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Abstract: 

DEFINING ISSUE: The Government of Puducherry wanted to monitor the Public Distribution 
System using ICT Support. In this regard, NIC has developed necessary functional modules for 
monitoring the day-to-day lifting of food stock from warehouses and distribution to public through 
Fair Price Shop outlets. It is proposed to give a GIS based solution which will serve as a model for 
future. 

The Important features are: 

1) Identifying the available infrastructure facilities for warehouses and FP Shops Outlets. 

2) To monitor the movements of vehicles for the distribution of PDS commodities from ware houses 
to FP Shop outlets. 

3) A delivery model of Food stock for Emergency Operations.. 

4). Analysis on PDS resources and demands to propose the most optimized routes for accessing the 
resources 

5) Bifurcation of Fair Price Shops based on Socio Economic Indicators. 

  

GIS SOLUTION: Using Arc View the necessary polygon layers, line layers and point layers on 
Villages, Roads, Warehouses, FP Shops, Permit Billing centres, Service Window Counters are 
created. Using Arc View tools, these layers are linked with the PDS and Socio Economic  data in 
RDBBMS for effective display over web.   
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APPLICATION OR METHODOLOGY: Suitable WFS and WMS technologies may be used to 
extract the map dynamically with the PDS data, stock positions in Warehouses, Fair Price Shop 
outlets,  routing of vehicles for delivery of food stocks can be in a GIS based system for the entire 
UT. 

With this application, the Government can identify and monitor 

- Ware house, FP Shops and Service Window facilities. 

-  Need and Supply of PDS commodities. 

- Improvement of delivery of services to FP Shop Outlets. 

SOFTWARE: The application uses SQL scripts written for RDBMS using the shape files created with 
Arc View. The purpose of this paper is to propose a model on how a Dynamic Representation of  
GIS model can efficiently help in  Monitoring the Public Distribution System in Puducherry UT. 
 
 

Introduction: 
 
Public Distribution System: 
 
The PDS in India is one of the largest distribution network of its type in the world. Today, the 
country is facing a paradoxical situation. While the FCI godowns are overflowing with grain, there 
are regions in the country affected by drought and floods yearning for larger supplies of foodgrains. 
The Public Distribution System (PDS) tries to supply foodgrains to the poor at subsidised prices.. 
The PDS is operated under the joint responsibility of the central and state governments, with the 
former responsible for procurement, storage, transportation (upto the district headquarters) and 
bulk allocation of foodgrains. The state governments are responsible for distributing these 
foodgrains to consumers through a network of Fair Price Shops. This responsibility includes 
identification of families below poverty line (BPL), issue of BPL cards, and supervision and 
monitoring of the functioning of the Fair Price Shops. States are also responsible for movement of 
foodgrains from the district headquarters to the PDS shop, which requires storage at the sub-district 
level.  The PDS chain includes the FCI storage Godowns, lifting agencies like PAPSCO, FPS 
Distribution outlets and the consumers. 
 
Department of Civil Supplies and Consumer Affairs: 
The Department of Civil Supplies has its head office in Puducherry and its regional offices in the 
three outlying regions at Karikal, Mahe and Yanam and is functioning under the administrative 
control of the Secretary to Government(CS&CA). The Department of Civil Supplies has been 
renamed as “The Department of Civil Supplies & Consumer Affairs” with effect from 25.08.1999.  
 
The Director of Civil Supplies and Consumer Affairs is the Head of the Department and is also the 
Ex-Officio Joint Secretary to Government. The Deputy Director (CS&CA) is the Head of office and 
also the Ex-officio Deputy Secretary to Government. In Karaikal, the branch office is headed by a 
Deputy Director who is the Head of Office at Karaikal Collector of Karaikal continues to oversee the 
function. The Regional Administrators of Mahe and Yanam are the Head of Office for the Civil 
Supplies units in the respective region. The expenditure of these units is met out from the Civil 
Supplies budget. The Regional Administrators of these regions have been empowered to exercise 
the powers of the Director by various orders. 
 
 
The vision & object and functions of this department are as follows: 

- Implementation of Public Distribution System 
- Issue of New Ration Cards/ issue of Duplicate Ration Cards 
- Issue of Surrender certificate 
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- Deletion / inclusion of members in the existing ration card 
- Allocation & Issue of permits to Fair Price Shops. 
- Issue of license to Kerosene Shops 
- Issue of license to the Fair Price Shops. 
- Issue of license for acquisition, storage and use of specified solvents 
- Monitoring the availability of essential commodities to the public 
- Monitoring of essential commodities prices prevailing in the local 
market in order to stabilize the market price of essential commodities. 
- Prevention of illegal movement of PDS commodities and seizure of illegally transported 

PDS commodities. 
- Redressal of consumer grievances. 

 
If we look at the objectives of the department, the demand-supply chain need a strong work flow 
mechanism that supports efficient monitoring and distribution.  
 
 
When there are some resources and many demands, there should be a function to propose the most 
optimized routes for accessing the resources. This is the problem of PDS network for the food grains 
allocation, lifting and distribution. It is the subject where there is large demand for Infrastructure 
development like ware houses, lifting yards, FP Shops outlets and other agencies.  
 
The basis of the models can be explained when we consider that, there must be transportation or 
movement through the PDS network which connect different resources and demands throughout an 
area. For example, when there are limited warehouses to collect and store agricultural products in a 
farming area we need to use "allocation models" to find the best solution. Different model functions 
are applied depending on type and aim of the allocation issue. 
 

1. Identifying the available infrastructure facilities for warehouses and FP 
Shops Outlets 

 
The following maps are collected from revenue department for digitization: 

1. Administrative Maps with administrative boundaries, location points, rail/roads and other 
base features. 1:10000 maps, 1:25000 maps. 

2. Digitization of Village maps  
3. District and village boundaries were drawn from the Administrative maps. These were 

brought into Arc view for digitization, geo-referencing, etc. Each village in this map was 
assigned unique ids (user-defined) in a regular sequence. For this purpose, we follow Census 
Code. The amenities like FP Shops, Kerosene Shop agencies, PAPSCO lifting yards, and Ware 
houses are digitized as Point layers. All the layers are generated as shape files for web 
enabling through suitable web services. 

 
The map will show the dynamic representation of all the infrastructure facilities and its locations 
distributed across the UT over the commune, administrative, and constituency maps. 
 
2. Vehicle tracking system for movement of PDS vehicles from lifting 
agencies to FP Shops: 
 
In the current PDS system, the department has a specific work flow that starts with the allocation of 
PDS commodities in specific quantity for the UT. The department generates permit for all Fair Price 
shops  based on the number of cards/units per card for the eligible quantity. The FP Shop 
representatives collect the permits and submit to PAPSCO for lifting the commodities. After the 
commodities delivered to FP Shops, they are distributed to the public. The current system has 
following problems: 
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1. Timely Distribution of  PDS Items 
2. No linking system to check the inventory of the Ware house, lifting yards. 
3. Pilferage of commodities due to bogus cards. 
4. There is no system to ensure the lifted quantity is delivered to FP Shops. 
 
Now, with the proposed system, an application can be developed and loaded in a GPS enabled 
mobile phone with camera to be used at warehouse. When a truck with rice and other 
commodities reaches the warehouse for delivery, the truck is photographed using the application 
and sent to the server. The truck and receiver's photograph along with latitude and longitude 
reaches the server. Server side program compares the latitude and longitude of truck with 
latitude and longitude of the warehouse to ensure that the truck is the warehouse per misses by 
the said date and time. This innovation is helping to check diversion. 

     A Vehicle Tracking system for movement of PDS may be used to monitor the Scheduling, 
Routing and Dispatching of commodities from the Ware house to lifting yards and to deliver in FP 
Shops in time. The department requires a mechanism to keep track of trucks and the officers need 
to know when, where, and how quickly tasks are completed to keep operations running smoothly 
and at lesser time and cost. GIS technology helps us to manage these business processes with real-
time tracking, scheduling, and optimum routing tools. We can also build location-based applications 
for distribution outlets, consumption of the commodities, and inventory control.  

The software from ESRI software helps  

o Audit and measure mobile workforce productivity.  

o Meet delivery time windows.  

o Route movement of vehicles correctly.  

o Integrate location into short messaging alert notifications and e-mail.  

o The routing technology from ESRI (Arc Logistics, Arc Network Specialist) may be explored to 

customize the routing solutions for vehicle tracking system based on the realistic network 

conditions for precise routing, scheduling and optimization.  

3.  A delivery model of Food stock for Emergency Operations 

Puducherry UT is experiencing the extreme weather conditions during cyclones, droughts and 
depression in the east coast. In 2005, it had experienced Tsunami where loss of lives, properties, 
and other infrastructural assets occurred. So far, the department could not make the actual 
assessment of the damage and the delivery mechanism is always finding it difficult to reach the 
people in time. Therefore, the Government requires proper planning for timely distribution of food 
stock to the affected areas for quick retrieval. It is essential to know where our vulnerabilities are 
before any emergency strikes.  A geographic information system (GIS) to the department will give 
tools to proactively identify risks and take action. Powerful mapping and analysis capabilities help to 
plan ahead and be prepared. 
 
 
GIS technology provides the capability to map all the FP Shops, Government establishments, Roads, 
and also analyze hazards of all types and visualize their potential impacts. When natural or man-
made hazards are integrated with critical infrastructure, population densities, and other community 
values, vulnerabilities can be better understood. 
 
Other man made disasters like terrorist attacks;  budgetary constraints; and a greater mandate 
advocates for collaboration among local bodies, state government and central government agencies.  
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The Department of Revenue and Disaster management is coordinating the emergency 
operations during any disasters. As the land records are one of the wings, the cadastral maps may 
be digitized easily with the integration of PDS infrastructural facilities and emergency operations.  
 
Mobilizing the Emergency Operations and Staff 
 
GIS can serve as a strong back end to support the Emergency management for mobilizes services 
and resources to support first responders. The departments use GIS to support the response 
officials at all levels by  
• Acquiring and tracking resources from multiple locations 
• Identifying the stock position and quantity of food grain requirements 
• Providing public warnings, notifications, and general information 
• Evacuating affected populations and providing shelter support 
• Delivery of food stock to the citizen through shelters and government establishments 
• Maintaining incident status and damage assessment 
• Preparing maps and status reports for community leaders and decision makers 
 
Mobile GIS also gives the added advantage we need. Field staffs can easily capture data from the 
affected areas and have it instantly sent back for incorporation in the common operating picture. 
The decision making officials get a more accurate, dynamic understanding of conditions on the 
ground. New data can be sent to rescue teams so they have the best information possible for 
staying safe and protecting lives. Mobile GIS gives you the capability you need for getting the right 
information, wherever it may be. 
 
Karaikal one of the enclaves of Puducherry UT . It is 160 Kms South of Puducherry on the east 
coast. It had experienced heavy casualties and damages during Tsunami disaster. GIS technologies 
help better planning with information about affected places, population, shelter locations, field staffs 
deployed etc., During such situations, the emergency planning helps the department for effective 
PDS planning.  
 
The Emergency operations are aimed at both short-term and long-term recovery. GIS helps like a 
central information repository for damage assessment.  
It allows the department to 
• Collect assessment data from field staffs 
• Determine recovery resources from both public and private sectors. 
• Select the best PDS distribution locations for public assistance. 
• Build continuity plans for reestablishing government operations. 
• Determine alternate transportation routes. 
• Monitor reconstruction efforts. 

4) Analysis on PDS resources and demands to propose the most optimized 
routes for accessing the resources 

The PDS resources include the production of PDS items, storage areas, lifting ware houses, FP 
Shops and other distributing establishments. The demands for the PDS items are growing in spite of 
distribution of the commodities through open markets because of soaring prices and other socio-
economic conditions. The Government requires a strong mechanism to monitor the production of 
food grains, information of stock availability from various warehouses, eligibility calculation of 
quantity for card holders, distribution of commodities through FP Shops. The Government of 
Puducherry already proposed to install GPS based hand held devices to all FP Shops. With the smart 
card is in place of ration cards, the consumer have to authenticate with the biometric impression 
over the hand held devices for the issue of commodities. The transaction is directly recorded in the 
server. With this proposed arrangement, the department is planning to avoid pilferage of 
commodities, precisely monitor the issue of commodities, and the stock position in all FP Shops. 
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But, in addition to that, the department requires analysis on the PDS resources, planning to 
optimize the routes for accessing the resources. GIS technologies help Government actions to check 
the Price expectations. When government stocks are large, it is natural to expect future sales from 
these stocks (open market sales are one of the ways by which the government brings down stocks 
from unwanted levels) which reduce private storage. A centralized PDS may help the Government to 
view the overall PDS resources and mobilize the routes to efficiently access the resources. Presently 
the foodgrains stock position is available on-line on the IISFM website (www.iisfm.nic.in). GIS will 
quickly identify the potential suppliers of food grains, ware house locations, future requirements, 
and movement of resources. Without such technologies, the PDS may face uphill tasks during a 
famine and also in checking the prices.  

 
 
 

5) Bifurcation of Fair Price Shops based on Socio Economic Indicators:   
 
The DCS&CA department will decide on the bifurcation of Fair Price shops to ensure hassle free 
distribution of commodities to the card holders. For this purpose, currently the number of cards for 
a particular FP Shop is the only criteria used for the bifurcation. But, GIS technologies will help the 
department to suitably analyze the need of a location, number of people to be covered, the socio-
economic conditions, the infrastructural facilities available and the movement of PDS items to the 
locations for deciding to run a FP Shop.  
 
GIS Analysis can be applied to the specific area with the available data on census, amenities and 
distance between other shops and lifting yards. 

The five steps in the analysis process are:  

1. Frame the question 
2. Explore and prepare data 
3. Choose analysis methods and tools  
4. Perform the analysis 
5. Examine and refine results 

  
 

Requirements Methods and Tools  

How many cards the existing 
FP Shops are served?  

Examine the distribution of cards and shops on the map. 

What is the population 
distribution within the study 
area? 

Symbolize on population density using graduated colors. 

Do areas with the highest 
population density have the 
greatest number of facilities? 

First, we can do a visual analysis of the map to get a general idea, 
and then we can have a spatial join operation between the FP shops 
and census. The output of the spatial join will be one record for each 
FP shops and the census attributes. 

Within the study area, are 
there areas with targeted 
population but need a FP 
Shop? 

Summarize the census in the table output from the spatial join. The 
summary table will include number of FP Shops in each ward/village, 
distance of other shops, approach roads to FP Shops, number of BPL 
Cards, and the socio economic conditions of the people. 
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                                    Courtesy: Economics and Statistics Department, Govt. of Puducherry 
 
 
By 2010, we have 369 FP Shops in Puducherry whereas 330 FP Shops in 2009.  A group of shops 
were bifurcated for serving people. 
 
 
Conclusion: 
 
With the aim to have a strong PDS for control of prices, tackle poverty and consumption of produce 
through FP Shops, the department requires a strong mechanism to tackle all the challenges in 
various processes. PDS is an important constituent of the strategy for poverty eradication and is 
intended to serve as a safety net for the poor. Therefore the Government need central planning in 
the procurement, storage, transportation and bulk allocation of food grains, etc. As the operational 
methods of PDS differ from state to state, innovative technologies required to avoid subsidy 
leakages, identifying the beneficiaries, and curb smuggling of PDS items. GIS technologies help to 
give a comprehensive MIS for the department to plan the PDS monitoring, emergency operations, 
and resource movements.  
 
Also, it help the department to explore solutions for roaming ration cards, choice of FP shops, and 
linking of PDS with other beneficiary schemes. GIS for the future of PDS help the Government to 
achieve successful management of the biggest network for the pro-poor schemes in the country. 
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