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Abstract: 

The Cigarettes and Other Tobacco Products 

(Prohibition of Advertisement and Regulation of 

Trade and Commerce, Production, Supply and 

Distribution) Act, 2003 (COTPA) is the principal 

comprehensive law governing tobacco control in 

India. Tobacco products cannot be sold to person 

below the age of 18 years, and in places within 100 

metres radius from the outer boundary of an 

institution of education, medicine and religion. In 

2007, Chandigarh was officially declared a smoke-

free city, claimed to be India's first, with a ban on 

having a puff in public places.  

In this study, mapping of the location of places 

selling tobacco and other banned products was 

carried out so as to determine how effectively law 

is enforced. As an additional study, liquor vendors 

were also included in this survey. During this study,. 

During this study, Hand Held GPS, tools like 

buffering, graphs of ArcGIS software have been 

used and number of violations of the law was found. 

Moreover, this study was also published in The 

Tribune newspaper too. 
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Introduction 

Smoking may have caused 100 million premature deaths in India during the past 100 years. The estimate is 

based on data about bidi and cigarette production figures collated from different databases as well as earlier 

mortality studies. Between 1910 and 2010, nearly 4.52 trillion cigarettes and 40.3 trillion bidis were 

manufactured in the country. They are responsible for nearly 100 million premature deaths in men above 35. 

Bidis alone may have contributed to 77 million of these deaths. The study has been carried out by various NGOs, 

concerned organization, Govt. institutes etc. 

Smoking causes various deadly diseases like lung cancer, cancer of the oral cavity, pharynx, larynx, oesophagus, 

bladder, stomach, cervix, kidney and pancreas, and acute myeloid leukaemia etc. The list of additives allowed 

in the manufacture of cigarettes consists of 599 possible ingredients. 

As awareness increases, number of NGOs, religious bodies and various Government agencies are initiating 

number of preventive steps to control or at least minimize the sale of tobacco products. To make “Smoke free 

India” since India became a party to the WHO Framework Convention on Tobacco Control on February 5, 2004. 

The Cigarettes and Other Tobacco Products (Prohibition of Advertisement and Regulation of Trade and 

Commerce, Production, Supply and Distribution) Act, 2003 (COTPA) is the principal comprehensive law 

governing tobacco control in India. The Act was passed before India became a party to the WHO Framework 

Convention on Tobacco Control. 

Origin of Research Work 

Chandigarh is located near the foothills of the Shivalik range of the Himalayas in northwest India. It 

covers an area of approximately 44.5 sq mi or 114 km² and shares its borders with the states of Haryana and 

Punjab. The exact cartographic co-ordinates of Chandigarh are 30.74°N 76.79°E. . Chandigarh is one of the best-

planned cities in India and known for its world-renowned architecture and a quality of life. Being the capital of 

the states of Punjab and Haryana, and the Union Territory of Chandigarh makes it more important. 

In 2007, Chandigarh was officially declared a smoke-free city, claimed to be India's first, with a ban on 

having a puff in public places. Smoking in public places has been banned with the implementation of the 

provisions of the Central Tobacco Control Act in all parts of the city with effect from, officials said. Restaurants, 

hotels, colleges, schools, government offices and markets are some of the places where smoking will not be 

permitted unless special provision has been made in places like restaurants and hotels. 

A special drive has also been launched to fine defaulters in public places. Sale of tobacco near schools and 

colleges has been banned. Police officials and Municipal Corporation officials have been empowered to impose 
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penalty on people found smoking in public places in violation of the new rules. An awareness campaign has been 

carried out in this regard and sign boards have been put up at appropriate places, the officials said. 

In this study, mapping of the location of places selling tobacco and other banned products was be carried out 

so as to determine how effectively law is enforced. 

Significance of Study 

The study is expected to provide classification of the said area, which will help in analyzing development 

around the city and its surroundings. The study of classification may further help in planning various public 

utilities in a better way. In this research, Geographical Information System (GIS) and Remote Sensing (RS) 

techniques which are extensively used for urban mapping were used for mapping of location of selling points of 

Tobacco and other banned products in the vicinity of Educational Institutes, Hospitals and Religious places etc. 

The output of the project will be shared with police or any concerned department for better enforcement. 

 

Objectives 

GIS provides excellent means for visualizing and analyzing epidemiological data, revealing trends, 

dependencies and inter-relationships that would be more difficult to discover in tabular formats. Public health 

resources, specific diseases and other health events can be mapped in relation to their surrounding environment 

and existing health and social infrastructures. Such information when mapped together creates a powerful tool 

for monitoring and management of diseases. 

The major goal of this project is to determine POS of tobacco and other banned products to monitor Central 

Tobacco Control Act in Chandigarh. The objectives of this project may, thus, be enumerated as: 

1. To collect the locations of POS of cigarettes/tobacco products and wines near the hospitals, schools and 

Religious places using a hand held GPS. 

2. Use this geographic information with RS Images for display of these locations in GIS environment. 

3. Tools available in GIS like Buffer (Proximity) analysis, Visualization, Queries and other statistical options (if 

required) shall be used to determine how effective law is enforced. 

4. Some measure may be proposed so that law can be enforced properly. Use this information with classified 

images for real time display of these locations in GIS environment. 
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Methodology 

Methodology for the project is discussed in Fig 1. This Report shall include following information: 

1. Geographical distribution of the POS 

2. Analyze spatial Trends 

3. Map population / area at risk. 

4. Monitor the POSs which are not following the Act. 

5. Measures to proper enforcement of law. 

                        

                                                                    Fig:1 – Methodology 

a. Locating the POS 

The point of sales of all the contraband were located using the geotagged photos, clicked by 

smartphones. The smartphones used were Samsung Galaxy Note 3 and Nokia Lumia 520. Using the mobile 

application “Geophoto”, and keeping the location services on at the time of clicking the photo insured that the 

geographical information of the point was displayed on the photo. An advantage of this method is that we get 

photographic proof along with the coordinates, to lend support to our report later on. A disadvantage of such 

method of locating the point was that the geographical information obtained was of the point from where the 

photo was taken, not the point of sale. To rectify this, the photos were taken as close to point of sale, as possible, 
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without raising too many questions from the vendors or the customers. A total of 121 points were obtained all 

over Chandigarh, from sector 1 to 52, where the team doing the survey thought the vendors were operating 

within 100m from the above mentioned institutes. 

 

                                                           Fig:2 – Sample Geotagged Photos 

b. Creation of Digital Maps 

Once the city-wide survey for the illegal POS was complete, the points were plotted, in ArcGIS 10.2, 
using the “Geotagged Photos to Points” options. The base map used for this was the “World Imagery” map, 
provided by ArcGIS 10.2 online. The map of Chandigarh was then digitized, including all the major sectors, 
educational, religious and medical institutes, along with roads (all as separate layers). This was to ensure that 
queries and analysis of the data would be possible even offline. 

 
                Fig:3 – Geotagged Photos to Points 
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                                   Fig:4 – Points Of Sale, with "World Imagery" Base Map & fully digitized sectors 

 

c. Analysis 

A number of analysis methods were used to analyse the data: 
i. Buffer Analysis 

Buffers are visual tools that show whether the various points lie within the specific distance, or not. 
These can be made only when an input feature class has been defined and digitized on the map. Buffer 
analysis was carried out by creating a buffer of 100m each from educational, religious and medical 
institutes, each, thus forming three different layers of buffers.  

 
 

Fig:5 – Fully Digitized Map with Buffers. Points lying in the buffers can be visualized 
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ii. Colour Maps 

These maps are ideal for showing all sorts of data including both numerical and descriptive text. They 
are brought on by the symbology tab in the properties of any given layer and further by “Quantities” 
in “Graduated Colours”. In the study, sector-wise colour maps, of the points lying in the buffer zones 
were made. 

 

                                             Fig:6 – Sector wise Colour map of the points violating the law 

 
iii. Chart Maps 

If the map is divided into various areas, then we can have chart maps showing the different 
types of violations within different areas. In our study we made chart maps of sector wise breakup of 
violations. These are also made using the layer properties “Symbology” tab. Further by selecting the 
“Charts”, we can select the various types of charts. We used “Pie charts”. 
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Fig:7 – Sector Wise Pie Chart Map of the Institutes Violated 

 

iv. Analysis of Attribute Table 

The analysis can also be done using the attribute table of any layer. For our study we did two types of 
analysis on the point layer – one showing the frequency of various points, and another showing the 
number of points per sector. Graph Wizard, inbuilt with ArcGIS was used for this. 
 

 
Fig:8 – Frequency of number of points violating COTPA, Vis a Vis sectors 
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Fig:9 – Number of Violating Points per Sector 

v. Queries 

The real power of GIS lies in the queries that can be performed on the data. Through queries we can 
find precise information quickly. We used “Selection by attribute” query to intersect various data. For 
example, we used queries to find the intersection between the number of tobacco vendors, and a buffer 
of 100m around the various educational, religious and medical institutes. The same was done for finding 
the liquor vendors, dynamic vendors and static vendors. Also, the as the query only selects the outcome, 
and this selection cannot be displayed otherwise, the selection of points thus obtained can be converted 
into a separate layer, by “Export Data” to form a new layer. 
 

 
 

 
Fig:10 – Selection by Attribute of Tobacco Vendors, and subsequent exported new layer 
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OBSERVATIONS  

Some of the observations made: 

 
1. Out of the total 121 points taken at an approximate distance, nearly half, i.e., 62 (~51%) lie within 100 

m of the given institutes. 
2. If the size of buffer is increased to 150 m, the number of relevant points become 104(~86%). This is a 

huge jump, and suggest that even though these 35% of the vendors are not actually breaking the law, 
they are harming the society by fiddling the technicalities of the law, and being easily accessible. 

3. The highest rate breaking the law seems to be near Educational Institutes, as can be seen by sector wise 
breakup of violations can be seen by Pie-Chart of Institutes where COPTA violated. 

4. With the help of Frequency distribution of Edu_points , nearly half of the sectors show various degree 
of violation of the law, with upto 3 violations in a sector. This is a worrying trend, because the violators 
are providing a means for the students to easily access banned products, away from the guidance of 
their parents/guardians. 

5. The most number of violations, with respect to educational institutions seem to have occurred, 
unsurprisingly, in the sectors with multiple educational institutions, for example, Sector 11.  

6. Most of the violators of law are Dynamic, Tobacco sellers which can only be controlled by proper policing 
of the area, and the number of Liquor Vendors is comparatively lesser. 

7. Even though the major offenders of the law are Dynamic Vendors, they have a pre-determined area of 
operation. During the course of survey, the team criss-crossed the sectors various times, and at various 
intervals, and found the dynamic vendors to be placed at the exact same spot. This points to an 
organized distribution of tobacco, which needs to be taken seriously. 

 

FUTURE SCOPE 

This study shall be helpful to Police and other Law Enforcement organization, for understanding the extent of 
the problem, and to take definite preventive steps, to ensure that Chandigarh rears generations of youths 
disaffected by the harmful influents, such as cigarettes, tobacco and liquor. 
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