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Abstract 

The brass industry in Jamnagar, Gujarat, stands as one of India's most prominent 

industrial clusters, functioning as a critical engine for regional economic development. This 

paper explores the spatial dynamics, locational advantages, and socio-economic footprints 

of this manufacturing hub through a comprehensive geographical framework. Utilizing a 

mixed-methods approach that integrates primary field surveys with GIS-based spatial 

mapping and secondary economic data, the study analyzes the intricate distribution of 

production units and supply chain networks. The findings demonstrate that agglomeration 

economies, historic maritime trade ties, and a highly specialized local workforce heavily 

dictate the spatial concentration of the industry. Additionally, the research uncovers 

emerging geographical challenges, notably industrial congestion and environmental 

degradation along the urban periphery. Ultimately, this study offers actionable spatial 

insights for policymakers and urban planners, emphasizing the need for sustainable 

industrial zoning and optimized land-use management within the Jamnagar district. 
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1.0 Introduction 

Industrial clusters play a pivotal role in regional economic development by fostering 

agglomeration economies and reducing spatial transaction costs (Krugman 71). In India, 

Gujarat has emerged as a powerhouse of industrialization, with the brass industry in Jamnagar 

standing out as a critical manufacturing hub. The spatial concentration of brass parts 

manufacturing in this district is not merely a historical accident but a complex outcome of 

geographical, economic, and social dynamics. While previous studies have extensively 

documented the broader financial output of Gujarat's manufacturing sector, there remains a 

significant gap in understanding the micro-geographical factors that sustain this specific 

Jamnagar cluster (Sharma and Patel 112). This paper provides a geographical analysis of the 

Jamnagar brass industry, examining how locational advantages, spatial supply chains, and 

urban infrastructure influence its operational efficiency. By analyzing these spatial dynamics, 

this study aims to offer a comprehensive perspective to inform sustainable urban planning and 

industrial zoning policies. 
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1.1 Historical Geography and Locational Advantage 

The spatial configuration of modern industrial clusters is rarely a product of spontaneous 

generation; rather, it is deeply embedded in the historical geography of the region. To 

understand the current dominance of the Jamnagar brass industry, it is essential to trace its 

geographical evolution and the initial locational advantages that catalyzed its growth. 

According to classic industrial location theory, industries tend to situate where transportation 

and production costs are minimized, heavily influenced by the availability of raw materials, 

labor, and market access (Weber 124). However, in the case of Jamnagar, the locational 

advantage was not strictly predicated on the natural occurrence of brass or copper ores in the 

immediate hinterland. Instead, it was driven by a complex interplay of historical trade patterns, 

royal patronage, coastal proximity, and the opportunistic use of secondary raw materials. 

The genesis of Jamnagar’s metallurgical prowess can be traced back to the pre-independence 

era, rooted in the traditional artisanal skills of the local Kansara (coppersmith) community. For 

centuries, this demographic group possessed specialized knowledge in metal casting and 

forging, producing domestic utensils and ornaments. The geographical concentration of this 

skilled artisanal class provided a critical human resource foundation—a localized pool of tacit 

knowledge that would later prove invaluable during the transition from traditional 

craftsmanship to mechanized manufacturing (Desai 88). This transition was not merely organic 

but was actively fostered by the geopolitical environment of the time. The erstwhile princely 

state of Nawanagar (now Jamnagar), under the leadership of visionary rulers like Jam Saheb 

Digvijaysinhji, actively encouraged entrepreneurial ventures and provided a conducive 

environment for early industrial experimentation, offering land and basic infrastructure to early 

adopters of mechanization (Patel 201). 

A critical geographical pivot in the history of the Jamnagar brass cluster occurred during and 

immediately following the Second World War. This period marked the structural transformation 

of the industry from localized utensil making to the manufacturing of specialized brass parts. 

The catalyst was a unique geographical and historical event: the massive accumulation of scrap 

metal. Following the war, significant quantities of brass scrap, including ammunition shells and 

discarded military equipment, became available. Jamnagar’s geographical "situation"—its 

proximity to the coast and established maritime trade networks—allowed local entrepreneurs 

to efficiently import and procure this scrap metal (Trivedi 156). Because the region lacked 

primary copper and zinc mines, the reliance on imported scrap became the defining 

characteristic of the cluster. The ability to source, sort, and process secondary brass scrap 

cheaper than importing virgin metal created a distinct locational advantage that defied 

traditional resource-based location theories. 

Furthermore, an analysis of the region’s specific "site" factors reveals additional historical 

advantages. Jamnagar’s semi-arid climate and the specific soil properties of the surrounding 

areas were highly conducive to the sand-casting techniques that formed the backbone of the 

early brass foundries.  
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The dry climate minimized moisture-related defects in the casting process, while the 

availability of expansive, relatively inexpensive land on the urban periphery allowed for the 

sprawling setup of foundries, which required significant spatial footprints for scrap storage and 

furnace operations (Kumar 62). Additionally, the city’s proximity to minor ports like Bedi and 

Rozi historically facilitated coastal shipping, providing early logistical advantages before the 

expansive development of modern highway networks. 

As the mid-20th century progressed, this initial locational advantage evolved into what 

economic geographers term "historical inertia" or "path dependence." As Arthur (1990) posits, 

early spatial advantages, even if accidental or circumstantial, can lock an industry into a 

specific geographical trajectory due to increasing returns to scale (Arthur 94). In Jamnagar, as 

the first wave of brass parts manufacturers succeeded, they drew ancillary services to the 

region. Specialized toolmakers, scrap dealers, transport agencies, and machinery repair 

workshops clustered around the early foundries. This growing ecosystem lowered the barrier 

to entry for new entrepreneurs, most of whom were former workers who had acquired the 

necessary skills on the factory floor. The geographical concentration of the industry meant that 

a new manufacturer did not need to be vertically integrated; they could rely on the surrounding 

spatial network for raw materials, specialized machining, and distribution (Shah 110). 

Consequently, the historical geography of the Jamnagar brass industry is a testament to how 

human capital, historical timing, and spatial networks can overcome a lack of indigenous raw 

materials. The locational advantage was constructed rather than naturally endowed. By 

leveraging the traditional skills of the local population, capitalizing on the post-war global 

scrap trade, and utilizing its favorable coastal geography, Jamnagar established a self-

sustaining industrial momentum. Understanding these historical spatial dynamics is critical, as 

the very factors that initiated the cluster's growth—dense spatial clustering and reliance on 

imported materials—continue to shape its current operational framework and urban impact 

today. 

1.2 Spatial Distribution and Agglomeration Economies 

The most defining geographical characteristic of the Jamnagar brass industry is its profound 

spatial concentration. Unlike ubiquitous industries that are evenly dispersed across a region to 

serve local consumer markets, the brass parts manufacturing sector in Gujarat exhibits a high 

degree of spatial clustering. To analyze the economic geography of this district is to observe a 

classic manifestation of "agglomeration economies"—the benefits that firms obtain by locating 

near each other. Rooted in Alfred Marshall’s foundational concept of the "industrial district," 

this spatial density generates powerful external economies of scale, allowing small and medium 

enterprises (SMEs) to achieve a collective competitive advantage that they could not attain in 

geographical isolation (Marshall 27). In Jamnagar, this clustering is not merely a descriptive 

feature of the landscape; it is the fundamental structural mechanism that drives the industry's 

profitability and resilience. 
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A micro-geographical analysis of Jamnagar reveals that the industry is not uniformly 

distributed throughout the city but is hyper-concentrated within specific industrial nodes. The 

most prominent of these spatial clusters include the Shankar Tekri industrial estate, the Gujarat 

Industrial Development Corporation (GIDC) phases (particularly Phase II and III), and the 

expanding zones in Dared. This spatial distribution creates a distinct urban morphology—dense 

networks of narrow lanes flanked by hundreds of small-scale foundries, machining workshops, 

and scrap sorting yards. This physical proximity is deliberate and economically rational. The 

manufacturing of brass components is rarely a vertically integrated process housed under a 

single roof. Instead, it is characterized by extreme vertical disintegration, where the production 

process is fractured into highly specialized, independent stages: scrap sorting, melting and 

casting, extrusion, precision machining (turning, milling), polishing, and electroplating. 

Because the production process is so highly fragmented, the geographical proximity of these 

specialized units is critical to minimizing the "friction of distance." In economic geography, 

the friction of distance refers to the cost, time, and effort required to move goods across space. 

By clustering tightly within areas like Shankar Tekri and Dared, the Jamnagar brass units 

virtually eliminate inter-process transportation costs (Krugman 112). A semi-finished brass 

component can be cast in a foundry and physically transported on a handcart or small 

commercial vehicle to a neighboring unit just a few streets away for CNC machining, and then 

to another adjacent facility for electroplating. This spatial configuration drastically reduces 

logistical overhead and allows for a rapid, just-in-time manufacturing ecosystem that a 

geographically dispersed supply chain could never support. 

Furthermore, this spatial agglomeration drastically lowers transaction costs. When firms are 

co-located, the costs associated with searching for suppliers, negotiating contracts, and 

enforcing quality control are significantly diminished (Williamson 45). The physical density of 

the Jamnagar cluster facilitates a complex, informal web of subcontracting. A "master firm" 

that secures a large domestic or export order rarely manufactures the entire volume in-house. 

Instead, it acts as a spatial anchor, distributing specific tasks to specialized micro-units within 

its immediate geographic vicinity.  

This hyper-local subcontracting network provides the entire cluster with immense spatial 

flexibility, allowing it to rapidly scale production up or down in response to volatile market 

demands without requiring massive capital investments from individual firms. Beyond the 

movement of physical goods, the spatial distribution of the Jamnagar cluster fosters a deep, 

localized pool of human capital. Economic geographers have long noted that a geographically 

concentrated industry attracts and sustains a highly specialized labor force (Porter 88). In 

Jamnagar, the continuous demand for specialized skills—from traditional sand casters to 

modern CNC machine operators—has drawn a massive workforce to the district. For the 

individual firm, this spatial concentration of labor means reduced search and training costs; if 

a factory needs to scale up production overnight, the specialized labor is readily available 

within the local geographic radius. Conversely, for the worker, the cluster provides geographic 

job security; if one unit faces a downturn, employment opportunities exist simultaneously at 

dozens of other factories within walking distance. 
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Finally, the geographical density of the Jamnagar brass industry creates an environment ripe 

for localized knowledge spillovers. In such a tightly packed spatial cluster, information 

regarding new market trends, fluctuations in global scrap metal prices, and technological 

innovations (such as the shift toward automated multi-spindle machines) diffuses rapidly. This 

diffusion often occurs through informal social networks, geographical proximity, and daily 

interactions—what Marshall famously described as the "industrial atmosphere" where the 

secrets of the trade are "in the air." If one firm adopts a more efficient casting technique or 

imports a new type of precision lathe, neighboring firms observe, adapt, and replicate the 

technology almost immediately. This rapid, localized spatial diffusion of innovation ensures 

that the Jamnagar cluster as a whole remains technologically competitive on a national and 

global scale, continuously reinforcing the economic rationale for its dense spatial distribution. 

1.3 Supply Chain Logistics and Resource Geography 

A defining paradox of the Jamnagar brass cluster is its absolute detachment from traditional 

resource-based location theories. While historically, major metallurgical hubs emerged in close 

proximity to rich deposits of coal and metallic ores, the Saurashtra region possesses neither. 

The geographical reality of Jamnagar is that it produces thousands of tons of brass components 

daily without a single local copper or zinc mine to support it. Consequently, an analysis of the 

region's resource geography is less about physical extraction and entirely about the spatial 

dynamics of material procurement and logistical connectivity. The industry's survival is 

dictated by its ability to manipulate transport geography to overcome its inherent lack of 

indigenous raw materials (Dicken 184). 

To bridge this massive resource deficit, the cluster is inextricably linked to a sprawling global 

supply chain centered around secondary raw materials. Rather than smelting virgin ores, the 

Jamnagar economy runs almost exclusively on imported brass scrap. This material—ranging 

from discarded plumbing fixtures and industrial shavings to decommissioned ammunition 

shells—is sourced from international markets, primarily the United States, Europe, and the 

Middle East. From a geographical perspective, this integrates a localized, small-scale industrial 

district in western India directly into global production networks (GPNs).  

The spatial mapping of this supply chain reveals a massive geographical footprint where the 

"resource hinterland" is effectively the entire industrialized world, funneling discarded metal 

toward a single concentrated node in Gujarat. The geographical viability of this import-

dependent model hinges squarely on the state's advanced maritime infrastructure. Jamnagar's 

relative proximity to major commercial ports—predominantly Kandla and Mundra situated 

across the Gulf of Kutch—serves as the critical spatial bridge between global scrap markets 

and local foundries. In transport geography, ports act as essential nodes connecting the foreland 

(overseas markets) to the hinterland (the inland industrial areas). The deep-water capabilities 

and high cargo-handling efficiencies of these ports significantly reduce international freight 

costs (Notteboom and Rodrigue 56). If Jamnagar were located further inland, the compounded 

costs of ocean freight and extended overland transport would immediately erase the cost 

advantage of using secondary scrap, rendering the entire industrial cluster economically 

unviable. 
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Once the shipping containers of raw scrap arrive at the ports, the efficiency of inland transport 

geography becomes the determining factor in the cluster’s operational speed. The spatial 

corridor connecting the Kutch ports to the Saurashtra peninsula relies heavily on a well-

developed highway network. Road transport is the lifeblood of this specific supply chain 

because it offers the flexibility required by thousands of small-scale manufacturers who do not 

have the capacity to handle rail-freight volumes. The relatively short geographical distance 

between Kandla/Mundra and Jamnagar minimizes the "friction of distance" for heavy, low-

value bulk materials. This efficient road connectivity ensures a steady, uninterrupted flow of 

raw materials, allowing even micro-enterprises to operate on a just-in-time inventory model, 

minimizing their need for large, spatially expensive storage warehouses (Chopra 112). 

Within the city limits of Jamnagar itself, the micro-geography of resource management takes 

on the characteristics of a highly efficient, localized circular economy. Before the imported 

scrap can enter the melting furnaces, it must undergo rigorous manual sorting to separate 

different grades of brass, copper, and unintended impurities. This has spawned a distinct spatial 

sub-sector within the city: expansive scrap yards and sorting facilities situated on the edges of 

the main industrial estates. Here, the flow of materials is managed with hyper-local precision. 

The sorted scrap is distributed to nearby foundries, the cast parts move to machining units, and 

crucially, the metal shavings and waste generated during the machining process are collected 

and cycled right back to the foundries. This dense spatial proximity guarantees that material 

wastage is kept to an absolute minimum, optimizing resource use within a remarkably tight 

geographical radius (Deshmukh 89). 

Despite these logistical efficiencies, the spatial extendedness of Jamnagar’s initial supply chain 

introduces significant geographic vulnerabilities. Because the primary raw material source is 

global rather than local, the cluster is highly susceptible to external spatial shocks. Geopolitical 

tensions that disrupt shipping lanes, fluctuations in international maritime freight rates, or 

changes in foreign environmental policies regarding scrap exports can send immediate ripple 

effects into the local Jamnagar economy. 

 Furthermore, the heavy reliance on a single mode of inland transport—the highway system—

creates spatial bottlenecks. Any regional disruption, such as unseasonal flooding in the low-

lying areas of Gujarat or localized infrastructure failures, can sever the vital artery between the 

ports and the production units, halting manufacturing almost overnight. Understanding these 

logistical vulnerabilities is a crucial component of the region's broader economic geography. 

1.4 Socio-Economic Geography and Labour Migration 

Beyond the physical footprint of factories and the complex networks of supply chains, the most 

profound geographical impact of the Jamnagar brass industry lies in its demographic 

transformation. Economic geography intrinsically recognizes that capital and labor are 

spatially intertwined; where industries cluster and thrive, human populations inevitably follow. 

The rapid and sustained expansion of brass manufacturing in this district has acted as a 

powerful spatial magnet, triggering waves of in-migration that have permanently altered the 

region's socio-economic landscape.  
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The classic push-pull dynamics of migration are acutely visible within this context: agrarian 

distress, fragmented landholdings, and a lack of employment opportunities in rural hinterlands 

serve as the spatial "push," while the insatiable demand for both skilled and unskilled labor in 

Jamnagar’s thriving foundries acts as the decisive "pull" factor (Lee 48). 

Tracing the spatial origins of this workforce reveals a significant geographical shift over the 

past few decades of the industry's evolution. In its nascent stages, the sector relied 

predominantly on localized labor drawn from the surrounding districts of the Saurashtra 

peninsula. However, as the cluster expanded and production volumes surged, the local 

demographic pool became structurally insufficient to meet the escalating labor demands, 

particularly for the physically arduous and hazardous tasks associated with manual scrap 

sorting and high-temperature furnace operations. Today, the geographical catchment area for 

Jamnagar's labor force extends far beyond the state borders of Gujarat. Massive streams of 

inter-state circular migrants, primarily originating from densely populated, economically 

disadvantaged regions in Uttar Pradesh, Bihar, and Odisha, now constitute the fundamental 

backbone of the production cycle (Breman 112). This long-distance spatial mobility highlights 

the deep structural inequalities embedded within the broader national economic geography, 

where labor from underdeveloped regions effectively subsidizes the growth of specialized 

industrial nodes. 

Consequently, this continuous and large-scale demographic influx has fundamentally 

restructured the urban morphology of Jamnagar city. Migrant laborers, constrained by low 

wages and seeking to minimize their daily commuting costs while maximizing their working 

hours, exhibit a strong spatial preference for residential locations immediately adjacent to the 

primary manufacturing zones. This economic necessity has led to the rapid, often unregulated, 

expansion of dense labor colonies and informal settlements along the immediate peripheries of 

industrial estates like Shankar Tekri and Dared. In urban geography, this phenomenon is 

recognized as the spatial clustering of the working class or residential segregation.  

These neighborhoods are geographically characterized by high-density, low-cost housing—

often in the form of cramped, single-room tenements known locally as chawls or kholis—

situated in stark, immediate proximity to the polluting foundries (Desai and Mahajan 204). In 

these zones, the spatial boundary between the workspace and the living space is virtually 

erased, fully integrating the worker’s daily geography into the industrial ecosystem. Life within 

these industrial-residential peripheries presents a stark socio-spatial dichotomy that requires 

critical analysis. On one hand, the geographical concentration of the brass industry generates 

immense regional wealth, drives local real estate markets, and integrates the Jamnagar district 

into highly lucrative global export networks. On the other hand, the spatial reality for the 

migrant workforce is heavily defined by severe infrastructural deficits and social 

marginalization. The rapid geographical sprawl of these labor settlements frequently outpaces 

municipal planning capacities, resulting in acute, localized shortages of basic urban amenities 

such as piped drinking water, adequate sanitation, and solid waste management.  
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This spatial inequality is a central concern for social geographers, who argue that the economic 

success of an industrial cluster is frequently achieved at the cost of the socio-environmental 

degradation of the laboring classes' immediate living spaces (Harvey 88). Furthermore, the 

health geographies of these specific zones are alarming, as workers and their families face 

continuous spatial exposure to localized air pollution, noise, and heavy metal particulates 

emitted by the adjacent, largely unregulated foundries. 

Yet, the socio-economic geography of the brass cluster is not entirely static; it is characterized 

by complex, localized pathways of upward mobility and distinct spatial hierarchies of skill. A 

micro-geographical analysis of the factory floor reveals a clear ethnic and spatial division of 

labor. The most physically demanding and lowest-paying roles are almost exclusively occupied 

by recent inter-state migrants. Conversely, the more highly skilled, mechanized tasks (such as 

operating advanced CNC machines) and supervisory positions are typically held by local 

Gujarati workers or long-term, settled migrants who have acquired specialized tacit knowledge 

over years of spatial proximity to the industry. Interestingly, the localized agglomeration 

economies discussed in earlier sections also provide a unique geographical ladder for 

entrepreneurship. The intense spatial density of the district allows a highly skilled migrant 

worker, after years of accumulating modest capital and technical know-how, to eventually rent 

a small shed and start a micro-machining unit of their own, effectively becoming a 

subcontractor within the same network (Singh 156). This continuous cycle of skill acquisition 

and localized spatial mobility is a crucial sociological driver that keeps the Jamnagar cluster 

dynamic, resilient, and continuously expanding. 

1.5 Environmental Geography and Urban Planning Challenges 

The relentless expansion of the Jamnagar brass cluster presents a classic geographical paradox: 

the very agglomeration economies that drive the district’s economic prosperity simultaneously 

generate severe environmental externalities. Within the framework of environmental 

geography, industrial nodes like Jamnagar must be analyzed not just as centers of production 

and employment, but as intense point-sources of ecological disruption.  

The spatial concentration of thousands of micro and small-scale manufacturing units within a 

confined urban footprint inevitably overwhelms the local environmental carrying capacity 

(Smith 214). Unlike large, highly regulated corporate manufacturing facilities that are typically 

situated in isolated, purpose-built industrial parks, the brass industry in Jamnagar has grown 

organically over decades. This historical trajectory has created a chaotic spatial overlap 

between hazardous industrial activities and dense human settlements. This structural intimacy 

between the factory floor and the residential neighborhood forms the absolute core of the 

district’s current urban planning crisis. 

Analyzing the micro-geography of air pollution reveals the immediate, localized impacts of 

this extreme industrial density. The primary stage of brass component manufacturing involves 

the high-temperature melting of imported scrap metal in traditional coal, coke, or oil-fired pit 

furnaces.  
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Because a significant portion of these small-scale, informal foundries operate entirely without 

advanced emission control technologies or tall smokestacks, they release substantial volumes 

of particulate matter, noxious fumes, and toxic zinc oxide directly into the lower atmosphere. 

The spatial distribution of these airborne pollutants is heavily dictated by local meteorological 

conditions and prevailing wind trajectories, which frequently carry low-hanging toxic plumes 

directly over adjacent residential zones (Patel and Shah 155). The glaring absence of adequate 

geographical buffer zones between the Gujarat Industrial Development Corporation (GIDC) 

estates and civilian housing means that the "pollution shadow" of the industry falls 

disproportionately on marginalized migrant communities and local residents. This creates acute 

geographical disparities in public health outcomes, directly linking spatial proximity to higher 

incidences of respiratory ailments. 

Beyond atmospheric degradation, the hydrological geography of the Jamnagar district has been 

profoundly altered by the downstream processes of the brass supply chain. Following the initial 

casting and machining stages, semi-finished brass components must undergo rigorous acid 

washing, pickling, and electroplating to achieve their final commercial finish and corrosion 

resistance. These chemical-intensive processes generate highly toxic liquid effluents heavily 

laden with heavy metals such as copper, zinc, lead, and hexavalent chromium. Historically, the 

spatial inadequacy of the city's underground drainage infrastructure has led to the unregulated 

discharge of these untreated effluents into open drains, local ephemeral streams like the 

Nagmati and Rangmati rivers, and ultimately, the surrounding soil matrices (Joshi 92). This 

geographical transfer of industrial waste has resulted in severe localized groundwater 

contamination, gradually rendering local aquifers unfit for domestic consumption or 

agricultural use, and vividly demonstrating how highly localized industrial processes can 

degrade the broader regional ecology over time. Translating these harsh environmental realities 

into actionable urban planning presents a monumental spatial challenge for municipal and state 

authorities. The organic, largely unplanned historical growth of industrial hubs like Shankar 

Tekri and Dared has resulted in a hyper-congested urban morphology. These areas are 

characterized by narrow, winding lanes, highly fragmented land parcels, and a near-total lack 

of open communal spaces. 

 This spatial gridlock makes the retrofitting of modern environmental infrastructure—such as 

centralized industrial ventilation systems, safe hazardous waste collection networks, or 

widened roads for emergency vehicle access—logistically complex and financially prohibitive 

(Bhatt 210). Furthermore, urban planners face continuous, aggressive land-use conflicts on the 

city's periphery. As the brass cluster continuously attempts to expand its physical footprint to 

meet growing global export demands, industrial land use aggressively encroaches upon 

surrounding agricultural greenbelts and peri-urban villages. The rigid zoning laws typically 

prescribed by orthodox urban geographical models are frequently subverted by informal real 

estate markets, leading to a sprawling, fragmented industrial landscape that actively defies 

coherent spatial governance. 
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Addressing these compounded crises requires a fundamental paradigm shift toward sustainable 

spatial planning and rigorous environmental geography interventions. Policymakers are 

increasingly recognizing that the long-term economic viability of the Jamnagar brass industry 

depends entirely on mitigating its ecological footprint through strategic geographic 

restructuring. Recent state interventions have focused heavily on the implementation of 

Common Effluent Treatment Plants (CETPs) to centralize and safely manage chemical 

wastewater. However, establishing the physical spatial connectivity—laying specialized 

pipeline networks between these centralized plants and thousands of scattered micro-units—

remains a massive logistical hurdle (Desai 305). Additionally, long-term urban planning 

proposals frequently suggest the gradual spatial relocation of the most highly polluting foundry 

operations to newer, specialized industrial zones located further away from the urban core, 

complete with mandatory environmental buffer zones. Yet, such geographical displacement 

faces immense socio-economic resistance; relocating firms threatens to disrupt the delicate, 

hyper-local agglomeration economies and pedestrian supply chains that currently sustain these 

micro-enterprises. Thus, the ultimate geographical challenge for Jamnagar lies in crafting a 

spatial policy that can successfully balance the dense, interdependent economic imperatives of 

industrial clustering with the urgent necessity of urban environmental preservation. 
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