 2024, and the immediately preceding
year is 2023; however, because data for 2023 are unavailable, 2022 is taken as the baseline
year. For all three property types that were found to be statistically significant in Table
6 (residential, office, and industrial), the confidence intervals of the estimated coefficients
overlap with zero for all or part of the pre-opening years. This indicates that no clear
pretrend can be established, thereby confirming the validity of our results based on the
difference-in-differences framework.

Nevertheless, Figure 7 exhibits a subtle (statistically insignificant) pre-trend, implying
a mild departure from the parallel-trends assumption. The pattern is consistent with the
projects staged rollout. As noted above, the MTHL was approved in February 2009, fol-
lowing a JICA loan in March 2017 construction began in March 2018, and the bridge was
inaugurated in January 2024. Positive estimates for open land in 20142015 likely reflect

prolonged announcement effects; the 2020 effects for open and residential land are consis-
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tent with anticipation effects from project implementation; and the 2025 effects align with

post-opening impacts.
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Figure 7: Results of the linear function models: 4km dummy treatment

6.4 Discussion

Based on the estimation results reported above, we may be able to make two interpreta-
tions. First, in the subsample restricted to the Mumbai City District, the evidence robustly
demonstrates that areas closer to the MTHL experienced greater increases in land prices

after the opening of the bridge. This finding indicates that the magnitude of the benefit is
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higher in areas physically closer to the MTHL.

Second, when land parcels in Mumbai Suburban District are included in the analysis,
there are cases where areas farther from the MTHL experienced relatively higher increases
in land prices compared to those closer to the bridge. This pattern, which at first may ap-
pear counterintuitive, can be explained by two distinct mechanisms. The initial factor is the
structural differences between the two districts. The stronger appreciation of suburban land
values arises from the fact that suburban markets, being less saturated than central areas,
had greater room for appreciation in the first place, and this dynamic has been further rein-
forced by concurrent infrastructure projects such as new metro lines. The second mechanism
pertains to network effects or externalities. The MTHL’s integration into the existing road
network introduces a series of mediating factors that influence its efficacy. These factors
include congestion, route substitution, and other network effects. Consequently, the spatial

distribution of effects does not conform to a simple monotonic decay with distance.

7 Conclusion

In this paper, we assessed the impact of the MTHL, which opened in January 2024 and
connects Mumbai City to the opposite shore. To evaluate its impact, we employ a difference-
in-differences framework based on proximity to the bridge, examining changes in real estate
prices between 2014 and 2025 in Mumbai City and Mumbai Suburban districts.

As a result, two main findings emerge. First, an analysis of real estate prices within the
Mumbai City district reveals a notable increase in land values in areas close to the bridge
after its inauguration. Second, when suburban areas are included in the analysis, a higher
price growth is sometimes observed farther from the bridge. This outcome is indicative
of structural differences: suburban markets have experienced faster baseline appreciation,
reinforced by recent infrastructure developments, such as new metro lines, which enables
them to absorb MTHL benefits more strongly in a catch-up dynamic. Furthermore, network
effects, which are derived from the integration of the MTHL into the existing road system, as
well as associated congestion and rerouting, suggest that the impact does not show a simple

monotonic decay with distance.
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Looking ahead, several avenues for future research remain. First, the instability of the
estimates once the Mumbai Suburban District is included may plausibly be driven by the
network structure of existing roads and externalities such as congestion. This issue could
be further investigated by analyzing more granular and higher-frequency travel time data,
as briefly discussed in Section 2. Second, one of the main objectives of the MTHL is to
promote regional development in the broader Mumbai metropolitan area (see Section 3).
Although data limitations prevent us from addressing this critical dimension in the present
study, future work should extend the analysis to a wider region, including the opposite shore

of Mumbai Bay.
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