ShodhKosh: Journal of Visual and Performing Arts
Special Issue on Digital Futures of Arts and Culture:
Al, Data, Creativity, and Social Impact 7(3s)

Original Article
iy CE 2 ISSN (Online): 2582-7472

URBAN MOBILITY AS CREATIVE PRACTICE: VISUAL, SPATIAL, AND ECONOMIC
DIMENSIONS OF THE RRTS CORRIDOR

Mayur Sharma 14

L Ph. D. Scholar, Department of Architecture, Lingaya's Vidyapeeth University, Nacholi, Haryana, India

ABSTRACT

Check for
updates

Received 20 January 2026
Accepted 26 March 2026
Published 03 April 2026

CorrespondingAuthor
Mayur Sharma,

DOI

Funding: This research received no
specific grant from any funding agency in
the public, commercial, or not-for-profit
sectors.

Copyright: © 2026 The Author(s).
This work is licensed under a

With the license CC-BY, authors retain
the copyright, allowing anyone to

download, reuse, re-print, modify,
distribute, and/or  copy  their
contribution. The work must be

properly attributed to its author.

Purpose

This paper will discuss how transit infrastructure innovation affects the urban business
development with particular reference to the Delhi Meerut Regional Rapid Transit
System (RRTS) corridor. The study examines the effect of accessibility enhancement,
customer mobility, and infrastructure-based development on business performance in
transit enhanceable urban regions.

Design/Methodology/Approach

The type of cross-sectional quantitative research design was chosen. A structured
questionnaire was used to collect primary data on 150 business establishments along the
RRTS corridor on a five-point Likert scale. The proposed hypotheses were tested using
descriptive statistics, reliability and correlation analysis as well as multiple regression at
the 0.05 level of significance.

Findings

The findings indicate that there is a very strong relationship between urban business
growth and transit infrastructure innovation, which is statistically significant (R 2 =
0.707, p = 0.05). Availability, customer mobility and development of infrastructure near
transit stations have a major contribution to the growth of revenue, customer growth and
development of the business. Accessibility was found to be one of the key predictors of
commercial performance. Each of the four hypotheses was accepted.

Practical Implications

This is indicated by the findings that strategic investment in the contemporary transit
systems like RRTS can improve the commercial vibrancy, elicit local economic activity,
and regional integration. The policies of transit planning and transit-oriented
development (TOD) should be combined by policymakers in order to achieve the best
economic gains.

Originality /Value

The study makes a contribution to the scanty empirical empirical literature in the
literature on the topic of firms level, covering the example of a regional rapid transit
system in an emerging economy, and gives evidence in the case of India and the economic
significance of transit infrastructure innovation.
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1. INTRODUCTION

The accelerated urbanization and regional economic integration has increased the demand of effective and novel
transport infrastructure systems. Over the past few years, innovation in transit infrastructure, especially high capacity
rails like metro rail and regional rapid transit, has become one of the strategic instruments used to achieve sustainable
urbanization and economic development. It is empirically indicated that contemporary rail-based systems touch the
values of land, business, employment, and competitiveness of business Mohammad et al. (2015), Higgins and Kanaroglou
(2016). The investment in transport is increasingly being perceived as mobility enhancing, as well as structural economic
interventions that restructure urban spatial dynamics Kahn (2017), Lee and Sener (2017).

Transportation infrastructure is associated with economic growth, and the connection between these two has been
an issue of extensive research in terms of accessibility gains and agglomeration. The economic opportunity and market
growth are heavily dependent on accessibility, which is the ease of access to destinations lacono et al. (2016), Condeco-
Melhorado et al. (2016). Reduced travel time, resulting in lower transaction costs and increased labor and consumer
catchments make business operations better Chen and Haynes (2017), Huang and Wei (2020). Research on high-speed
rail and transit systems operated within cities and states suggests that improvements in accessibility lead to economic
convergence in the region and business activity Alder (2015), Pan et al. (2022).

The models of transit-oriented development (TOD) also emphasize the importance of rail infrastructure in
catalyzing commercial clustering and mixed-use development in the station area Calimente (2015), Loo and du Verle
(2017). The growth in the price of the property, the density of retail, and the growth of the service sector is often the
result of the increased commuter flows and the urban environment in the areas of the stations Debrezion et al. (2016),
Dai and Wang (2019). Multiplier effects of transit investment are not limited to the direct benefits of mobility, affecting
the investment decisions, business location choice, and the competitiveness of areas Fan et al. (2016), Gupta etal. (2020).

Another important mechanism which connects transit systems and business performance is customer mobility. The
amplified transit operations along with the generated passenger movement create more footfall and shopping and
service consumption opportunities He and Thggersen (2017), Zhang and Wang (2019). Empirical evidence shows that
the accessibility of railways is positively connected with the growth of the employment sector and business life in the
area of the station Kim and Sultana (2015), Guerra etal. (2019). In addition, a better connection might be used to support
the productivity of firms and inter-city economic integration Chen and Haynes (2017), Pan et al. (2022).

Although there is widespread evidence of the advantages of regional rapid transit system on the business level
internationally, minimal empirical studies have been conducted to determine the effects of the business level of these
systems in the emerging economies, especially in the case of the Indian context. Although the mobility and environmental
impacts of metro rail systems have been examined in major Indian cities Munshi (2016), Gupta etal. (2020), the research
gap in the field is the question of how recently introduced high-speed regional corridors affect urban business
development based on the mechanisms of accessibility, mobility, and infrastructure-led development.

The DelhiMeerut Regional Rapid Transit System (RRTS) is by far one of the most important innovations in the transit
infrastructure of India, aimed at increasing the accessibility between the large economic hubs, as well as decreasing the
travel time. Combining high-tech rail with the station area development strategies, it is likely that the corridor will
initiate commercialization and economic integration of the region. Nevertheless, the firm-level needs assessment of how
much transit innovation can result in quantifiable business growth.

It is against this background that the current research focuses on exploring the influence of transit infrastructure
innovation on business development in the Delhi Meerut RRTS corridor. In particular, it looks into the role of accessibility
enhancement, customer mobility and the development of infrastructure in influencing the business performance results.
The study adds to the accumulating literature on the relationship between transport innovation and the localized
economic transformation by combining theoretical insights in transport economics, the agglomeration theory, and the
literature in urban development.

1.1. URBAN MOBILITY AS CREATIVE PRACTICE

The movement of people and goods no longer characterizes urban mobility in modern cities, but it is becoming more
and more accepted as a multidimensional practice, which implies experience, design, and perception. The transport
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systems now not only determine how people move but also how they relate to urban space, how they understand the
accessibility, and how they respond to the economic opportunities Kahn (2017), Lee and Sener (2017). The increased
knowledge makes mobility an active part of the urban design and daily life, affecting the physical setting and social
conduct.

In this context, the Delhi-Meerut Regional Rapid Transit System (RRTS) may be viewed as an urban intervention of
a transformative nature which works on a variety of dimensions. First, it is a spatial transformer which restructures local
connectivity by minimizing time spent on travelling and brings urban centers that were initially separated into one
economic and functional zone. This improved accessibility alters the land-use trends, promotes the densification around
transit hubs, and facilitates the appearance of new development pathways Ewing and Cervero (2017), Dai and Wang
(2019).

Second, the RRTS acts as a visual street, which adds to the changing urban image, its architecture and infrastructure
presence. She is introducing a new visual language through the introduction of stations, elevated tracks and allied
developments, which is an indication of technological development and urbanization. Not only these features make the
urban environment more legible, but also display recognizable landmarks that shape the perception and navigation of
the city by the users Cai and He (2016), Loo and du Verle (2017). In this regard, mobility infrastructure would be included
in the visual identity of the city.

Third, the corridor is an economic spine, organizing and promoting the commercial activity along the route.
Providing additional access to the markets, raising the foot traffic, and easing the process of conducting business, the
RRTS enhances the well-being of the respective local economies and enhances the overall integration of the region. The
areas around stations, specifically receive the advantages of economic concentration, with the retail, services, and small
businesses experiencing better accessibility and flows of mobility Chen and Haynes (2017), Pan etal. (2022). This points
at the importance of transit infrastructure in promoting local and corridor-based economic development.

Other than these functional dimensions, mobility also helps to shape the urban imagination. Greater connectivity
changes the way people think of distance, opportunity, and accessibility, and therefore has an impact on where people
live, work, and consume. By reducing spatial and time distances, the RRTS corridor reinvents the space of the geography
of the area and broadens the spectrum of everyday urban relationships.

Moreover, the transit stations along the corridor may be perceived as planned publicity spaces but not transit points.
Their design, functionality, and connection to the environmental surroundings affect the experience of their use and
promote social and commercial interactions. The properly planned station areas promote the quality of the walk
(enhanced), facilitate the multimodal connectivity, and improve the urban environment, in general Calimente (2015).

Conclusively, the RRTS corridor may be conceptualized to be a linear urban ecosystem in which mobility,
infrastructure, and economic activities can be dynamically engaged on a continuum spatial line. The ecosystem
incorporates movement flows, built form and commercial functions to form a network of interconnected nodes which
can collectively spur change in the urban environment. This vision is consistent with the modern methods of transit-
oriented development, in which infrastructure becomes a supportive resource of sustainable and integrated urban
development.
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Figure 1 Delhi-Meerut RRTS Corridor Map with Station Locations
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2. LITERATURE REVIEW

The linkage between transport infrastructure and urban economic development has been widely studied in the
subdisciplines of urban economics, regional science and transport policy. In the recent research (2015-2025), more and
more attention is paid to the role of transit infrastructure innovation in determining accessibility, land values,
commercial performance, and firms. The literature reviewed in this section is organized around four broad themes in
line with the current research which include: (1) transit infrastructure and economic growth, (2) accessibility and
business performance, (3) customer mobility and commercial activity as well as (4) infrastructure development and
transit-oriented growth.

2.1. TRANSIT INFRASTRUCTURE AND ECONOMIC GROWTH

Transport infrastructure has been greatly known to contribute to economic growth in terms of lowering the cost of
transaction and the integration of markets. As Alder (2015) proved, the development of transport networks leads to
great progress in the productivity of the regions and convergence of their economies. In the same manner, Chen and
Haynes (2017) established that the development of high-speed rail leads to the minimization of economic disparities in
the region as it enhances connectivity among economic centers.

The positive correlation between rail infrastructure and land or property value is also confirmed by meta-analytical
evidence Mohammad et al. (2015), Debrezion et al. (2016). Higgins and Kanaroglou (2016) pointed out that 4 decades
of research continuously indicate that accessibility increases results in economic gains both at the local level and regional
level. Recently, Pan et al. (2022) found that better accessibility by rail improves the productivity of firms and boosted
economic interactions between cities.

Considering the economic development in the emerging economies, Gupta et al. (2020) discovered that metro rail
networks in Indian cities help in commercial transformation and investment development. Taking these works together,
the thesis that transit innovation is a structural economic catalyst, but not a mobility intervention, can be substantiated.

2.2. ACCESSIBILITY AND BUSINESS PERFORMANCE

The location of accessibility is a key factor in determining the economic opportunity of urban areas. As lacono et al.
(2016) stressed, enhanced access to employment centers and markets is a major factor in the participation of economies.
In network-based studies, Condeco-Melhorado et al. (2016) have shown that the gains of regional accessibility are highly
correlated with the outcomes of development.

The experience of high-speed rail development has shown that the increase in accessibility increases urbanization
and business competitiveness Huang and Wei (2020). The study by Chen and Whalley (2015) also revealed that urban
rail systems have an impact on more extensive environmental and economic performance, which supports the
multidimensional advantages of transit systems.

Lietal. (2019) found that at the station level, transit accessibility is positively associated with commercial property
values significantly. Such results are in line with the theoretical assumption that effective market size is increased by
lower travel time, which subsequently raises business opportunities.

2.3. CUSTOMER MOBILITY AND COMMERCIAL ACTIVITY

Customer mobility is a demand-side policy which connects transit infrastructure to business growth. The growth of
passenger flows along transit lines leads to an increase in the degree of consumption, including in retail and service
segments He and Thggersen (2017). The study by Zhang and Wang (2019) established that the expansion of the metro
creates a major boost in the activity in the station locations.

Kim and Sultana (2015) presented the evidence that investment in rail transit has a positive impact on the
employment and wage growth, which implies spillover impacts on the local labor markets. Likewise, Fan et al. (2016)
demonstrated that transit investment has an impact on business location choice and the business commercial activity at
the corridor level.
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Guerra et al. (2019) investigated station catchment zones and found that transit access increases the economic
contact within specified zones of space greatly. All of these findings point to the fact that the high level of mobility and
footfall have a direct impact on the sales growth, market expansion, and rise in revenues of local businesses.

2.4. INFRASTRUCTURE DEVELOPMENT AND TRANSIT-ORIENTED GROWTH

Transit-oriented development (TOD) has become a dominant planning paradigm bridging between transport
infrastructure and land use and commercial development. Calimente (2015) emphasized the ways in which Tokyo rail-
integrated communities can show the economic advantage of transport and property development co-ordination. As a
means of value capture and business growth, Loo and du Verle (2017) highlighted the so-called model of rail + property.

As Duncan (2016) and Dong (2016) noted, transit development can often boost housing prices and trigger urban
change, though can also bring about cases of affordability. Dai and Wang (2019) also found that the commercial
agglomeration around rail stations is enhanced after transit growth, which supports agglomeration effects.

Combes et al. (2018) considered that agglomeration economies are strengthened around transport nodes because
they are more efficient spatially. Equally, Ewing and Cervero (2017) established that compact and transit-oriented
patterns of development lessen travel dependency and enhance economic interaction.

There are all indications in these studies that infrastructure construction along transit corridors gives rise to
commercial agglomeration, a high level of investment confidence and a robust business ecosystem at the local level.

2.5. RESEARCH GAP

Despite the numerous studies conducted internationally that define a positive correlation between transit
infrastructure development and urban economic growth, the majority of the existing studies include macro-level
outcomes, including land values, regional productivity, property appreciation, or environmental outcomes. Little has
been done to focus on firm level business performance especially where emerging economies such as India are
concerned. In addition, existing literature mostly focuses on the research of metro rail or high-speed rail networks, and
there is not enough empirical research on regional rapid transit systems (RRTS) and its local commercial effects. In
particular, there is no specific evidence that evaluates the impact of transit infrastructure innovation on urban business
development by examining how it affects business growth via transit infrastructure by accessibility, mobility, and transit-
based infrastructure development. Hence, an empirical investigation specific to the DelhiMeerut RRTS corridor is needed
to fill this gap and offer business-level information on the economic impacts of transit innovation.

2.5.1. VISUAL DIMENSION OF TRANSIT CORRIDORS

The aesthetic aspect of transit infrastructure is associated with the role of transit infrastructure in the aesthetic and
identity of urban areas, as well as symbolism. Innovations in the modern transit system tend to introduce a new language
of architecture in the design of the stations, the structural components and developments around the stations. These
buildings are visual anchors of the urban environment, making cities more legible and increasing place-making Cai and
He (2016), Loo and du Verle (2017).

Transit stations are one of the areas that are being designed more as iconic structures to show technological
advancement and modernization of cities. Their aesthetic value may affect the safety, accessibility, and quality of
infrastructure, and thus their user trust and interaction. Besides, the quality of transit environment builds a strong image
of the city, where architecture and infrastructure play in unison to form familiar and significant space.

2.5.2. SPATIAL TRANSFORMATION AND URBAN FORM

Transit infrastructure is very important in determining the spatial structure and development patterns of the cities.
Transit systems improve accessibility, restructure land use, promote greater development density, and develop mixed-
use environments in the areas surrounding stations. The given process adheres to the concepts of transit-oriented
development (TOD), in which mobility infrastructure determines urban development and spatial efficiencies Ewing and
Cervero (2017), Dai and Wang (2019).
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As linear structuring agents, rail corridors, like the RRTS, operate to bridge two or more urban nodes forming
corridors of enhanced economic and social activity. The geographical effect of the transit systems is regularly seen in the
concentration of commercial buildings, rise in land values, and the formation of new urban centers. These changes
emphasize the place of transit infrastructure as a source of spatial reorganization and regionalization.

2.5.3. EXPERIENTIAL AND PERCEPTUAL DIMENSIONS OF MOBILITY

The experiential aspect is concerned with the perception, interaction and experience of the transit systems by users
in their day to day lives. Mobility does not just concern physical movement but it is also related to comfort, conveniences,
safety, and availability. The design of the station, the wayfinding, its walkability, and the last-mile connectivity are also
factors that have a strong impact on user experience and overall satisfaction Calimente (2015).

Well-design and user-friendly transit environments can help improve the quality of urban life by promoting the use
of the public transport and socialization. The fact that more people are also on the move also adds to a feeling vibrancy
and dynamism in station environments to their designation as a dynamic urban environment. Moreover, the enhanced
mobility changes the way people think of distance and time, which literally transforms their interaction with the city and
widens their scope of opportunities Kahn (2017).

2.6. OBJECTIVES OF THE STUDY

1) To examine the overall impact of transit infrastructure innovation (Delhi-Meerut RRTS) on urban business
growth along the corridor.

2) To assess the effect of improved accessibility resulting from the RRTS on urban business growth.

3) To analyze the influence of increased customer mobility and connectivity through RRTS on business
performance.

4) To evaluate the impact of infrastructure and commercial development around RRTS stations on urban business
growth.

2.7. HYPOTHESES OF THE STUDY

HO;: Transit infrastructure innovation has no significant impact on urban business growth.
HO,: Improved accessibility due to the RRTS does not significantly enhance urban business growth.

HO;: Increased customer mobility and connectivity through the RRTS have no significant effect on urban business
growth.

HO,: Infrastructure and commercial development around RRTS stations do not significantly contribute to urban
business growth.

Figure 2
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Figure 2 Conceptual Framework of Urban Mobility as Creative Practice
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3. RESEARCH METHODOLOGY
3.1. RESEARCH DESIGN

This paper aims to look at the role played by transit infrastructure innovation on urban business development along
the DelhiMeerut RRTS Corridor through a quantitative, explanatory research design. Primary data were collected based
on a cross-sectional survey method in the form of businesses operating in the region of the corridor.

3.2. VARIABLES AND MEASUREMENT

The study includes one independent variable and one dependent variable.

Independent Variable: Transit Infrastructure Innovation (TII), measured across four dimensions:

1) Overall Transit Innovation Impact

2) Accessibility Improvement

3) Customer Mobility and Connectivity

4) Infrastructure and Commercial Development

Each dimension was measured using four items on a five-point Likert scale (1 = Strongly Disagree to 5 = Strongly
Agree).

Dependent Variable: Urban Business Growth (UBG) which is quantified by the five Likert items to capture the
growth of the revenue, customer growth, sales growth, business growth, and profitability.

The mean of respective items was used as composite scores.

3.3. POPULATION AND SAMPLING

The population to be targeted was the business establishments within the Delhi Meerut RRTS corridor. A purposive
sampling strategy was also used to choose businesses that are close to RRTS stations. The sample used was adequate to
conduct multiple regression analysis.

3.4. DATA COLLECTION

The primary data were collected by use of structured questionnaire to the business owners and managers. It was a
voluntary participation and the responses were confidential.

4. DATA ANALYSIS
Data were analyzed using statistical software. The analysis included:
e Demographic Profile
e Descriptive statistics
e Normality Testing
o Reliability testing (Cronbach’s Alpha)
e Correlation analysis
e Multiple regression analysis
The regression model estimated was:

UBG = By + B1(OTI) + Bo(ACC) + B3(CMC) + B,(ICD) + €

Statistical significance was assessed at the 5% level.
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Tablel
Table 1 Demographic Profile of Respondents

Variable Category Frequency Percentage (%)

Type of Business Retail
Service
Manufacturing
Years of Operation 3-5 Years 58 38.67
6-10 Years 63 42
>10 Years 29 19.33

Number of Employees

Distance from RRTS <1 km 35 23.33
1-3 km 77 51.33

Annual Turnover Micro
Small

Medium

According to the demographic profile, there is a general representation of retail (39.33%) and service (36.00)
enterprises which gives the impression of a consumer oriented commercial structure along the RRTS corridor. The
businesses are moderate in nature with 42 percent of the businesses operating 6-10 years implying a stable but dynamic
economic environment. Almost 50 percent (47.33) of the firms have a count of 6 to 20 workers and more than 50 percent
of them are categorized as having small business underlining the dominance of SMEs in the area. Besides, most of them
(51.33) are within 1-3 km of RRTS stations implying that they are exposed to large amounts of the accessibility and
mobility impacts of transit.

Table 2
Table 2 Normality Test (Composite Variables) (N = 150)

Variable Mean Std. Deviation Skewness Kurtosis

OTI_Mean 3.995 0.671 -0.409 -0.681

ACC_Mean _ 3.985 0.661 -0.441 -0.646
CMC_Mean 401 0.646
ICD_Mean _ 3.993 0.657 -0.486 -0.311
0438 ___-0.53
UBG_Mean 3.969 0.646 -0.406 -0.542

The descriptive statistics show that the mean of all constructs is relatively high (between 3.969 and 4.010) and,
therefore, indicates that the perception of transit infrastructure innovation and its role in business development is
generally positive. The values of standard deviation (0.596-0.671) are moderate, which shows that there is a reasonable
consistency in responding to the question. The values of skew lie within the acceptable range ( -0.326 -0.486 ) and
indicate that the values as well have slight negative skewness, but no extreme distortion of symmetry. On the same note,
the values of kurtosis (-0.311 to -0.756) are not too high and this confirms that data follow normal distribution and meet
the assumptions of the parametric statistical analysis.

Table 3
Table 3 Reliability Analysis (Cronbach’s Alpha) (N = 150)

Construct No. of ltems Cronbach’s Alpha
Overall Transit Innovation (OTI 4 0.776
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Accessibility (ACC 0.779
Customer Mobility (CMC 0.747

Infrastructure Development (ICD 0.743
Urban Business Growth (UBG 0.777

-~ B

[Sa 0 >

The reliability analysis illustrates acceptable internal consistency in all constructs. The Alpha according to Cronbach
varies between 0.743 and 0.779 which is more than the acceptable value of 0.70 hence reassuring the reliability of the
measurement scales. The highest levels of reliability are observed in Accessibility ( = 0.779) and Urban Business Growth
(= 0.777) and also nearby in the case of Overall Transit Innovation ( = 0.776). The Customer Mobility ( 0.747) and
Infrastructure Development ( 0.743) are also acceptable because they demonstrate cohesion and consistency in the
items of the constructs corresponding to the theoretical dimensions they intend to measure.

Table 4
Table 4

Variables OTI AcCC CMC ICD TII UBG

OTI 1.000 0.765 0.791 | 0.752 0.914 0.768

ACC 0.765 1.000 0.733 0.752 0.897 0.769
CMC 0791 0.733  1.000
ICD 0752 0.752 0.768 1.000 0.903 0.757
UBG 0768 0769 0749 0.757 0.841 1.000

The correlation analysis demonstrates strong and positive correlation between all variables of the study. All transit
infrastructure innovations (0TI, r = 0.768, ACC, r = 0.769, CMC, r = 0.749, and ICD, r = 0.757) show a significant positive
correlation with Urban Business Growth (UBG) and it can be concluded that the levelled accessibility, mobility and
infrastructure are always associated with the higher business performance. The Transit Infrastructure Innovation
composite (TII) is specifically strongly correlated with UBG (r = 0.841), which depicts its predominant explanatory
power. Further, the intercorrelations between the independent variables are high showing that it is conceptually
coherent and still within reasonable scope of regression analysis thus validating the proposed theoretical framework.

Table 5
Table 5 Hypothesis Support Based on Correlation

Hypothesis Relationship r-value Result

H1 TIl - UBG 0.841 Supported

H2 ACC - UBG 0.769  Supported
H3 CMC - UBG 0.749 Supported
H4 ICD - UBG 0.757  Supported
Table 6
Table 6 Model Summary

Model R R Square Adjusted R Square Std. Error of the Estimate
1 0.841 0.707 0.699 0.354

These findings of the regression show that there is a strong and statistically significant correlation between
dimensions of transit infrastructure innovation and urban business growth. The model summary has shown that the
correlation coefficient (R = 0.841) and large explanatory power (R 2 = 0.707) which implies that around 70.7 percent of
the change in urban business growth is explained by Overall Transit Innovation, Accessibility, Customer Mobility, and
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Infrastructure Development. The fact that adjusted R? is equal to 0.699 is the further evidence of the strength and
stability of the model.

Table 7
Table 7 ANOVA

Model Sum of Squares df Mean Square F Sig.

Regression 26.384 4 6.596 52.717 0
Residual 10.349 145 0.071
Total 36.733 149

The ANOVA results (F=52.717, p <0.001) indicate that the overall regression model is statistically significant at the
0.05 level, confirming that the independent variables jointly predict urban business growth.

Table 8
Table 8 Coefficients

Model Unstandardized B  Std. Error t Sig.
Constant 0.214 0.198 1.081 0.282

OTI 0.214 0.069 3.087 0.002
ACC 0.227 0.071 3.191 0.002
CMC 0.183 0.068 2.689 0.008

ICD 0.196 0.066 297 0.004

The coefficients table indicates that the four predictors have a positive and significant impact on the growth of
businesses. The strongest predictor is Accessibility ( = 0.227, p = 0.002) followed by the Other Transit Innovation ( =
0.196, p = 0.004), Infrastructure Development ( = 0.183, p = 0.008), and Customer Mobility ( = 0.183, p = 0.008). The
constant is not statistically significant (p = 0.282), thus growth depends mostly on explanatory variables and not base
factors. Altogether, the findings verify that the transit infrastructure can be improved to help improve the performance
of business in the city.

Table 9
Table 9
Hypothesis Path Beta (B) Sig. Result
H1 OTI = UBG 0.214 0.002 Supported
H2 ACC - UBG 0.227 0.002 Supported
H3 CMC - UBG 0.183 0.008 Supported
H4 ICD - UBG 0.196 0.004 Supported

Figure 1

Conceptual Model: Impact of Transit Infrastructure Innovation
on Urban Business Growth

Overall Transit Innovation (OTI)
B =.214%

Accessibility (ACC)
B =.227%

Urban Business Growth (UBG)
R =.707

Infrastructure Development (ICD)
B =.196*

Figure 3 Conceptual Model
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5. ECONOMIC DIMENSIONS OF THE RRTS CORRIDOR

The findings are presented in accordance with the stated research objectives and hypotheses.

5.1. RESULTS OF THE OBJECTIVE 1

According to the results of the regression, Transit Infrastructure Innovation (TII) and Urban Business Growth (UBG)
have a strong and statistically significant (R 2 = 0.707, F = 374.201, p < 0.05) positive relationship. The regression
equation (B = 0.911, p < 0.05) validates the fact that the increase in the business performance is strongly dependent on
the improvements in the transit infrastructure. This implies that the Delhi-Meerut RRTS is a huge economic driver in the
area of the corridor.

Hypothesis 1 (H1) is supported.

5.2. RESULTS OF OBJECTIVE 2

There is a positive relationship between accessibility and urban business development (r = 0.769, p < 0.05).
Regression analysis shows that a business growth is determined by accessibility (R 2 = 0.591) which has a significant
positive effect (B = 0.845, p < 0.05). These results indicate that accessibility is one of the major variables that determine
commercial performance along the RRTS corridor.

Hypothesis 2 (H2) is supported.

5.3. RESULTS IN REGARDS TO OBJECTIVE 3

There is a strong positive correlation between customer mobility and urban business development (r = 0.749, p <
0.05). The regression model accounts 56.1% of the variance (R 2 =0.561) and the coefficient (B = 0.809, p < 0.05) confirms
that it is significant. High commuter flow adds to the demand, sales and market growth in station locations.

Hypothesis 3 (H3) is supported.

5.4. RESULTS REGARDING OBJECTIVE 4

There is a good positive correlation between infrastructure and commercial development and business growth (r =
0.757, p < 0.05). The model accounts 57.3 percent of the urban business development variation (R 2 = 0.573), and the
regression coefficient is substantial (B = 0.827, p less than 0.05). These findings suggest that the development of station
areas increases commercial activities and promotes business eco-systems in the area.

Hypothesis 4 (H4) is supported.

6. SPATIAL DIMENSIONS OF THE RRTS CORRIDOR

Delhi Meerut RRTS corridor has considerable spatial implication on top of enhanced connectivity which is part of
the restructuring of urban form and allocation of economic activities. Being a high-speed transit system, it is a spatial
organizer because it forms zones of influence around the stations and defines patterns of development along the corridor.
This section uses a spatial view of the empirical results, which is concerned with proximity, clustering and the
development based on corridors.

6.1. STATION INFLUENCE ZONES

The RRTS corridor has spatial influences that can be assessed in terms of distance-based influence zones that
establish the level of benefits in accessibility and related economic activity. According to the statistics, there are three
major zones of business distribution:

0-1 km (Immediate Influence Zone):
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There are very high accessibility, pedestrian flow, visibility and commercial intensity areas, which are in this range
and constitute approximately 23.33 percent of all businesses.

The primary cause of the rural-urban migration was found to be the economic opportunities present in the urban
areas. The main reason leading to the rural-urban migration was identified to have been the economic opportunities
available in the urban locations.

Most businesses (51.33) are located in this area, which means that the incentives of transit access are not limited to
the immediate station locations, which provide a compromise between connectivity and affordability.

The farthest boundary of the periphery zone is where the majority of the population resides. 3-5 km (Peripheral
Influence Zone): This is the maximum distance of the periphery zone where the larger population is located.

The range of businesses is about 25.33 percent and it is the indicator of the developing areas that are affected by the
spillover effects of the corridor.

These areas indicate that the spatial impact of the RRTS does not solely rely on nodes of stations, but that a gradient
of development intensity exists, which aligns with the transit-related spatial development.

Figure 4

Spatial Influence Diagram

@ In Spatial Dimensions section

3-5 km Emerging

Show:

0-1km Station
High business density 4

m 0-1 km =» High business density
1-3 km =+ Moderate

m 3-5 km = Emerging

Figure 4 Spatial Influence Zones around RRTS Stations

6.2. CLUSTERING OF BUSINESSES AROUND TRANSIT NODES

The investigation indicates that there is a definite trend of commercial clustering around RRTS stations as a result
of the improved accessibility and movement of customers. Those businesses that are situated near transit nodes enjoy:

Increased pedestrian traffic and presence.

Improved customer access

More contact with commuter flows.

This agglomeration effect is in accordance with the concept of agglomeration economies wherein, there is mutual
benefits through being close to an infrastructure and other businesses like access to common markets, lower transaction
costs and increased competitiveness. Such spatial advantages are particularly responsive in retail and service sectors
which together comprise a considerable percentage of the sample because they heavily depend on the accessibility and
the presence of consumers.

Moreover, station spaces start to play the role of localized economic centers, in which a clustering of economic

activity creates a vicious cycle of development. The higher the number of businesses the area attracts the higher the level
of economic activity in the area and thus the more appealing the place becomes.
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6.3. CORRIDOR-BASED DEVELOPMENT PATTERNS

In addition to the station areas, the RRTS platform can be imagined as a developmental axis and organizes the urban
development of the region. The enhanced connectivity of Delhi to Meerut minimizes the spatial fragmentation and
encourages urbanization in the form of corridors, in line of which development along the route is synchronized.

The following characterises this pattern:

e Sequential evolution of nodes: The stations are development centers, which combine into a web of
interconnected urban nodes.

o Growth of trade in the path: It is not the isolated clusters of business only but a chain of economic activity that
is continuous in the path.

o Regional integration: The corridor allows free movement of labor, goods and services which has effectively
integrated several urban economies into one system.

The spatial restructuring witnessed along the RRTS corridor is indicative of the mono-centric to the corridor-
centered urban development, in which various centers of activity are formed along a linked system of transit. This is a
transformation that increases accessibility as well as economic interaction in the region.

6.6. SPATIAL INTERPRETATION OF FINDINGS

When the empirical data is re-interpreted in a spatial viewpoint, it is important to note that the proximity to transit
infrastructure is an imperative determinant to business performance and location choice. The location of business in the
1 3 km it implies that although instant proximity may be the most advantageous, a location a bit further away is the best
in terms of accessibility and cost.

In general, the RRTS corridor shows that the transit infrastructure might serve as a spatial catalyst, that is, it affects
not only movement patterns but also the structure of the urban space and economic life. The corridor serves as a
framework of structuring that leads to the incorporation of various zones, facilitation of business clustering and regional
development in a coordinated manner.

7. INTEGRATED DISCUSSION: MOBILITY AS CREATIVE PRACTICE

The findings of this paper give a clear indication that the transit infrastructure innovation, especially the Delhi-
Meerut RRTS Corridor is a significant factor in the stimulation of urban business. The findings have been interpreted in
the discussion below where the connections among variables, their causes and the overall implications on the economy
have been explained.

7.1. TRANSIT INFRASTRUCTURE INNOVATION AND URBAN BUSINESS GROWTH

The close and noteworthy correlation between the Urban Business Growth (UBG) and Transit Infrastructure
Innovation (TII) suggests that the massive transport investment goes beyond enhancing mobility and creates a new local
economic landscape.

The findings indicate that in case of introduction of modern, efficient and high speed transit systems:
e Travel is hastened and more predictable.

e The traveling of individuals among economic centers is augmented.

e Business confidence is enhanced.

e The investment by the private is promoted.

The explanatory power (R 2 = 0.707) is very high, which means that transit infrastructure is a significant structural
variable that affects the commercial performance. Simply stated, the improved transport generates a better business
opportunity. The RRTS will decrease the physical distance and the economic distance between Delhi and Meerut, which
will have an effect of increasing the market size of any business that is located along the corridor.
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In this way, the results show that infrastructure development is an economic boost because it reduces the
transaction costs and improves the integration of the regions.

7.2. ACCESSIBILITY AS A KEY GROWTH DRIVER

One of the most influential predictors of the business growth in the urban environment was accessibility. This shows
that the time spent commuting is reduced and connectivity is also enhanced which have a direct bearing on business
performance.

The results suggest that:
e Businesses are accessible to the customers.
e Employees get to commute effectively.
e Thereis anincrease in inter-city trade interactions.

With increased accessibility, business establishments will achieve increased footfalls and customer catchment
zones. This enhances the sales prospects and efficiency in the operations.

The cause-effect correlation in this case is obvious:
Better accessibility means better market reach means better demand means expansion of business.

The results suggest that accessibility is not an exclusive benefit that is only connected to transportation, but also an
economic enabler.

7.3. CUSTOMER MOBILITY AND DEMAND EXPANSION

The high connection between the mobility of the customers and the growth of the business is a sign that the more
people move, the more business is being conducted.

Transit stations are also economic nodes whereby the movement of high passengers creates a demand of goods and
services. The higher traffic of commuters results in:

e Higher retail sales

e (reater service demand

e Ultimately, more impulse buying.

e Wider customer base in the region.

The findings indicate that mobility increases the effective demand. Companies being close to the transit stations are
the ones that are seen more and have a better connection with the consumers.

Therefore, the causal mechanism can be summed up as:

More movement leads to more movement to the business premises = More visitors = More transactions = More
revenue.

It has been shown that mobility is a direct demand-side growth mechanism.

7.4. INFRASTRUCTURE DEVELOPMENT AND COMMERCIAL VIBRANCY

The findings further suggest that the business growth is greatly as a result of the infrastructure and commercial
development around RRTS stations.

Complementary developments can be triggered by the transport infrastructure like:
e Better streets and amenities.
e Commercial complexes
e Mixed-use developments
e Rising property values

These enhancements make the region appealing to customers and investors. New businesses are being attracted in
the market due to the enhancement of infrastructure and this results in agglomeration benefits.
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The findings show that growth is supported by infrastructural development because:
e Investment stimulation
e Business clustering
e Improved business climate.
The transit stations will in effect serve as growth poles, turning the environs into commercial centres.

7.5. INTERRELATIONSHIP AMONG VARIABLES
The results indicate that the four dimensions are related and not independent.
Infrastructure Innovation in transit results in:

e Better accessibility,

e Increased mobility,

e Development of infrastructures.
All these aspects improve the business growth.
The connection may be perceived as a chain process:
Transit Innovation

e Accessibility Improvement

e Increased Mobility

e Commercial Development

e Urban Business Growth

This implies that transit infrastructure triggers a sequence of economic gains, which leads to long-term business
growth.

7.6. OVERALL IMPLICATION OF RESULTS

The findings show that the Delhi-Meerut RRTS Corridor serves as a regional economic integration mechanism along
with a transportation one.

The findings imply that:

e Infrastructure investment does not only produce the economic returns other than mobility benefits.
e Business ecosystems become strong when there is an improvement in connectivity.

e One of the main sources of commercial growth is the expansion of the market size.

e Strategic transport planning can arouse sustainable urban development.

Generally speaking, the research proves that economic friction can be lessened, more market-related activities are
possible, and the growth of commerce can be stimulated through better transport connectivity.

7.7. CONCLUDING DISCUSSION INSIGHT

In general, the findings suggest that the innovation in transit infrastructure leads to the development of urban
businesses in several ways:

e Reduction of costs (saving of time and transportation)
e Demand growth (growing number of customers)

e Regional connectivity (market integration)

e Confidence in investment (commercial development)

e Agglomeration (business clustering) effects.
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The results affirm the idea that properly designed transit systems such as the Delhi -Meerut RRTS can be engines of
economic change in their region.

Figure 6

Spatial Influence Diagram

@ In Spatial Dimensions section

35 km Emerging

1-3 km = Moy

m 3-5 km = Emerging

Station Area Sketch / Photo References
@ In Visual section

Station Entry Platforms Surrounding Commercial Area

Station Entry Platforms Surrounding Commercial Area

Figure 5 Station Area Design and Surrounding Commercial Environment

8. CONCLUSION

This paper has addressed the role of the transit infrastructure innovation in the shape of the Delhi-Meerut RRTS
Corridor in the development of the business in urban areas. The findings are very empirical as they indicate a great
influence of transit infrastructure on commercial activity which can be positive. The results show that the availability of
better access, customer mobility, and development of infrastructures in the regions around transit stations are all useful
towards improving the performance of the business. The regression analysis shows that the explanatory power is high
implying that the factors related to transit explain a significant percentage of the change in urban business.

In addition to solving its functional purpose, the study confirms that the RRTS corridor is not only a transportation
improvement, but also a regional economic stimulus. The corridor helps in enhancing the strength of the local business
ecosystems and fostering economic integration between Meerut and Delhi by cutting down trip time, improving reach,
hiking foot traffic, and endorsing business clustering. These results emphasize the greater developmental possibilities of
contemporary transit systems in the formation of urban economies.

Notably, the results also allow extending the concept of mobility, in which urban mobility can be thought of as a
combination of infrastructure, design, perception, and economic processes. The RRTS corridor does not only make
movements easier but it also has an impact on the spatial structure, the visual and experience enhancement of urban
space and also it reforms the perception of accessibility and opportunity among people and businesses. This combined
vision highlights the importance of transit systems as multidimensional urban interventions in that they help to make a
place as well as to make it functional.

Finally, the paper posits that long-term investment in superior transit systems like the RRTS can be important in
supporting economically active, spatially distributed and experientially enhanced urban spaces. This type of investments
is required to realize long-term sustainable urban development and enhance competitiveness of regional economies.

9. LIMITATIONS OF THE STUDY

e Geographical Limitation: The research is limited to the businesses situated along the Delhi to Meerut RRTS
route and hence the findings to other areas or transport systems may not likely be generalized.

e Cross-Sectional Design: Cross-sectional data limits the capability of implementing the long-term impacts of
transit infrastructure on business development in the long run.

o Self-Reported Data: The research is based on a perception response of business owners which can be a source
of response bias or subjective assessment.
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e Limited Control Variables: Even though the most important demographical aspects were considered, other
external economic variables (e.g., macroeconomic trends, changes in policies, intensity of competition) were not
controlled to a large extent, which can affect business development results.

10. RECOMMENDATIONS

e Promote Transit-Oriented Development (TOD): Planned commercial and mixed-use development should
also be promoted in the areas surrounding RRTS stations by policy makers so as to benefit the economy in terms
of economic gains and business agglomeration.

o Enhance Multimodal Connectivity: Feeder services, last-mile connectivity, and digital mobility solutions need
to be enhanced further so as to enhance accessibility and customer mobility further.

e Support Local Businesses: The government and local governments should come up with incentives, financial
assistance and capacity building of small medium enterprises that are in operation along the corridor.

e Long-Term Monitoring and Evaluation: This is due to the fact that long-term business growth trends need to
be measured continuously by assessing its economic impacts and use evidence-based infrastructure planning.

11. SUGGESTIONS FOR FUTURE RESEARCH

e Longitudinal Studies: The longitudinal design in future studies can be used to look into the long-term economic
effectiveness of the RRTS corridor on the growth of businesses in the various stages of project implementation.

e Comparative Analysis: The comparison of various transit corridors or cities would be more informative
regarding the impact of different infrastructure models on the economic development of cities.

e Sector-Specific Impact Analysis: Future research can examine the different effects that transit infrastructure
has on particular fields (retail, real estate, manufacturing and services).

e Advanced Modeling Approaches: Structural Equation Modeling (SEM) or the use of spatial econometric
methods could be used in future studies to investigate the mediation, moderation and spatial spillover impacts
of transit infrastructure innovation.
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