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 Abstract            

Chandigarh was built as a political city focused on accommodating refugees after the 

independence and partition of India in 1947. As a significant city, it has faced criticism for its 

rushed development that ignored the social fabric of India. The current study aims to 

contribute to the spatial and socio-political understanding of India's first post-independence 

planned city by analysing its planning principles and development from 1951 to 2023. Due to 

political unrest in Punjab, it was divided into three parts: Punjab, Haryana, and Himachal 

Pradesh in 1966. This led to the establishment of the satellite city of Mohali in 1967 and 

Panchkula in 1970 which together form the ‘tri-city’ area. By 1986, urbanisation processes had 

reached the green buffer zones around the city, and they had begun to exhibit signs of 

unplanned expansion. Today, all attempts of planned development around Chandigarh are 

compromised and the regional plans hold no legal status in proving its prominence. The thesis 

examines the following stages of Chandigarh’s urban history: a. the initial plan of Chandigarh 

by Albert Mayer and the plan by Le Corbusier as it was finally executed; b. four phases of 

development in 1966, 1986, 2006 and 2023 as documented in the master plan. Using Julienne 

Hanson’s distinction between order and structure and Hillier’s theory of ‘cities of 

reproduction’ the study examines the transformation of Chandigarh from a designed city to 

an evolved city in the 75 years of its establishment, raising the following queries: What does 

the evolution of spatial structure of Chandigarh reveal about the spatial and political history 

of its development, its present condition, and its future? What were the political and 

architectural influences of Chandigarh's planning and evolution from 1950 to today in the 

context of post-colonial India? The study has determined the following results: The city's 

structure has remained strong since its establishment, implemented top-down. However, local 

centres have shifted during its evolution. In the past, the city's population was distributed 

based on income in a hierarchical manner. Due to the expansion of the city and the emergence 

of satellite areas, the population distribution has become more dispersed. Today, the presence 

of multiple governing authorities in and around the city has shifted the responsibility of 

accommodation to private as well as government entities changing the overall fabric of the 

city from the designer’s inception.  

Keywords: Space Syntax, Post-independence, Planned cities, Socio-political, Spatial 

evolution, Architectural, Chandigarh  
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1. Introduction  

1.1 The Context 

India, a developing country gained its independence from British rule (British Raj) in the year 

1947. The independence led to the division of the country into two parts, namely India and 

Pakistan (Figure 1). Following this, the state governments all over India were enabling the task 

of resettling the refugees but at the same time, the political leaders were establishing the 

image of a new India searching for its domains such as politics, economics, architecture and 

planning. As per Annapurna Shaw (2009), after independence, India was on a trajectory 

moving away from colonialism to modernity. This was essentially due to the vision of its 

political leader Pandit Jawaharlal Nehru, a nationalist who focused on maintaining the 

traditions but at the same time was modern in spirit. Nehru aimed to modernise1 India and 

focus on its future, rather than its past (Shaw, 2009). 

 

Before independence, the socio-political and economic decisions were under imperial rule. 

The first school of Planning and Architecture was established in mid-1950s in New Delhi. The 

lack of a professional base for indigenous architects led to a reliance on foreign architects to 

construct new towns and capital cities. This, combined with the desire for modernization, 

resulted in the widespread acceptance of Modernism in town planning and architecture in 

India (Shaw, 2009). Although modernism arrived in India in the 1930s and influenced 

 
1  Modernism: The process of modernisation refers to the social changes that occur as less developed societies 
adopt characteristics of more developed societies. (Daniel Lerner, 1958). 

Figure 1: India under British rule (Left); India- Pakistan after Independence and Partition in 1947 (Right) 

INDIA 

DURING 

BRITISH RAJ 
INDIA 

PAKISTAN 

PAKISTAN 
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architects during the late colonial and early independence periods, its impact was mostly 

limited to individual buildings of Raj and small portions of Central Business Districts in larger 

cities like New Delhi. (Figure 2) 

 

Post-Independence, Nehru commissioned the construction of many new capital towns such 

as Chandigarh, Bhubaneshwar, Gandhinagar, and more, which were modern and free from the 

imperial arrogance of British rule. Chandigarh also known as the ‘City Beautiful’ was found in 

March 1948, right after independence. The city was established as the new capital of Punjab 

since the previous capital, Lahore, became a part of Pakistan after partition. The state of 

Punjab had to start functioning without an administrative centre and found its initial 

temporary lodging in Shimla, the British summer capital. The hunt for a new capital from 

existing cities in Punjab to be the new capital initially began. Nehru suggested that for the 

rehabilitation of Punjab, a new grand capital city was both practical and symbolic to make up 

for the psychological loss. This became a key factor in establishing the city in terms of its social, 

political, and economic structure (Prakash, 2002). 

 

  

Figure 2: Late colonial-Rashtra Pati Bhawan-1931(Left); Early Independence - Central Post office-1954 (Right)-New Delhi  
Source: RIBA collection. 

Figure 3: Initial Plan by Albert Mayer and Team- 1950 
Source: Chandigarh Master plan 2031. 

Figure 4: Initial Plan by Le Corbusier and Team-1951 
Source: Chandigarh Master plan 2031. 
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The initial master plan was drawn by the American lead planners Albert Mayer and Mathew 

Nowicki. They were briefed to follow low density in the city and were explicitly advised to use 

the garden city concept2 by Ebenezer Howard (1898) to develop the plan (ibid.). Their design 

for the city followed a curvilinear fan-shaped plan and was submitted within six months of the 

city’s approval (Figure 3). The central focus of Mayer's design was to prioritize the 

neighbourhood block3 and build upwards from there, resulting in a simplified urban centre. 

After Mathew Nowicki's untimely passing and insufficient administrative and financial support 

from the state government, Mayer decided to withdraw from the project (ibid.). 

 

As a result, the project was handed over to Le Corbusier (Prakash, 2002). Taking note of 

Mayer’s former design plans, Corbusier improvised the fan-shaped plan into grid-iron streets 

for movement. He designed the grid as a self-contained neighbourhood that had green urban 

spaces focusing on functions such as work, life, and socialisation along with the aesthetic 

appeal of the city (Figure 4) (Siddiqui et al, 2019). Chandigarh’s impact on architecture and 

town planning in India was significant. It left a lasting impression on a generation of young 

practitioners who later became important contributors to the profession. The city's design 

became a symbol of Nehru's era (1947-1964) and served as a model for independent India for 

at least two decades.  

 

November 1, 1966, the state of Punjab was restructured into three separate states: Punjab, 

Haryana, and Himachal Pradesh, (Siddiqui et al., 2019) (Figure 5). Chandigarh became a 

political and bureaucratic hub for the adjoining states. It has an area of approximately 114 sq. 

km. (70 sq. km. urban area with 44 sq. km. covering an area of 26 adjoining villages. The city 

today functions as a Union Territory under the direct governance of the main central 

government. Despite the initial plans for regulated growth as implicated by the Peripheral 

Control Act of 1952,4 the city experienced uncontrolled expansion in the peripheral areas. This 

indicates that the unrealistic vision of Le Corbusier of controlled development could not 

 
2 Garden City was where the central small town with 30,000 people would be supported by a rural population of 
2,000 peasants producing food and providing a leisure landscape for the inhabitants. 
3 Neighbourhood block is a self-sufficient unit that acts as an agent to address social problems of alienation, 
youth delinquency, and declining civic participation as common concerns in the urbanising areas. 
4 The Periphery Zone of 8 km around the urban core was reserved as a greenbelt which was legally restricted 
from having any developments under the Punjab New Capital Control Act of 1952. In 1962, the periphery control 
area was changed and increased to 16 km. 
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respond to the urban sprawl due to the rising population (Figure 6). The city is currently faced 

with the simultaneous tension of maintaining its modernist legacy as a designed city and 

adjusting to the realities of an evolving city, that is, the demands of a constantly expanding 

population with changing needs of luxurious living standards in a smart 5urban setting (Indian 

Express, 2022).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.2 Aim and Scope of Research  

 

The current study aims to contribute to the spatial and socio-political understanding of India’s 

first post-independence planned city by analysing its planning principles and development 

from 1951 to 2023. The primary objective is to comprehend how urban conceptual ideas 

manifest in patterns of lived experiences in a context where social complexity scenarios have 

been created overnight, as opposed to cities that have developed organically over time. By 

analysing the conceptual and lived realms and their interrelationship, the study employs 

 
5 Implementation of smart city policies –use of information and communication technologies to increase 
operational efficiency to improve the quality of services for citizens and government in Chandigarh and its 
Satellite town.  

Figure 6: Chandigarh Capital Region Plan showing periphery. 
Source: Office of senior town planner; UT, Chandigarh 

Figure 5: Location of Chandigarh in context of 
reorganised state Source: Author 
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spatial analytical methods to detect evidence of social processes in the city's current built 

environment and connect them to the spatial and political ideas that reinforce the original 

design. 

 

To analyse these ideas in detail, the study forms a theoretical framework to understand socio-

political contributions in the formation of post-colonial cities made upon a clean slate. It 

understands how political ideas are embedded into the structure of the city which influences 

the social structure of the city. It also understands the symbolic nature of the city and how the 

ideas are translated in a top-down manner through planning elements throughout the city. 

The study then examines these ideas using the spaces syntax theory of ‘order and structure’ 

by Bill Hillier and Julian Hanson (1986) and ‘cities of reproduction’ by Hillier et al. (2007) to 

understand these ideas. The study takes upon the history of the selected case study area to 

identify the growth patterns and influences of political and socio-economic factors that lead 

to uncontrolled population growth. It is important to recognize that cities are often subject to 

unexpected emergent forces and processes of adjustment from the very moment of their 

establishment. These forces are typically beyond the scope of the initial design considerations. 

However, it is equally important to acknowledge the powerful conceptual ideas that underlie 

the design of these cities, as they undoubtedly influence our understanding and experience 

of them.  
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2. Research Questions 

 

With the above-mentioned ideas in mind, the thesis examines the transformation of 

Chandigarh from a designed city to an evolved city in the 75 years of its establishment asking 

the following questions:  

1. What does the evolution of the spatial structure of Chandigarh reveal about the spatial 

and political history of its development, its present condition, and its future? 

 

The research question aims to understand how the patterns of space manifest themselves 

throughout time and how they are influenced by designers’ intentions. It analyses the city’s 

spatial network configuration at each development stage to trace the interplay between socio-

political realities that have redefined Chandigarh’s planned political vision.  

 

2. What were the political and architectural influences of Chandigarh's planning and 

evolution from 1950 to today in the context of post-colonial India? 

 

This research question aims to explore historical and current governance, policies and population 

growth have had an impact on Chandigarh and its surrounding urban development. It aims to 

understand how the city’s original egalitarian vision has changed due to ongoing liberalisation 

highlighting an interconnection between the conceptual planning ideas and the on-ground exigencies. 

The following chapter is going to develop a theoretical framework which reviews the existing literature 

on post-colonial planning (Section 3.1) to address research question 1 from the point of view of politics 

and planned artefacts (Section 3.2) how ideas and designs are translated into space and how these 

spaces evolve over time (Section 3.3) to address research question 2.     
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3. Theoretical Framework  

 

In the post-colonial era (1947-1980s), the newly independent India was in search of its own 

identity from its historical routes. It was burdened to be a new, robust ‘Modern India’ that is 

not just any other version of the colonial era. The Indian national architecture shifted to create 

an identity that was specific to the history and geography of the whole subcontinent. The 

period following independence was a crucial time for the development of the nation’s politics 

and economy. This chapter reviews the existing literature on the post-colonial capital cities 

from the point of socio-political, architectural, and spatial representation of these features. 

 

Several authors such as Ravi Kalia (2002) and Vikramaditya Prakash (2002) have conducted 

relatively new primary research on the development of the new capital city of Chandigarh 

right after the partition. They offer perspectives on political as well as social variables that 

played a crucial role in its planning and development. Annapurna Shaw (2009) offers a critical 

account of the capital through the historical background of town planning principles in post-

colonial India as well as the political interventions by the state government of Punjab and 

Nehru’s leadership for the modernist development of the city. Kalia (2002) focuses on the 

physical infrastructure of Chandigarh, specifically the built environment. He draws attention 

to the planning of residential units in post-colonial new towns such as Chandigarh, 

Bhubaneshwar, and Gandhinagar, highlighting that the cities are planned to keep in mind the 

political aspect that separates the social aspect through their strict planning principles. This 

concerns the ways in which architects and planners operating in developing countries often 

overlook the important link between political and social issues. Kalia’s views of the city give 

minimal consideration to the spatial characteristics of the city. It is always required to study 

the social, political, and spatial features of the city to understand the relationship among all 

attributes better. Bill Hillier (2007) and colleagues have developed a theory and a method that 

describes the spatial configuration of buildings and cities and relates them to social structures, 

patterns of use and cultural meaning (Hillier and Hanson, 1984, Hillier 1996). An analysis of 

the spatial structure of the city in relation to the distribution of social classes can inform us 

about whether social differences among these groups were spatialised, or whether they were 

not facilitating a mix of different groups and communities. Hillier and Hanson’s configurational 

theory of society and space, known as ‘space syntax’, is centred on this concept (1984). This 



15 
 

analytical theory emphasises the importance of how social spaces are interconnected to form 

a cohesive whole rather than the individual spaces themselves. It is important to consider 

information that might not have spatial correlates when studying the socio-political context 

of cities, or buildings. Politicians’ ideas or designers’ intentions might or might not be 

embedded in space. This does not mean they are insignificant or that they do not play a role 

in the city’s development. If they are not embedded in space, space syntax alone cannot 

capture them. 

 

Therefore, Hillier and Hanson provide partial insight in such a context. There is a need to 

understand the historical context to address the research questions. To fully comprehend 

post-colonial capital cities and their evolution keeping in mind their spatial and human 

constructs, it is crucial to deeply analyse the relationship between space and society. The 

research utilizes Hillier and Hanson's theory (1984) as a fundamental theoretical and analytical 

framework to achieve this. The study of post-colonial capital cities demands an understanding 

of their unique socio-political realm and how specific political features are translated into 

these cities' architecture and spatial patterns. 

3.1 Planning in post-colonial cities 

This section aims to understand the socio-political influence in the context of planning new 

cities in India. For post-colonial India, building new cities was mainly political as they were 

conceived to realign power and establish a relationship between Western and indigenous 

concepts (Shaw, 2009).  

Post-Independence India (1947-1980) 

To address the needs of refugees, support state government operations, and ease the burden 

of overcrowded cities modern urban development was considered as a key approach to solve 

the pressing housing problem. The leaders viewed modernisation as a process of discarding 

traditional ideas and moving towards economic prosperity, social justice, and peace. 

Perceiving India’s predominant rural society as backward, violent and unjust they identified 

modern development as a means and measure of progress towards the envisioned goal 
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(Kumar et al., 2020). These planned developments were state-sponsored6 and used the 

concepts of classification, standardisation and hierarchy for accommodating human activities 

into separate spatial districts like work centres, residential quarters and institutional areas 

emulating the post-war British and American planning system. These plans were projections 

for a better future through ‘objective’ reasoning insulated from the political process (ibid., p 

109) that shaped the social-political dynamics of cities. The state widely used the Western 

concept of the Neighbourhood Unit plan developed in 1923 by Clarence Perry, an American 

urban planner in the conception of new towns. Perry’s reformed Neighbourhood Unit 

Concept, aimed to tackle social issues such as alienation, youth delinquency, and declining 

civic participation, all of which were common concerns in urbanising regions of the United 

States (Sharifi, 2015) (Figure 7) was used to resolve the problem of inflexing refuges in India 

after partition. This became the basic unit of planning in Indian Cities for new towns and city 

extensions (Vidyarthi, 2015). However, these centralised urban planning frameworks provide 

little space for people- and community-led plans also known as urban informal7 settlements, 

a major part of Indian culture. By 1970, the nation started to recognise the problems of 

urbanisation, its consequent implications, and the necessary provision of infrastructure for 

employment which could not be solely addressed by 

housing. The state-sponsored development led to 

balance of payment8 crises in the early 1990s. 

International monetary fund-forced structural reforms 

that brought economic liberalisation. This led to 

changes in investment policies in city planning and 

development policies (ibid.). 

 

 

 

 
6 State-sponsored development is done by the government for the expansion of urban infrastructure. 
7 Informality in the context of urban studies refers to the way of life for the poor in the global south, characterized 

by how they live, work, and get around. It is seen as a term for various social and cultural phenomena. 

8 Balance of payment: the difference in total value between payments into and out of a country over a period. 

Figure 7: The basic components of Clarence 
Perry’s Neighbourhood Unit Source: A. Sharifi / 

Sustainable Cities and Society (2016) 
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Post-liberalisation period (1990s-present) 

Since gaining independence, India's ruling elites have linked planning with the country's 

modernisation and economic development. This has resulted in liberalised trade and 

investment policies aimed at achieving higher GDP growth rates, with a strong focus on city-

centric development strategies. To align with these shifts, economic development and finance 

policies have emphasized private sector participation in urban development. Meanwhile, 

India's socialist legacy has influenced the government's continued commitment to promoting 

welfare-oriented public policies, including the provision of basic support services and safety 

nets for the poor. The government has also established new institutes of higher learning and 

research in regional and secondary cities. However, the involvement of private firms in 

infrastructure development has challenged state-led development, despite progress in 

airports and metro systems. Balancing economic growth and public welfare, India's 

government has adopted place-based economic development, infrastructure building, and 

welfare increases. Nonetheless, India still faces significant challenges in providing quality basic 

infrastructure and services. Private sector involvement in infrastructure development has 

evoked mixed reactions and promoted private sector capacity but also fuelling social 

discontent and political protests. As a result, planning players from various sectors have 

emerged, with the intermediate and new middle classes becoming powerful actors in planning 

and development. Today, the emergent middle and aspirant classes, as well as civil society and 

environmental development, are calling for better city planning and development to address 

these challenges (Kumar et al., 2020). 
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3.2 Symbolism through architecture for political agendas 

According to Hillier, there are spatial-temporal levels of politics that function together to 

ensure the reproduction of structure and social network through time by setting disputes and 

preventing the dispersal of the social group (Hillier, 2009). He suggests that there is transpatial 

logic to space defined by the liberation of space that belongs to conceptual interventions and 

can be labelled as an ‘institutional level of conceptual representation’ (Hillier, 2009, p 12). For 

new towns, in the post-colonial era, the conceptual intervention of ‘modernism’ as suggested 

by the planners of the city is widely embodied. Hillier further argues that there is a 

construction of social institutions in physical space that are embarked by pathways that 

embody a shift from the conceptual to the spatial-temporal realm (ibid.). 

 

Planned cities like Chandigarh pose a unique challenge when it comes to understanding the 

institutional and cultural traditions that give meaning to a built environment. Unlike older 

cities with a rich history of spatial practice and ceremonies, Chandigarh was built from scratch, 

leaving little room for these traditions to emerge organically. Instead, the city’s designers and 

authorities have had to take an active role in shaping its cultural and social life, using specific 

spatial strategies to create a sense of community and shared identity. Hillier (2007) refers to 

planned cities as ‘strange cities’ or ‘cities of reproduction’ (Hillier, 2007, p 264) as these cities 

act as centres for government and the primary function of these is to reproduce the essential 

structure of society. He suggests that there are basic properties of space, such as connectivity 

between spaces, the use of lines of sight to overcome metric or topological separation, and 

especially the role of the axes in these cities. Hillier (2007) refers to the predominant form of 

axiality in these cities as ‘symbolic axes’ since their primary function is to express social power 

like the planning ideologies for post-colonial new towns of India. Examining post-colonial cities 

of India, Shaw (2009) explains that the urban design decisions taken by Le Corbusier and the 

political leaders demonstrate the power of leadership and how institutions wanted to be 

perceived through its built environment.  

 

Political capitals have utilised the built environment as a tool to communicate their national 

identity, symbolism, and power. Lawrence Vale (1992) posits that the decisions made in urban 

design carry significant weight, as they can send potent messages regarding how the 
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leadership desires the institution encapsulated with the built environment to be perceived. 

Interestingly, despite the varied governments and cultures that have occupied these planned 

political capitals throughout history, they have consistently employed comparable spatial 

strategies to convey meaning. This is particularly apparent in the monumental core, which 

serves as the most emblematic space in these cities (Vale, 1992). 

 

According to Sophia Psarra (2009), architecture has a narrative embedded in it. This 

contributes to the creation of a distinct architectural identity. She argues that the design and 

layout of a city or urban environment convey cultural meanings and narratives that reflect the 

values, histories, and aspirations of its inhabitants (Psarra, 2018). For Chandigarh, there was 

no historical arrangement that could convey the narrative, just the presence of a political 

narrative of modernism. The ideas and narrative embedded in the design could not relate to 

the local population at the time it was conceived and how the institution wanted it to be 

perceived (Sarin and Walden, 2021). However, the city today has evolved over a period of 75 

years and has formed a narrative that can be examined through the evolving configuration of 

the city.  

 

According to Henry Lefebvre (1974), social spaces are composed of a conceptual triad. The 

first element is ‘spatial practice’ or perceived space, which concerns the urban and daily 

realities of a society produced and appropriated through a dialectical interaction between 

society and space. The second element is ‘representation of space’ or conceptual space, which 

is the space of scientists, architects, and planners. The third is ‘representational space’ or living 

space, which is the space seen through associated images and symbols for every member of 

the population. Hillier on the other hand argues that Lefebvre’s theory (1974) lacks an 

understanding of cities at the level of design from a ‘space first’ perspective. Hillier and 

Hanson (1984) advocate from an ‘environment first’ perspective, where space is studied as a 

variable that is linked with social as well as economic variables that could provide a better 

understanding of the configuration.  

The approaches of Hillier, Hanson and Lefebvre discussed above are representative of Western 

ideas and spaces but not of ideologies, spaces and patterns of living in a post-colonial context. 

This was a time in which the planning discipline was purely to set up a new way of building for 
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the entire country (See section 3.1). They took from the learnings of the West to create a 

context in a non-Western environment. Hence, to understand these concepts in a non-

western environment is the core of this study. 

3.3 Evolution of Spatial Structure: A syntactic approach 

Julienne Hanson (1989) challenged the traditional categorisation of cities as either ‘organic’ 

or ‘planned’ and proposed instead a distinction between ‘order’ and ‘structure’ in urban 

systems. She argues that designers have simplified urban forms by employing orderly 

principles such as repetition, grids, symmetry, and rhythm, neglecting the complex socio-

spatial realities of cities. According to Hanson, we experience the city from the ground level 

which represents its structure rather than its conceptual unity as depicted in plans or bird’s 

eye views. Structure, as she defines it, pertains to the patterns of movement that we learn 

over time, which establishes a relationship between different parts of the city as a whole. 

Thus, a study of ‘planned cities’ should consider both order and structure. 

 

To examine urban layouts as spatial configurations, she advocates for the use of ‘space syntax,’ 

a methodology introduced by Hillier and Hanson (1984). They contend that the configuration 

of the urban grid itself is the primary driver of movement patterns, influencing the 

intelligibility and defining the structure of the system. Expanding on Hanson’s notions of order 

and structure, Hillier et al. (2012) introduce the concept of ‘foreground’ and ‘background’ 

networks to analyse the structure of cities. Every urban street network, in spite of cultural 

differences, has a dual form: a foreground network connecting urban centres and a 

background network of residential areas that the foreground network is embedded within. 

The above-mentioned concepts will be used to address research question 1.  

 

Hillier et al. (2012) propose three key aspects for studying the structure of cities: the scale at 

which geometry is applied (whole city, area, or street level), the layer of the system primarily 

affected by geometry (foreground or background network), and the underlying reasons for 

applying geometry (economic or social factors). While the first two aspects are primarily 

spatial in nature, the last aspect attempts to bridge the gap between space and society by 

making general assumptions. However, Hillier et al. (2012) lack a thorough examination of 

how spatial properties relate to political and architectural aspects of symbolically planned 
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post-colonial cities. According to Psarra (2009), this representation includes two 

interconnected aspects: the geometric aspect that describes shapes, and the configurational 

aspect that outlines the relationships between spaces within a global pattern of space. 

Additionally, there is an aesthetic aspect that considers principles such as colour, materials, 

and textures. However, Hillier (2007) emphasizes that innovative conceptual design should 

aim to surpass cultural reproduction by being rooted in a universal and abstract comparative 

study of forms and configurations. When taking on a study of Indian cities, these aspects are 

important but what about the post-colonial cities built from scratch? Hillier's (1999) definition 

of centrality focuses on the concentration and mix of land uses and activities, particularly in 

retail, within a prominent location. According to Hillier, this centrality is a result of a 

‘movement economy process’ influenced by spatial configuration and land use choices over 

time. Planned cities like Chandigarh experience continuous emergence processes of 

adjustment due to the presence of a larger population and rapid urbanisation which is 

accelerating the captivating capacity of these planned cities were designed to hold. These 

theories of space and society will aid in addressing research question 2. 

 

Tania Oramas-Dorta (2012) in her study of ‘planned political capitals’ explores the spatial 

relationship of buildings in the monumental core and the evolution of such cities that help 

understand the principles that constitute these spaces. However, does not link the socio-

economic elements that lead to these adjustments in the cities’ configurational patterns. 

Authors such as Frederico De Holanda and Valerio Medeiros (2012) captured the modernity 

of Chandigarh by exploring spaces such as the monumental core and spatial configuration only 

for the city and not its surroundings and suggest that the city has formality9 embedded in its 

urban spaces but does not consider the evolution of the city and how it has corresponded 

with its satellites. Hence, it is important to understand not only the growth of Chandigarh in 

75 years but also its surroundings which affect its socio-political, and spatial evolution.  

To address this research gap, this study aims to investigate not only spatial configuration but 

also the socio-political, economic, and architectural values within planned post-colonial 

Chandigarh. It seeks to explore how different functional centres within these cities relate to 

each other and how spatial representation embodies identity and symbolic ideas.  

 
9 Formality: formal spaces characterised by social solid asymmetries and authority.  
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4. Case Study 

This section situates Chandigarh in a historical context exploring the planning concepts that 

drove its political, social, and economic background.As previously explained, after India gained 

independence, numerous new cities and towns were constructed to accommodate refugees 

and keep up with the swift pace of urbanization. Among these remarkable cities was 

Chandigarh, created by Swiss-French architect Le Corbusier. It is a critical example, especially 

as it was planned amidst the social and political chaos right after India's independence. 

Chandigarh's robust planning principles and pressing political exigencies make it a prime 

example of a city planned to advance the socio-political, economic, and architectural agendas 

of the newly independent India (See section 3.1). 

4.1 Planning Principles: 

Le Corbusier was a founding member of Congrès International d’ Architecture Moderne also 

known as CIAM assorted by architects such as Gropius, Stam and Merkelius. Their key focus 

was to make cities a better and liveable place (Kalia, 1999). The plan created by Le Corbusier 

takes the form of a rectangle with a central cross-axis. The organic analogy Le Corbusier used 

in the design is evidenced by the metaphors he employed throughout. For example, he 

Figure 8: Le Corbusier's Chandigarh Plan of 1951. Overlay description by Author.  
Base map source: Chandigarh Museum Archives 
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envisioned the capitol complex as being the head, and the city's commercial centre serving as 

its heart. The industrial area would serve as its hand, while the parkland, which is home to 

museums, a university, a library, and other facilities, serves as its intellectual centre. The city 

service centre, located in the central market, would serve as its stomach, with the roads, 

water, and electricity being its veins and nerves (Figure 8). The city was developed in three 

phases. Phase I included 30 sectors10  spread over 9000 acres, with an agenda of low density. 

Sectors 1-30, closer to the capitol complex, could accommodate a population of 1.5 lakh. 

Phase II had 17 sectors, with relatively higher density and capable of accommodating 3.5 lakh 

population in 6,000 acres of unbuilt land. Phase III had sectors 48-56, covering an area of 1870 

acres to accommodate 100 people/acre that was initially reserved as a green zone. The sector 

was the smallest unit, with a population varying between 3,000 and 20,000 people. (Siddiqui 

et al., 2019) (Figure 9).  

 

 
10 Sector: A sector is a unit of neighbourhood unit of (1200 x 800) m comprising residences, a small daily need 
market, schools, dispensaries and open green spaces. It is a container of family life.    

Figure 9: Phase-wise development plan Source: Department of Urban Planning Chandigarh (2013) 

Phase I 

Phase II 

Phase III 
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4.2 UT and the Periphery (establishment of Mohali and Panchkula) 

Back in 1967, the plan to develop Mohali Village as an industrial hub was conceived. The 

foundation stone for Mohali was laid on November 1st, 1975. The Industrial Estate in Mohali 

was allocated 5500 acres of land in Punjab. This development was a significant milestone for 

the industrial areas in Punjab. The design for Mohali was influenced by Chandigarh's grid-iron 

design, with less emphasis placed on sector designing and more on contiguity extension. In 

1970, plans for Panchkula in Haryana were approved, it was located 4 km east of Chandigarh 

and had 500 acres of land. Mohali development lacked a buffer and was closest, while 

Panchkula maintained a slight buffer of 4 km and used a fan-shaped grid plan. It is often argued 

that Panchkula was inspired by the original plan of Chandigarh proposed by Albert Mayer. 

(Siddiqui et al., 2019). Chandigarh was more set built as a residential area, and Panchkula and 

Mohali both were set up as industrial establishments in their urban development strategy 

(ibid., p 419). Despite ‘No Construction’ in the Periphery, the two major satellites, Panchkula 

in Haryana and Mohali in Punjab were constructed in the periphery to accommodate the 

population influx. (Figure 10) 

 

 

 

 

 

 

 

 

 

 

 

 

PUNJAB 

HARYANA 

MOHALI 

U.T. 

PANCHKULA 

Satellites  

Figure 10: UT and the periphery in relation to its satellite cities (1986)  
Source: Author 
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4.3 Initial visual overview of evolution: 

Upon initial visual examination of the city, it is evident that strict planning principles have been 

implemented within its boundaries. However, the geometric layout of the city has been 

altered by the presence of villages and urban sprawl outside of these planned areas. Despite 

this expansion, the initial planning order in Chandigarh has been mostly maintained. While 

the surrounding satellite of Mohali has followed Chandigarh's planning principles to some 

extent, unauthorized development and villages have had an impact on the overall tri-city area, 

either due to a lack of planning control or political agendas of the state. (Figure 11- 15). 

Overall, the city in its initial visual overview looks structured and planned with fragments of 

organic developments. 

4.4 Demographic Changes: 

 

In the 75 years since the establishment of Chandigarh, the city has experienced physical, and 

social changes. These changes are discussed here in terms of demographics. Population 

statistics indicate that between 1951 and 1961, the decadal growth rate was 394.13%. This 

was largely due to the increased housing requirements in the post-independence era. 

Between 1951 and 1971, the population growth rate was 114.59%, which was one of the 

highest growth rates among any urban area at that time. By 1990, after the completion of 

Phase I and II, the population of Chandigarh had exceeded the estimated limit of 5 lakh11 

people. The population density of Chandigarh has increased by 9 times over the last 5 decades 

(1961-2011), from 1051 to 9252 persons per sq. km and the satellites have grown 3 times in 

population to cater to the excessive population of the main city. The Chandigarh Master Plan 

2031 predicts even higher densities with further population growth, which poses a challenge 

in maintaining the quality of life and providing basic services to all residents. (Chandigarh 

Master Plan 2031, Demographics, 2013).  

 

 

  

 
11 1 lakh= 100,000 

Table 2: Population of Tri-city area over the years (Chandigarh, Panchkula, 
and Mohali) Source: Census of India; digitised by author 
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Figure 15: Aerial Photo of Chandigarh (Tri-city area) today 
Source: Google Maps 

Figure 11: Plan of the city-1966  
Source: Author 

Figure 12: Plan of the city-1986  
Source: Author 

Figure 13: Plan of the city-2006  
Source: Author Figure 14: Plan of the city-2023  

Source: Author 

27 



28 
 

Figure 18: Punjab-Haryana High Court in Capitol Complex 
Source: Google Images 

4.5 The Political Centre: 

The Capitol Complex is the head and has administrative buildings namely the Punjab-Haryana 

High Court, Palace of Assembly, and the secretariat along with certain monuments such as the 

geometric hill, Tower of Shadows, and the open-hand monument (Figure 16-19,21). The 

capitol complex is incomplete as the Governor’s palace and Museum of Knowledge were 

never constructed considering the division of states. Today, there are two separate Governor’s 

residences near the capitol complex to house the officials of separate states. In addition, the 

Open Hand Monument was built as a place for citizens to discuss and address each other’s 

problems symbolising ‘giving and receiving’ idea of democracy. This correspondence between 

political ideals and architectural vision laid the foundation for Chandigarh's unique design 

(Khosla, 2015). However, today the capitol complex is barely open to the public hence defying 

the main ideology of the designer. New High Court (Figure 20) and Secretariat buildings (Figure 

22) have been constructed behind the main capitol complex and in sector 9, respectively, to 

accommodate the growing requirements. However, despite additional constructions, there is 

still a shortage of space for courtrooms and ancillary functions due to strict architectural and 

heritage control, large open spaces in and around the complex cannot be utilised (Figure 23). 

 

  

Figure 16: Palace of Assembly in Capitol Complex 
Source: Google Images 

Figure 17: Open-Hand Monument  
Source: Chandigarh Administration website 

 



29 
 

 

  

Figure 19: Barricading by police to enter the capitol complex(Left); and patrolling by police inside the complex(Right)  
Source: Google Images 

Figure 20: New secretariat building in sector 9 for government of 
Punjab constructed in 2023; Source: The Tribune 

Figure 21: Secretariat building for government of Haryana in 
Capitol complex; Source: Google Images 

Figure 23: Chaos behind the High Court Building  
Source: Chandigarh Master Plan 2031 

Figure 22: Extension of High Court behind the main building 
Source: Chandigarh Master Plan 2031 
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4.6 Socio-economic structure 

The main goal as set for the city was to provide good quality housing that would offer ‘all 

amenities to the poorest of the poor to lead a dignified life’ (Chandigarh Master Plan 2031, 

Housing, 2013, p 31). Initially, two main categories of housing were planned in the city – Public 

and Private. The public housing was for government employees of all classes and was given to 

them at subsidised rents (Figure 24-25). This category of housing was built in the early years 

of the city (1951- 1966) and is owned by the government to date. The size of the house given 

to the government official was decided as per their rank or position in the government. Parallel 

to this, private housing – residential plots of varying size from 125 sq. yds. to 4000 sq. yds. 

were made available at a minimum cost price of Rs. 4/ sq. yds. for bigger plots and Rs. 12/ sq. 

yds. for smaller plot for individual buyers to build their own houses (Figure 26-27). The 

ownership of these houses was freehold12. About 70 % of housing in the city was set up to be 

built privately in Phase I and Phase II. The city did not take into consideration the labour that 

had migrated to build the city (Sarin and Walden, 2021). They were living in temporary homes 

scattered all over the city (Figure 30). They were then moved into labour colonies that were 

built on the outskirts of the city by the Chandigarh Housing Board (CHB) which was set up in 

1976 by extending the Haryana Housing Board Act of 1971 to the union territory and had a 

mandate to rehabilitate the residents of unauthorised settlements in the city (Figure 29,31). 

The CHB was made responsible for building affordable, reasonably priced dwelling units for 

different socio-economic categories of the city’s residents in Phase III (1986-2006) (Figure 28). 

Chandigarh today hold a large percentage of institutional housing and government as it had 

to accommodate this social group for the tri-city area as mandated in Chandigarh master plan 

(Chandigarh Master Plan 2031, Housing, 2013). Also, the residences built by CHB are 

leasehold.13  

For the satellites, the initial please (1975-2000) similar planning principles were followed to 

accommodate the elite population followed by the middle-class population to gain capital for 

further development of the city (Figure 32). There is a small percentage of housing by 

municipal corporations in Panchkula (Figure 35). For Mohali, there are urban villages 

 
12 Freehold refers to a land ownership style where the owner has complete and indefinite ownership of the land 
and the building on it. The owner has the right to use, sell, or transfer the property as they wish. 
13 Leasehold refers to a land ownership style of long-term tenancy where someone buys the right to live in a 
property for a certain period, usually 99 to 125 years.  
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contained inside the sectors where the government could not acquire land from the villagers 

(SAS Nagar master plan 2031). The Punjab government is in charge of developing Mohali, and 

they have sold sectors of land to private builders. These builders have been given permission 

to construct high-rise residential and commercial buildings, which have significantly 

transformed the physical and socio-economic landscape of Mohali (Figure 33). This 

contradicts the main city’s principles of low-rise development (Figure 34, 36) (See section 3.1) 

 

Figure 24: Government housing built by the administration 
to house government officials in sector 22 (Phase I) 

Source: Author 

Figure 25: Institutional housing in sector 27 (Phase I) 
Source: Author 

Figure 26: Private housing built on small plots in sector 
33(Phase II) Source: Author 

Figure 28: Housing by CHB for middle to lower income 
social group in Phase III Source: CHB website 

Figure 29: Housing by CHB for slum-rehabilitation 
colonies in the periphery Source: CHB website 

Figure 27: Private housing built on Large plots in sector 9 
(Phase I) Source: Author 
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Figure 30: Unauthorised temporary housing - Urban 
Sprawl in unsupervised pockets of the city (today-2023) 

Source: Author 

Figure 31: Housing in Urban village of sector 45 
(Phase II) Source: Author 

Figure 32: Private housing built on small plots in sector-69 
(Mohali) Source: Author 

Figure 33: Private housing in sectors sold to private builders 
(Mohali) Source: Author 

Figure 34: Private high-rise housing in Mohali sector 66A 
(Present) Source: Author 

Figure 35: Flats by housing board in Mohali (Sector 
63) Source: Author 

Figure 36: Private High-rise housing in Panchkula Sector 22 
Source: The Tribune 

Figure 37: Flats by Haryana Housing Board in Panchkula 
in sector 15; Source: The Tribune 
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4.7 Overview  

The city was built with a strong functional and socio-economic separation between the 

residential and administrative areas. The phase-wise development of the city was done to 

have a controlled development. However, this planned development could not accommodate 

the rapid increase in population over decades. This led to the establishment of Mohali and 

Panchkula infringing in the peripheral zone. Upon viewing the historical maps over the years, 

the city maintained its spatial character. Its incomplete monumental capitol complex 

symbolised the new nation but lacks public access. Labour colonies and commercialisation 

catered to the influx of migrants and the middle class. While the city’s organic public housing 

and private plot policies sought an egalitarian vision, the satellites have seen intensified 

commercialisation by private builders. The shifts in population distribution highlight the 

deviations between Chandigarh’s modernist planning ideas and ground realities.   
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5. Methodology  

A comparative analysis of the initial plan of Alber Mayer for the city and those by Le Corbusier 

is done to understand the differences in order and structure between the two plans. The 

research uses axial and segment analysis and the relationship of spatial configuration 

properties to the distribution of land uses in the city and how it evolved in 75 years.  

5.1 Axial and Segment Map Analysis 

The initial step is to establish the spatial design ideas that have shaped the city’s physical form 

over the years. Simple line representation also known as axial lines are used to generate an 

axial map. These consist of the least set of intersecting longest lines of sight and access that 

cover the urban layout (Hillier and Hanson, 1984). The axial map was manually generated for 

the case study area. The axial lines are converted to segment lines when broken at their 

intersection and joined back as a network. (Turner, 2004).  

The study area was analysed in four stages: Phase 1, 1966 when the state was reorganised 

into three parts; Phase 2, 1986, when the city added 16 more sectors along with two satellites; 

Phase 3, 2006, the addition of 8 more sectors in Chandigarh and extension of satellites; 

Current state 2023, the city in its evolved form for future growth.  

Figure 38: Axial map drawn over historical map of Chandigarh (Methodology) 
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The maps used in the study for the first three phases were based on the Chandigarh master 

plan of 2031. These maps were generated manually and then analysed using Depthmap 

software (Turner, 2004) to perform spatial network analysis. Segment map was used to have 

a more detailed analysis at a finer scale. 

5.2 Spatial Analysis and Evolution 

The analysis involved two crucial measures from ‘space syntax’ namely integration and choice 

(Hillier and Hanson, 1984). Integration evaluates the accessibility of each spatial element to 

all others in the system, while choice measures the amount of movement passing through 

each element of the shortest routes between all pairs of elements. The study also makes use 

of normalised angular choice (NACH) and normalised integration (NAIN) in the least angle 

choice analysis which implies that the paths between each segment in a system and all others 

can be assessed in terms of least length (Hillier et al, 2012). Fewer turns and least angle paths 

enable the comparison of the city of different sizes (Hillier and Lida, 2005). The first set of 

analyses focuses on comparing NACH values by generating maps based on 1.3 and 1.4 

values14. The four-pointed star model from Hillier et al. (2012) is used to graphically represent 

and easily compare the syntactic values of the different cities (Figure 39). Depthmap’s 

measures are transformed into standard scores to allow comparison between NACH and NAIN 

values.  

 

 

  

 
14 These maps were generated on a GIS platform (QGIS) by selecting all the segments with values over the chosen 

threshold. Hillier et al. (2012) propose that the maximum NACH value in cities lies between 1.5 and 1.6. However, 
these values were found not to be representative across all the time periods of the city hence 1.3 and 1.4 values 
were used. 

Figure 39: Four-point star model representing the values of mean and maximum NAIN and NACH 
Source: Hillier et al. (2012) 
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5.3 Demographic Analysis 

The data obtained from the Joint Research Centre maps the population growth, and socio-

economic categorisation data from Chandigarh Museum archives which provides data as per 

pin code15 area. The analysis is targeted using geo-processing with a polygon of sector pin 

code with average Rn. After mapping the data onto the spatial model, a Spearmen correlation 

model, which analyses the degree and direction of the link between two ranking variables, is 

run. It essentially provides a measure of the monotonicity of a connection between two 

variables, i.e. how effectively the relationship between two variables can be expressed using 

a monotonic function. A correlation between these elements and the spatial model helped in 

understanding the social dynamics of the city.  

5.4 Local-global Integration and Land-use   

In order to gain a comprehensive understanding of the social instrumental and symbolic 

dynamics in the city, a detailed analysis of global and local integration segments overlaid with 

land use maps for varying phases of the case study area was conducted. This approach is in 

accordance with Hillier’s (1999) concept of a ‘live centre’, which is determined by its global 

 
15 Pin Code: same as postal code 

Police Stations

Residential
Waterbody

Greenarea
Educational
Healthcare

Important Land
(Administrative)

Commercial
Industrial

Village

No Land use information

Figure 40: Land use map Source: Manually digitised using open street map information 
(Methodology) 
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integration values (NAIN radius N) and its local integration values (NAIN R1200 was selected 

as the best correlation between global and local measures across different phases of case 

study area is at this scale). The top values of NAIN n global maps were also highlighted to 

better grasp the patterns on centrality, where the similarity of values across phases allowed 

for the extraction of the same values for all. However, it is important to note that the top 

values of NAIN are not necessarily consistent across different phases. Upon generating 

integration segment maps, they were overlaid onto the land use map to determine whether 

the most syntactically integrated centres relate to the mix of activities that Hillier (1999) 

identifies, particularly about retail. Through this detailed analysis, a comprehensive 

understanding of the interplay between social dynamics, symbolic and practical centres, and 

land use was achieved.  

5.5 Limitation of study 

The study faced a major limitation in terms of acquiring GIS data for Indian cities. The 

necessary data such as land use map, population and socio-economic categorisation data for 

the tri-city area was not readily available. Hence, the data had to be manually digitised from 

the master plan documents individually. Once digitized, the maps were combined on QGIS 

using spatial joins overlaying one section over another to form a single, comprehensive map. 

6. Analysis and Results  

This part of the research reveals the results of different analyses and measures taken to 

address the research questions. The first section focuses on studying the evolution of order 

and structure across the different periods through the spatial structure of Chandigarh and 

subsequently comparing them to one another (research question 1). The second and third 

section focuses on the role of the political centre in planning land use which influences the 

symbolic axis and the socio-economic evolution of the city (research question 2). 

6.1 Order and Structure  

According to Hanson (1989), it is important to understand the role played by both order and 

structure16 in creating liveable cities. It is necessary to elevate structure to the level of 

 
16 Order refers to principles such as repetition, grids, symmetry, and rhythm, neglecting the complex socio-spatial 
realities of cities. Structure pertains to the patterns of movement that we learn over time, which establishes a 
relationship between different parts of the city. 
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conscious understanding and relate it to order principles (Hillier et al., 2012). This can be 

achieved using segment maps at a global radius (Rn) and a four-star pointed model 

representing the maximum and mean values of NACH and NAIN. The mean NACH is 

particularly representative, with higher values generally corresponding to grid-like properties 

and measuring order. Meanwhile, the maximum NACH represents the structure of the system 

(Hillier, 2012). 

6.1.1 Comparing the Initial plans of the city by Albert Mayer with Le Corbusier 

The initial design by Albert Mayer (Figure 41) with 767 segments demonstrates that the 

structure of the city has a dominant foreground17 (1.50) network than the background (1.13). 

Upon placing the values of mean NACH and max NACH in Hillier’s et al. (2012) and Oramas-

Dorta’s modified database (2012) of cities to understand the relative position, the foreground 

network is placed at number 55 and the background network is at number 4 (see appendix 1). 

This shows that there would be a structural hierarchy in the city and less order. The difference 

between max NACH and mean NACH was less in Mayer’s plan. On the other hand, the initial 

design by Le Corbusier (Figure 42) with 268 segments also demonstrated a dominance of the 

foreground (1.37) network over the background (0.97) network. It is important to note that 

the structure shifts to number 66 in the foreground and 17 in the background when placed in 

the database (See Appendix 1) to understand the relative position. In this plan, the system has 

more difference in mean NACH and max NACH indicating more structural hierarchy, reduced 

spatial equality and stronger movement in the foreground than in the background. The star 

model (Figure 43-44) for both plans indicates the importance of the grid, this is the only thing 

Le Corbusier adapted from Mayer’s plan of the city. (See section 1.1) 

  

 
17 The long lines of high values, captured by maximum NACH (foreground), and many lines of low values, captured 
by mean NACH (background) (Hillier, 2001). When the background dominates over the foreground means that 
the differences between foreground and background are reduced, generating spatial equality, and thus 
minimizing structural hierarchy (Hillier et al. 2012). 
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Figure 41: Initial Plan by Albert Mayer -1950; 
Analysed: NACH Rn 

Figure 42: Initial Plan by Le Corbusier -1951; 
Analysed: NACH Rn 

Figure 44: Star Model of initial Plan by Le Corbusier 
-1951  

Figure 43: Star Model of initial Plan by Alber Mayer 
-1950  

39 
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6.1.2 Order and Structure_ Chandigarh from conception to the evolution of city 

The first phase of the city - 1966 (sector 1-30) 

As derived from the initial plan, the foreground network of the city was to remain dominant. 

After the completion of the first phase with 3734 segments, the foreground network with 

maximum NACH of 1.47 gained more importance over the background network with mean 

NACH of 0.82. The relative position of the city moves to 61 in the foreground and 55 in the 

background (see appendix 1). The 1.3 structure plan (Figure 46) picks up more vertical axis 

than horizontal. The three vertical axis – Jan Marg (symbolic axis) leading to the capitol 

complex, Udyan Path leading to the secretariat building and Vidhya Path connecting the 

education district are highlighted. The 1.4 structure plan (Figure 47) also picks up more vertical 

axis than horizontal, adding three more axis- Himalaya Marg leading to Sukhna reserve area, 

Sukhna Path leading to the lake and Chandi path connecting the Industrial area.  

It is important to note that the shorter- horizontal paths are not highlighted that connect to 

the background networks. This shows that movement is structured to be stronger towards the 

north, connecting the city to the Capitol Complex. However, the axis end part of the axis that 

leads to the capitol complex remains segregated. The four-point star model (Figure 48) also 

reflects a higher maximum NACH value than the mean NACH indicating a strongly structured 

foreground movement than in the background.  

The Second phase of the city - 1986 (adding sectors 31-47) 

For the second phase with 16161 segments, the foreground network again dominates the 

background conferring to the structure of the city with maximum NACH of 1.60 and mean 

NACH of 0.81. As the satellite town of Mohali extends to the southern edge of the city and 

Panchkula to the north-eastern side, the city moves its relative position to 21 in the 

foreground network and 50 in the background (see appendix 1). The 1.3 structure plan (Figure 

50) picks up more horizontal axis of the background network in the main city and the satellites. 

The 1.4 structure plan (Figure 51) picks up the vertical axis- Udyan Path and parts of Jan Marg 

(symbolic axis) but also the horizontal axis-Uttar Marg and Vidhyan Path near the Capitol 

Complex appear to be dominant. For the southern satellite (Mohali), the horizontal axis 

although part of the foreground network appears to be prominent as the vertical paths leading 

to Chandigarh are not properly connected. The northeastern satellite picks up the foreground 
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network as well. As this satellite is assumed to follow Mayer’s plan, the foreground network 

as established earlier (see section 6.1.1) remains strong in the 1.4 structure. The four-point 

star model (Figure 52) also reflects a higher maximum NACH value than the mean NACH 

indicating a strongly structure foreground movement than in the background.  

The Third phase of the city – 2006 (adding sectors 48-63) 

For the third phase with 32650 segments, the foreground network still remains dominant to 

the background network with a maximum NACH of 1.6 and mean NACH of 0.81 same as the 

second phase of the city. However, in the 1.3 structure plan (Figure 54), no main horizontal or 

vertical axis is highlighted but instead, the main inner sector axis from the background 

network appears to be strong both for the main city and the satellite in the south. The 

foreground axis for the northeastern satellite appears to be strong in the 1.3 structure. The 

1.4 structure plan (Figure 55) again picks up the vertical axis- Udyan Path and parts of Jan 

Marg (symbolic axis) but also the horizontal axis-Uttar Marg and Vidhyan Path near the Capitol 

Complex appear to be dominant but also picks up some axis from the background network as 

well showing a shift in cities centres. The southern satellite also picks up more background 

axis than the foreground. For the northeastern satellite with 1.4 structure, the foreground 

network remains strong leading to the city centre. Although more background axes are 

highlighted in the main city, the satellites show a stronger foreground structure after 20 years 

of evolution. Therefore, the entire area remains strong in structure rather than order with the 

same mean NACH and maximum NAIN values. The four-star model (Figure 56) for this phase 

remains the same as the previous phase and the city moves its relative position to 20 in the 

foreground network and 59 in the background (see appendix 1). 

The city today – 2023 (75 years of Evolution) 

The city and its satellites today with 42320 segments continue to have a dominant foreground 

network than the background network. The maximum NACH is 1.58 and mean NACH is 0.81. 

The 1.3 structure plan (Figure 58) picks up the background network along with parts of the 

Udyan Path for the city.  The southern satellite picks parts of the background network and the 

northeastern satellite picks mostly the foreground axis leading to the city centre. The 1.4 

structure plan (Figure 59) again picks up the vertical axis- Udyan Path and parts of Jan Marg 

(symbolic axis) along with two axis near the industrial area. The horizontal axis-Uttar Marg and 
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Vidhyan Path near the Capitol Complex appear to be dominant again. A few more axis from 

the background network are highlighted showing a shift in city centres. The southern satellite 

also picks a mix of background and foreground axis. For the northeastern satellite with 1.4 

structure, the overall foreground axis remains strong leading to the city centre. The four-star 

model (Figure 60) for this phase remains the same as the previous phase and the city moves 

its relative position to 29 in the foreground network and 57 in the background (see appendix 

1). This again highlights that the city as a whole along with the satellites continues to be more 

structured than ordered.  

Chandigarh and its satellites in 75 years since its establishment have a dominant foreground 

network which has maintained the structure of the city through higher maximum NACH 

values. The geometry in the city has been applied in a top-down manner from the background 

to the foreground network and has remained this way when seen in the four-star model 

through all the phases (Figure 61).  

The correlation analysis between maximum NACH (structure) and mean NACH (order), when 

studied together with Hillier et al. (2012) and Oramas-Dorta’s modified database (2012) 

(figure 62) confirms the independence of these two measures through r2   value of 0.0695 as 

established by Hillier (2012, p 167) and confirmed by Oramas-Dorta (2012, p 59). The 

scatterplot confirms the above analysis that the city had order initially but lost it after the 

completion of phase 1 but the structure remained throughout its evolutionary history.   
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Mayer's plan-1950
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Figure 61: Star Model showing all phases of the cities and different plans. 



43 
 

 

  

Figure 62: correlation NACH Max (structure) - NACH mean (order) across phases of the city included in Hillier's and Oramas-Dorta’s 
modified data base (2012) (see Appendix 1) 

r2=0.0695 
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Figure 45: Chandigarh plan -1966. 
Analysed: NACH Rn 

 

Figure 46: Chandigarh plan -1966. 
Analysed: NACH Rn_1.3 Structure 

 

Figure 47: Chandigarh plan -1966. 
Analysed: NACH Rn_1.4 Structure 

 

Figure 48: Chandigarh plan -1966. 
Star Model  
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Figure 49: Chandigarh plan -1986. 
Analysed: NACH Rn 

 

Figure 50: Chandigarh plan -1986. 
Analysed: NACH Rn_1.3 Structure 

 

Figure 51: Chandigarh plan -1986. 
Analysed: NACH Rn_1.4 Structure 

 

Figure 52: Chandigarh plan -1986. 
Star Model 
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Figure 53: Chandigarh plan -2006. 
Analysed: NACH Rn 

 

Figure 54: Chandigarh plan -2006. 
Analysed: NACH Rn_1.3 Structure 

 

Figure 55: Chandigarh plan -2006. 
Analysed: NACH Rn_1.4 Structure 

 

Figure 56: Chandigarh plan -2006. 
Star Model 
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Figure 57: Chandigarh plan -2023. 
Analysed: NACH Rn 

 

Figure 58: Chandigarh plan -2023. 
Analysed: NACH Rn_1.3 Structure 

 

Figure 59: Chandigarh plan -2023. 
Analysed: NACH Rn_1.4 Structure 

 

Figure 60: Chandigarh plan -2023. 
Star Model 
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6.2 The role of the symbolic axis with the city as it evolved. 

As the city never lost its structure throughout its evolution, the symbolic axis (Jan Marg) 

leading to the Capitol complex and the parallel axis (Udyan Marg) leading to the secretariat 

always remained prominent while analysing choice18(See section 6.1.2). The integration19 

analysis NAIN Radius (N) showing global centrality at all phases (Figure 63-66) of the city 

shows that the main axis running around the sectors remains highly integrated followed by 

the horizontal axis which divides the sectors into two parts. When integration is tested for the 

whole city today, the last segment that connects to the monumental core shows an integration 

value of 1.2 and does not correspond to higher value of 1.9 integration when tested at global 

scale making the monumental core segregated (Figure 67). Hence, the political centre as a 

designed and lived experience throughout evolution is not embedded into the city’s fabric. 

When analysed at a local radius of 1200 (Figure 67-70), the symbolic axis does not stand out 

as the more syntactic integrated core. Although, Le Corbusier defined the CBD to be at Sector 

17 (Phase I) and the sub-CBD at Sector 34 (Phase II), the highly regular nature of the grid also 

makes it difficult to distinguish a clear centre for the city it lacks the distinctive compact ‘spike 

potato’ spatial configuration noticed by Hillier (1999).   

The city as a whole today has retained its structure however when analysed at local centrality, 

with 2.1 values highlight new active centres (Figure 71). By overlaying this segment analysis 

onto the land use map (Figure 72), it becomes clear that the centrality in Chandigarh is not 

solely driven by the process of ‘movement economy’ (Hillier, 1996, p 111). The new active 

centres such as Sector 22, I.T. Park and the Industrial Area in Chandigarh have removed the 

focus from the CBD (Sector 17). The retail street for Panchkula along with the Industrial area 

and new commercial link in Mohali (Figure 73-78) are acting as emerging active centres in the 

satellites. It is important to note that these centres do not coincide with the monumental core 

or the symbolic axis. The city as a lived experience today has shifted the preconceived centres 

for the movement economy and these active commercial centres are thriving in the city today. 

This highlights the importance of grid adaptation and intensification to create ‘live centres’ 

 
18 Choice measures how likely an axial line or street segment is to be passed through on all shortest routes from 
all spaces to all other spaces in the entire system or within a predicted distance (radius) from each segment. 
(Hillier et al, 1987, p 237) 
 
19 Integration is a normalised measure of distance from any a space of origin to all others in a system. In general, 
it calculates how close the origin is to all other spaces. (Hillier and Hanson, 1984, p 108) 
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(Hillier, 1999); conversely to the ‘static’ nature of the monumental core, where the grid has 

remained constant over time. This presents as a sign of a bottom-up emergent commercial 

process that contradicts the designer’s and the government’s top-down impositions of socio-

economic and socio-political planning principles for the city.  
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Figure 63: Chandigarh plan -1966. 
Analysed: NAIN Rn 

 

Figure 64: Chandigarh plan -1986. 
Analysed: NAIN Rn 

 

Figure 65: Chandigarh plan -2006. 
Analysed: NAIN Rn 

 

Figure 66: Chandigarh plan -2023. 
Analysed: NAIN Rn 
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Figure 67: Chandigarh plan -1966. 
Analysed: NAIN R1200 

 

Figure 68: Chandigarh plan -1986. 
Analysed: NAIN R1200 

 

Figure 69: Chandigarh plan -2006. 
Analysed: NAIN R1200 

 

Figure 70: Chandigarh plan -2023. 
Analysed: NAIN R1200 
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Figure 71: Chandigarh plan -2023. 
Analysed: NAIN R1200_ 2.1 Values 

 

Figure 72: Chandigarh plan -2023. 
Analysed: NAIN R1200_ 2.1 Values 

with Land use 
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Figure 73: Sector 22 (Chandigarh-Local Centre) 

 
Figure 74: Industrial Area (Chandigarh-Local Centre) 

 

Figure 75: Retail Street (Panchkula-Local Centre) 

 
Figure 76: I.T. park (Chandigarh-Local Centre) 

 

Figure 77: Commercial Link (Mohali-Local Centre) 

 
Figure 78: Industrial Area (Mohali-Local Centre) 

 53 



54 
 

6.3 Demographic and socio-economic changes as per spatial model   

The analysis of demographics and social categorisation to integration, when targeted using 

geo-processing with a polygon to sector pin code with average Rn, shows a low correlation of 

R2 = 0.009  for the city today. When looking at the areas close to the linear regression line, it 

can be seen that the areas with higher populations are in more segregated areas especially 

when there is organic development in relation to areas that have low populations and higher 

integration values (Figure 82, 86, 90) (See Appendix 2). These areas house the Elite, 

Government officials of the city. In the first phase of the city (1966), R2 = 0.306 shows that the 

population is higher in the areas with high integration, but it should be noted that the city 

only housed Elites, Government officials, and Institutional accommodation. There are areas 

where there was a very low to nihil population making the correlation better than in other 

years (Figure 79, 83, 87) (See Appendix 2).    

In the second phase of the city (1986), R2 = 0.004, looking at the areas close to the linear 

regression line, it can be seen that the third phase with higher populations is in more 

segregated areas especially when there is organic development such as the urban villages in 

relation to areas that have low populations and higher integration values, (Figure 80, 84, 88) 

(See Appendix 2) this is due to the satellites. The lower correlation value is also evident in the 

third phase with R2 = 0.021 (Figure 81, 85, 89) (See Appendix 2). This continues to be the trend 

when the city as a whole is observed today.  

The lower correlation values show that there is a bigger factor other than integration 

responsible (See sections 3.1 and 4.6). Therefore, the areas with high integration show a low 

population but when considering the social groups residing in these low correlation areas, it 

shows the top-down imposition of social categorisation done by the designer and the 

government in terms of planning principles for the city. 
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Figure 79: Correlation between population density and 
NAIN_Rn based on Social Categorisation-1966  

(see Appendix 2) 

Figure 80: Correlation between population density 
and NAIN_Rn based on Social Categorisation-1986 

( See Appendix 2) 

Figure 81: Correlation between population density and 
NAIN_Rn based on Social Categorisation-2006 

(See Appendix 2) 

Figure 82: Correlation between population density and NAIN_Rn 
based on Social Categorisation-2023 

(See Appendix 2) 



56 
 

 

  

Figure 83: Population Density - UT and Periphery – 1975 
Source: European Commission, Joint Research Centre; 

digitised by Author  

 

Figure 84: Population Density - UT and Periphery – 1990 
Source: European Commission, Joint Research Centre; 

digitised by Author  

 

Figure 85: Population Density - UT and Periphery – 2000 
Source: European Commission, Joint Research Centre; 

digitised by Author  

 

Figure 86: Population Density - UT and Periphery – 2015 
Source: European Commission, Joint Research Centre; 

digitised by Author  
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Figure 87: Socio-economic distribution based upon type of 
housing-1966 

Source: Chandigarh master plan-2031; digitised by Author  

 

Figure 88: Socio-economic distribution based upon type of 
housing-1986 

Source: Master plans of tri-city area; digitised by Author  

 

Figure 89: Socio-economic distribution based upon type of 
housing-2006 

Source: Mater plans of tri-city area; digitised by Author  

 

Figure 90: Socio-economic distribution based upon type of 
housing-2023 

Source: Mater plans of tri-city area; digitised by Author  

 

Socio-Economic categorisation based on housing type. 

57 
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7. Discussion and Conclusion 

This chapter joins the findings of the analyses with the research questions and the theoretical 

background. 

 

The first research question aims to understand how order and structure are intertwined in 

Chandigarh’s original design and how it has evolved over time in the actual physical construct. 

As the analysis shows that the city was designed to have a high order in terms of its planning 

principles with the hierarchy of roads and distribution of socio groups by using the principles 

of repetition, symmetry and so on. However, the low value of mean NACH present in the 

original design shows that the city will eventually move to a generic structure over time which 

was Alber Mayer’s original design intention as opposed to Le Corbusier’s. With emergent 

development within and beyond the original design boundaries shows that the city has 

adapted over time to accommodate the growing needs. The analysis shows that the process 

of spatial adaptability consolidated with the original plan and the satellites resulted in the 

maintenance of the structure of the city with a higher value of max NACH. The extension of 

the same grid toward the southern satellite of Mohali resulted in retaining to a greater extent 

the initial structure for 75 years.  

 

The second research question is related to the socio-political performance of the city by 

analysing the role of ‘symbolic axis’ with respect to other functional centres today. As the 

centrality is applied in a top-down manner through geometry, the global syntactic analysis 

shows that the end of the symbolic axis where the capitol sits is highly segregated however, 

the symbolic axis remains highly integrated. It, however, does not act as a live centre when 

analysed at a local scale with Land use.  The finer scale analysis captures some emergent 

commercial centres, along with industrial spaces showing that although they are mainly 

centres of social reproduction, these places evolve and adapt over time through grid-

intensification. These centres have moved further away from the monumental core as well as 

the symbolic axis showing a bottom-up process of development. However, the distribution of 

land uses is still influenced by the presence of a symbolic axis and strict planning control 

imposed from a top-down perspective. Even though the CBD (Sector 17) and sub-CBD (Sector 

34) are located on a symbolic axis they are not presented as the most integrated location when 
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tested locally. The city was designed to have a top-down imposition of social categorisation 

with maximum convenience to be given to the elites, government officials and professors of 

the institution.  The areas closer to the Capitol complex have a lower population density and 

higher integration into the functions of the city. However, due to the rise in population and 

liberalisation, the areas with dense populations have moved further away from the city centre 

and established new areas showcasing the bottom-up process of development both for 

residential and commercial areas. The retention of order in the city in place of the structure 

was the designer’s intention but could not be implicated because of the socio-economic as 

well as socio-political realities of today.   

 

The study raises questions about post-colonial planned cities in an Indian context where there 

was no character, and the city was raised from scratch to justify a political agenda. The growth 

of the city was essentially due to socio-economic or socio-political requirements of the 

government and hence the characteristics deriving the city’s growth failed to explain the 

spatial impact. The city as a lived experience today, through analysis shows that the shift from 

a period of state-sponsored planning and urban development to wider market forces caused 

a disruption in the reconciliation of the legacies of the previous period with the socio-

economic realities of the present.   

 

To conclude, this study has examined how Chandigarh has evolved from a highly planned 

modernist artefact to an organic lived city over 75 years, using space syntax techniques. The 

analyses revealed that while Chandigarh was designed with a strong spatial order, it gradually 

lost order but maintained its spatial structure due to emergent development processes. Its 

symbolic axis remain integrated but new centres have emerged, showing a shift from top-

down planning ideas to bottom-up lived realities. Specifically, the order and structure analysis 

demonstrated that the city's foreground network and spatial hierarchy have persisted over 

time, even as the geometric order was adopted. However, shifting local integration centres 

highlight new nodes of commerce and activity that have organically emerged apart from the 

originally planned CBDs. 

 

The study also reflected on Chandigarh's socio-political performance and demographic 

changes. The segregated political core and dispersed population distribution reflect 
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unintended transformations, as affluent groups have concentrated near integrated axes while 

dense informal settlements developed in segregated areas. This unintended socio-spatial 

outcome challenges modernist planning ideas of order and control. By situating Chandigarh 

in its unique historical circumstances, the research provided context on the social and political 

exigencies that shaped its establishment and growth. The trajectories of Chandigarh and its 

satellites illustrated the interplay between top-down planning and bottom-up evolution 

across the region. It is important to note that developing countries such as India, lack open-

source GIS data for research and documentation of events.  

 

The research reflected on how conceptual urban ideas are translated into lived space patterns 

in contexts where social complexity is rapidly built. It highlighted the need to balance strong 

planning visions with organic adaptations in cities. Through the use of ‘space syntax’ analysis 

and establishment of the theoretical background of the city, the research developed a 

methodology and suitable theory to address the research questions which understands space 

not only as a single variable but also takes into account social, political and economic which 

have evolved with time. The cities are subjected to emergent spatial processes from the 

moment of their creation; gradually blurring the strict geometry of their original 

arrangements. This produces a shift of the city structure towards spatial forms comparable to 

those of the so-called organic cities, showing how the natural processes of spatial adjustment 

overcome the imposed spatial and social forces of top-down design in cities. The significance 

of the study is to help planners and conservation architects of cities, that bear the legacy of 

modernity and planned capitals, to better understand the tensions and complexities in the 

transformation of cities from planned artefacts to evolving urban settings. For Chandigarh, the 

modernist vision significantly shaped its urban form and socio-spatial policies, but practical 

exigencies led to organic adaptations over time. 
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Appendix 1: Database containing Hillier’s et al. (2012) analysed cities and Tania Oramas’s (2012) 
dissertation study modified data values and values for the city being analysed in the present research. 
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Appendix 2: Dataset showing population density and NAIN_Rn to demonstrate socio-economic 
categorisation in a particular area by pincode. 
 
 
Dataset for 1966 
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Dataset for 1986 
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Dataset for 2006 
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Dataset for 2023 
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