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Spatiality of public libraries of colonial Bengal: A digital 
humanities enquiry 
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Abstract

Libraries are a quintessential part of how communities learn and engage with their society. 
They are the nerve centre of the communities’ culture and are impacted by various sociocultural 
upheavals of the region and vice versa. A historical analysis of its evolution within a spatio-
temporal framework is expected to better explore this relationship. This study is an attempt to 
geospatially analyse this humanistic enquiry for better understanding of the role of libraries. 
The study is a digital humanity one, relating the entire process of evolution of public 
libraries within the sociocultural setting of a region with time, integrating GIS techniques 
in the research methodology. The study chooses the case of Bengal from colonial era till the 
country’s independence in 1947. The region was an intellectual hotspot since the colonial 
expansion of 1600s and cradle to various reform movements leading to the period being 
dubbed as Bengal Renaissance. This study uses GIS Technologies to map the development of 
libraries from the Bengal Renaissance until 1947. The study is expected to provide a digital 
database in addition to bibliographic resources to the community by integrating a large and 
vivid text database into an easily comprehensible and accurate output of interactive maps 
etc. A hotspot analysis was attempted indicating the high and low occurrence of libraries and 
then an analysis was attempted to understand the underlying factors for this spatial pattern.
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Introduction

Public libraries function as a culture centre of 
the society. It is well known that the Bengal 
Province in the colonial era, beginning 
from the Dutch and Portuguese invasion in 
1600s, became a nerve centre of a host of 
sociocultural movements due to its secular 
liberal outlook and with it came the Bengali 
Renaissance. As a consequence, socially 
active reformers started emphasising the 
role of community learning spaces and 
libraries (Das, 2015). Using this as a case, 
this paper relates the evolution of public 
libraries with the intellectual genesis of the 

region. The study is a digital humanities one 
integrating humanistic enquiry to digital 
technology. GIS Technology has been used 
for creation, visualisation and analysis of 
library distribution across Bengal from the 
year 1600. Historical location, its pattern, the 
factors for the occurrence for such patterns 
were conceptualised in a GIS environment. 
The study exemplifies, with a series of 
maps and corresponding literature, the past 
factors and the present location of public 
libraries, often identified as an instrument 
of sociocultural change in the society. The 
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study uses the case of Bengal renaissance to 
establish the relationship between genesis of 
library and the intellectual development of a 
society. 

Literature review
Libraries have been instrumental in 
preserving knowledge and promoting 
education. Historically, they have also served 
as community centres. Considering the 
number of roles, they have played, definition 
of library is also diverse. Libraries are social 
institutions and cultural organs. Ranganathan 
(1950, p. 274) defined public library as “a 
library owned and maintained by the public 
of its area for the socialization of its books 
and kindred materials for free service to the 
people of the area”. Bhatt in the book “History 
and development of libraries in India” (1995) 
traced the development of libraries of ancient 
India until the recent time and focussed 
on Delhi’s libraries in the last chapter. His 
contribution in tracing the development 
of libraries in addition to establishment of 
Commissions or Committees and library 
association both at the centre and state is 
a very critical overview of the history of 
libraries in India.

According to Chakrabarti and Mondal 
(2021), only 6.6% Indian males was literate 
according to the 1881 census while literate 
females were hard to find with only 0.3% 
of them exposed to literacy. Public libraries 
were intended as social agents to promote 
education in the early nineteenth century. The 
research also pointed how the libraries served 
a number of functions such as promoting 
nationalism throughout the swadeshi 
(Nationalist) movement conducting welfare 
activities by setting up relief camps during 
natural and manmade disasters like wars, 
cyclones, floods, and famines; distribution 

of medicine during epidemics like plagues, 
cholera; organising night schools in cities 
for workers etc. According to Maity (2018), 
Bengal has a recorded history of 1400 years 
and was believed to be the richest part of 
medieval India. The region also hosted the 
subcontinent’s most advanced political and 
cultural centres during the colonial era. 
Nineteenth-century (from Raja Ram Mohan 
Roy to Rabindranath Tagore) had a number 
of scholars, social reformers, scientists, 
literary persons, patriotic orators ushering in 
renaissance in Bengal transforming the region 
from its ‘medieval’ mooring. The same author 
also noted the influence of some important 
movements like Brahmo Samaj, Swadeshi, 
Ramkrishna Mission and also establishment 
of important academic institutions like 
Calcutta Madrasah in 1781, Asiatic society in 
1784, Fort William College in 1800, Hindoo 
College in 1817, Serampore college in 1818, 
and Sanskrit college in 1824 etc.

Kabir (1988), consulted Collections on 
India Office Records in the British library 
comprising a wealth of historical documents 
from the East India Company, the India 
Office, and the Burma Office and offered a 
detailed study of how libraries, beginning 
with the one at Fort William came into being 
in Bengal. The period of his study ends with 
India’s independence in 1947 with many of 
the regions being involved in transmittance of 
books across the empire that became separate 
countries or were merged into states in the 
republic of India. Das (2015) examined the 
role of Bengal renaissance in forming the first 
community and public libraries in Bengal. 
Although both Das and Kabir provided names 
and locations of many of these libraries that 
exist even today, albeit some with new names, 
contemporary readers may not be aware of 
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the then Bengal that witnessed the growth 
of libraries. Book history as a relatively new 
field of study in India focussed on how print 
culture was informed of socio cultural context 
in India’s colonial history. Although analyses 
reveal a complex history of what, how or when 
or why of the book culture in India, libraries 
is not their focus. Priti Joshi’s Empire News: 
The Anglo Indian Press (2021) examines 
English language newspaper in India between 
1845-1860. She further analyses the content 
and distribution of news in colonial India and 
also various aspects of crisis management 
related to it. However, whether or not the 
public or community libraries operated as 
spaces where newspapers could be accessed 
was beyond the study’s purview.

While scholars from different discipline 
such as literature, history, culture studies 
or geography and library and information 
science (LIS) have examined the history 
of reading and print cultures and history 
of development of libraries in India or 
specifically that of Bengal, geo-spatial 
mapping of the development of libraries in 
the state of West Bengal is rare to find for 
the period ranging from Bengal Renaissance 
until 1947. Geospatial mapping of history is 
the process of analyzing historical maps by 
transforming them into digital, georeferenced 
data and aligning them with modern 
geographical coordinates. This study intends 
to address this gap by building a GIS based 
map 

Methodology
In this study, an interdisciplinary approach 
has been adopted by applying Geographic 
Information System (GIS) to better 
understand how establishment of libraries 
have historically evolved in relation to 
human settlement and socio-political changes 

(or reform movements/Bengal renaissance) 
that were unfolding in Bengal between mid-
1800s to early 1900s. The study addresses 
the issue only for the period corresponding 
to colonial Bengal Colonialism structured 
Public libraries and gained focus in the study.

GIS mapping and analysis are 
increasingly being used in digital humanities 
(Bodenhamer et.al, 2015; McHaffie et. al, 
2017), historical and social studies (Knowles, 
2002; Gregory, 2003; Taylor and Gregory, 
2022). In this research, GIS techniques were 
employed to visualize library information 
data and conduct spatial statistical analysis, 
specifically hot-spot analysis, to understand 
the significance of library establishment 
during the aforementioned period.

Data acquisition, processing and 
organization 
Data Source and processing: The library 
distribution data was acquired from the 
“century-old libraries in West Bengal State” list 
published in Das, 2015. This comprehensive 
list includes the names of libraries, their 
management status (e.g., government-
sponsored, privately managed), the year 
of establishment, and their corresponding 
districts. An Excel table was created from the 
published list. It was then sorted in Excel in 
a format that could be imported into ESRI 
ArcGIS Pro 2.9. Only Government managed 
i.e. public libraries were listed for this study. 
Additional data used in this study includes 
a base map obtained from ESRI’s ArcGIS 
Online and the West Bengal district boundary 
map from open-source data services (Fig. 1).

Software: ESRI ArcGIS Pro 2.9 was 
employed for geo-processing, map creation, 
and spatial analysis. The software provided 
the necessary tools and functionalities to 
carry out the GIS tasks required for this study. 
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Organization: A project folder was created 
within ArcGIS Pro, which consisted of a 
file geodatabase to store and manage all the 
acquired data. The geodatabase primarily 
contained base maps and feature classes, 
allowing for efficient data organization and 
maintenance throughout the project.

Geo-processing: Geo-processing techniques 
were applied to convert the Excel table into a 
feature class, containing attributes such as the 
names of libraries, their associated districts, 
and management styles. This feature class 
was seamlessly integrated with the base map, 
allowing for spatial analysis and visualization.

Data visualization: The Symbology tool 
in ArcGIS Pro was utilized to create a map 
displaying the number of libraries established 
from 1850 to 1913 in each district. The 
resulting map, presented in figure 1 and 
2, provides a clear depiction of the spatial 
distribution of libraries across Bengal during 
the studied time period. 

Hotspot analysis

To identify statistically significant 
occurrences of library locations within the 
present dataset, a spatial statistical analysis 
was conducted with the help of ESRI’s 
ArcGIS Pro v.2.9 hotspot analysis tool. The 

Fig. 1: Location of the study area, West Bengal, India with the public libraries
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objective was to discern that the observed 
spatial pattern in the distribution of libraries is 
not a random phenomenon, rather influenced 
by many underlying factors such as social 
reform movements, that played a crucial role 
influencing the distribution.

Hotspot analysis, most widely used 
in crime geography or disease outbreaks 
such as Covid-19, is a method useful in 
detecting statistically significant clusters 
of high or low values within a dataset. It is 
extremely valuable in identifying areas with 

significantly high or low occurrences of a 
specific phenomenon.

ESRI’s ArcGIS Pro Hotspot Analysis 
tool employs the Getis-Ord Gi* statistic 
to determine the level of clustering and 
identification of hotspots and cold spots 
within a geographic area. The calculation 
of the Getis-Ord Gi* statistic involves 
comparing the aggregated value of a 
particular feature with its neighbouring 
features, relative to the total sum of all 
feature values. The resulting attributes of the 

Fig. 2: Public libraries established in each district from 1850 to 1913.
Source: Century-old libraries in West Bengal State (Das, 2015) pg. 371
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output feature include z-scores, p-values, and 
Gi_bin confidence level values. Z-scores are 
associated with standard deviations, while 
p-values represent the probability. Positive 
z-scores indicate a stronger clustering of 
high values, where a larger z-score signifies 
greater clustering intensity and the presence 
of a hotspot. Conversely, negative z-scores 
indicate a more pronounced clustering of 
low values, indicating the existence of a 
cold spot. P-value denotes the probability 
that the observed spatial pattern arises from 
random processes. A small p-value suggests 
a small probability that the observed spatial 
pattern is a result of random processes. Gi_
bin identifies statistically significant hot and 
cold spots. ERSI ArcGIS Pro documentation 
offers a comprehensive explanation of the 
methodology employed by the hot spot 
analysis tool.

Parameterization

The hot spot analysis tool was employed 
utilizing district-wise library distribution as 
the input feature class. The input field was 
set to number of libraries from the attribute 
table for the input feature class. The output 
feature layer was set to be stored in the 
project’s geodatabase. Prior to executing 
the programme, required parameters were 
specified as follows:

i) 	 Conceptualization of spatial 
relationships: Since the dataset consists 
of polygons rather than point locations, 
the “contiguity edges corner” option 
was selected. This option considers the 
influence of polygon features that share a 
boundary, share a node, or overlap when 
performing computations for the target 
polygon feature.

ii) 	 Distance method was set to Euclidean 
distance, representing the straight-line 
distance between two points.

iii) 	False Discovery Rate (FDR) correction 
was set to the default setting, where 
statistical significance is determined 
based on the p-value and z-score fields.
It should be noted that the parameter-

standardization- is not applicable for hot 
spot analysis. The Distance Band parameter 
was not utilized in case of “contiguity 
edges corner” for polygon features, using 
cartographic principles

Results

The analysis was executed without 
encountering any error messages. The 
resulting output feature class was integrated 
into the current map layer for visualization 
purposes (Fig. 3). Notably, a hotspot 
exhibiting a high confidence level of 99% 
was observed in 24 Parganas (N), while 
neighbouring districts such as Howrah, 
Kolkata, and 24 Parganas (S) also displayed 
areas of hot spots at lower confidence levels 
(95% and 90% respectively). Conversely, 
no statistically significant clustering was 
identified in other districts within the state 
of West Bengal. There were no cold spots 
identified through the analysis.

Upon examining the z-scores and p-values 
generated from the analysis, it is evident that 
the hotspot analysis of the number of libraries 
established in 24 Parganas (N) yielded a 
substantial positive z-score of +2.59 and a 
remarkably low p-value of 0.009 (Table 1). 
This observation suggests that the observed 
spatial pattern in 24 Parganas (N) is not 
merely a consequence of random occurrences 
or chance events. Such distribution can be 
attributed to factors of social developments.
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Similar inference can also be drawn for 
the other districts [Howrah, Kolkata and 24 
Parganas (S)].

24 Parganas (N) is recognized as a 
major hotspot with 99% confidence level 
while Howrah, 24 Parganas (S) and Kolkata 
districts also indicate hot spot areas with 95% 
and 90% confidence level respectively. This 
result reveals the fact that the spatial presence 
of a significant hot spot in 24 Parganas (N) 
is not a random incident and is influenced 
by other factors such as reform movements, 
literacy level, development of educational 
institutions etc.

Discussion
It was found from the geospatial analysis that 
in colonial Bengal, districts such as North 
24 parganas, Howrah, Kolkata and South 24 
Parganas were the areas of concentration of 
Public libraries. It might be due to a number 
a factors.

According to Ghosh (2002), literature 
and print language had played a vital role in 
shaping identities in colonial Bengal. It was 
adopted both by the colonial and the feudal 
ruling class and the native population. The 
Bengali language in colonial Bengal assumed 
cultural importance across a broad social 
spectrum. For the native population, the 
language also defined their cultural identity. 
It was an attempt to create a new literary 
prose in Bengali and distinguish it from 
earlier colloquial forms. At the same time, 

commercial print cultures that had spread 
from numerous low-cost, affordable press in 
Calcutta and its suburbs may be one of the 
reasons for the spread of reading habits and 
library culture in the area, as marked in the 
hotspot analysis.

Besides politico-cultural and social 
movements, there were other factors that 
had also possibly contributed to growth of 
the public libraries in an around the place, 
marked as hotspots. 

They are listed below:

Establishment of literary societies and 
educational institutions 
During the colonial period the number of 
literary and educational societies shaped the 
cultural landscape of West Bengal. Beginning 
from as early as 1781, Calcutta Madrasah 
Society and later a number of societies 
emerged. Madrasah is a school of Islamic 
subjects like Quran and jurisprudence. 
Many of the first schools and colleges of 
India were established by the missionaries 
and reformists was in Kolkata. It had been 
pointed out that in 1816, some influential 
Bengali gentry expressed a strong desire 
for the education of their offspring’s in 
English language and European science and 
literature. The Hindu College was established 
in 1817, with the support of contributions 
raised by the Bengali gentry (Dutta, 2002). 
The Asiatic Society in Calcutta was already 
established by then. Another organisation, 

District z-score (SD) p-value (Probability) Confidence level (%)
24 Parganas (N) 2.59 0.009 99

Howrah 2.15 0.03 95
24 Parganas (S) & Kolkata 1.94 0.053 90

Table 1: Z-scores and p-values derived from hotspot analysis of number of library establishments 
in districts of 24 Parganas (N), Howrah, 24 Parganas (S) and Kolkata from 1850-1913
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The Calcutta School-Book Society (CSBS), 
founded jointly by Europeans and Indians, 
was set up in 1818 for publishing vernacular 
textbooks and supplying them to schools and 
madrasah in and around Calcutta. William 
Carey established Serampore college in 1818. 
It went on to become India’s first modern 
university in 1827 when it was incorporated 
by a Royal Charter as a Danish University. 

Colonial rule significantly influenced 
Indian literature, introducing new genres, 
themes, and linguistic shifts.

Secret societies and establishment of 
libraries

Secret societies conceal their existence, 
membership foster companionship, engage in 
political or social movements. Their activities 
can range from conducting charitable work 
and educational programmes even engaging 
in criminal or revolutionary activities. Two 
such Secret societies instrumental in Bengal 
and engaged in Indian Freedom struggle were 
Anushilan Samiti and Jugantar. 

Fig. 3. Hotspots in the distribution of libraries in West Bengal, 1850-1913.



Transactions  |  Vol. 47, No. 2, 2025  |  327  

Jana (2020) pointed out that in the early 
part of the nineteenth century libraries were 
attached to the societies in colonial Bengal 
where public access was not confined. In 
order to boost patriotism, revolutionary 
literatures were disseminated and discussed 
among activists. Prarthana Samaj, Brahmo 
Samaj and Arya Samaj had been created. 
These Samajs were a part of influential 
19th-century reform movements in India 
that aimed to modernize Hinduism, combat 
social evils like the caste system and Sati. 
All the ‘Samaj’s had libraries where people 
of other faiths had been allowed. In Bengal, 
the revolutionary movement was strong and 
many revolutionaries came from the educated 
classes. The work done by Bankim Chandra 
Chatterjee, Ramkrishna Paramahamsa, 
Swami Vivekananda and Rajnarayan Basu 
created a major impact on the movement. In 
the light of 1905 partition of Bengal under 
Lord Curzon, the divided Bengal had militant 
nationalism which took its root from among 
the Bengali youth and association mentioned 
above and these associations had library 
wings for the public to engage in messages 
of nationalism.

Changing role of public libraries 
The press was a determining factor in 
developing Indian nationalism. Jana (2020) 
pointed that libraries developed as a moderate 
collection of daily newspapers, periodicals in 
colonial Bengal. Bengali (vernacular) papers 
like Sambadpravakar, Bharati, Somprakash, 
Bangadarshan, Sandhya, Jugantar, Bande 
Mataram and English papers like Hindu 
Patriot, and Amrit Bazar Patrica and Indian 
Mirror were collected and disseminated 
to spread nationalism. Libraries became a 
storehouse of manuscripts as they collected 
and made records of cultural history of India 
written by scholars such as William Jones, 
Max Muller and others easily accessible.

Libraries served as community hub 
for intellectual exchange and debate which 
fuelled nationalism. It promoted education 
and social reformation. Further they were 
involved in several social welfare activities 
and created community bonding. Mahesh 
public library in Hooghly during the Puja 
(Durga Puja, a popular festival in Bengal) 
and Ratha (Chariot festival associated 
with the Hindu god, Jagannath) festivals, 
distributed clothing on a regular basis to the 
impoverished. Another example is of Sripur 
student library founded in 1891. The library, 
with its six departments was actively involved 
in the village’s overall development.

Conclusion
Spatial statistical analysis conducted using 
ESRI’s ArcGIS Pro Hotspot Analysis tool 
revealed significant insights regarding the 
distribution of library establishments. The 
study revealed that establishment of library 
at a certain site was not a random act but a 
product of cultural health and the observed 
spatial pattern of libraries was influenced by 
underlying processes such as social reform 
movements.

The analysis successfully identified 
hotspots and cold spots, indicating areas 
with significantly high or low occurrences 
of libraries. The results showed a prominent 
hotspot with a confidence level of 99% in 
24 Parganas (N), accompanied by additional 
hotspots in neighbouring districts like 
Howrah, Kolkata, and 24 Parganas (S) albeit 
at lower confidence levels. Correlating it 
with previous studies, these results provide 
valuable insights into the spatial distribution 
of libraries and support the hypothesis that 
the pattern is influenced by specific factors 
rather than being a random occurrence. These 
specific factors include developments such 
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as emergence of Calcutta and its surrounding 
districts as important administrative sites in 
the political map, development of educational 
institutions and emergence of an urban 
educated class, development of social and 
nationalist movements etc. 
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