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ABSTRACT 
From the existing hundreds of lottery centres in Pune city, about nine lottery centres were chosen 
to estimate the amount of waste paper generated per week during the festive and non-festive 
seasons. The data collected through questionnaire show that a major portion of the lottery tickets 
are disposed in the dustbins of the Pune Municipal Corporation or are disposed by some other 
means. The lottery tickets used by the customers are also seen strewn around in the vicinity of 
the lottery centres and thus create a nuisance in the surrounding areas. However, taking the total 
amount of waste paper generated, it was found that instead of just disposing this matter, it can 
very well  recycled.  Taking the economics into consideration like the bank loan, infrastructure 
development, payments to the labours etc., a net profit of Rs.5,575/- can be generated per month. 
Taking into consideration the paper waste generated by Automatic Teller Machines (ATMs) in 
the city, the raw material available is nearly doubled and hence the increased profits earned are 
enough to sustain a small scale industry for providing printing papers to the same lottery and 
ATM centres with a cost benefit. 

Key Words : Lottery paper waste, Recycle, Economics, Small scale industry, ATMs, 
MSWM 

 
INTRODUCTION 

India, the world’s second highest populated 
country with population exceeding a billion and 
one of the fastest urbanizing countries, is a land 
of physical, climatic, geographic, ecological, 
social, cultural and linguistic diversity. The 
annual rate of growth of urban population in 
India is 3.09%. The proportion of population 
living in urban areas has increased from 17.35% 
in 1951 to 26.15% in 1991.1  
Management of Municipal Solid Wastes (MSW) 
continues to remain one of the most neglected 
areas of urban development in India. The 23 
metro cities in India generate about 30,000 tons 
of such wastes per day; while about 50,000 tones 
are generated daily from the Class I cities. 
Magnitude and density of urban population in 
India is increasing rapidly and consequently the 
Civic bodies are facing considerable difficulties 
in providing adequate services such as supply of  

water, electricity, roads, education and public 
sanitation, including Municipal Solid Wastes 
Management (MSWM). Municipal agencies 
spend about 5-25% of their budget on MSWM. 
In spite of such heavy expenditure, the present 
level of service in many urban areas is so low 
that there is a threat to the public health in 
particular and the environmental quality in 
general.2 
Database on solid waste generation/collection is 
seldom maintained. It is estimated that solid 
waste generated in small, medium and large 
cities and towns in India is about 0.1 kg, 0.3 – 0.4 
kg and 0.5 kg per capita per day respectively. 
Studies carried out by National Environmental 
Engineering Research Institute (NEERI) 
indicated that the per capita generation rate 
increases with the size of the city and varies 
between 0.3 to 0.6 kg/capita/day. In the 
metropolitan areas, values up to 0.6 kg/capita/day 
have been recorded. The estimated annual 
increase   in  per  capita  waste  quantity  is  about  *Author for correspondence 
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1.33% per year. As the given research is 
regarding the Solid Wastes in Pune city it is 
interesting to know the quantities of municipal 
solid waste generation in Pune as per a survey 
conducted a few years back.3-7 These figures 

were arrived at on the basis of quantity 
transported per trip by garbage dumpers and the 
number of trips made per day. Clearly this is an 
indication of the solid waste collection rate rather 
than actual generation rate (Table 1). 

Table 1 : Population and quantity of municipal waste produced by Pune city1 

Name of the 
city 

Municipal 
population 

Municipal solid 
waste(tones/day) 

Per capita generate 
(kg/day) 

Pune 22,14,196 700 0.312 

AIMS AND OBJECTIVES 
The given research work deals with the solid 
waste of ‘paper’ derived from only one 
particular activity in the city. The name 
paper derives from the name of the papyrus 
plant, which was the original material used 
in olden day for the purpose of writing. 
Paper, today, is made of pulped cellulose 
fibers (usually cotton, flax, or wood). 
The work related to the study of waste 
management and pollution hazards caused by 
paper at lottery centres located in and around 
Pune. The objectives of the study were as 
follows: 
Estimation of quantity of paper waste 
generated at lottery centres in and around 
Pune. 
To study the paper waste management of 
lottery centres in and around Pune. 
To create awareness among the owners of 
the lottery centres about the importance of 
paper recycling and to suggest mitigative 
measures, to control waste paper production 
at lottery centres. 
To estimate the quantity of paper that would be 
generated from the recycling of waste paper. 

METHODOLOGY 
To study the cost economics of the recycled 
paper produced at lottery centres. The 
methodology adopted in the given research 
was to select sites in different areas of Pune 
city, data collection and analysis and to 
derive conclusions and suggestions from 
them. For this purpose some questionnaires 
were also developed and surveys with the 
lottery centre owners and customers were 
conducted. 

Data collection 
Nine study sites were chosen in and around Pune 
city for the study. These sites are Dhankawdi, 
Tilakroad, Mandai, Hadapsar, Khadki, Dapodi,  
Pune Station, Kothrud, and Yerawada. Pune city 
formerly called Poona (180 to 19.20 latitude) and 
(73.20 to 75.10 longitude) is situated on the 
western margin of Deccan plateau and lies on the 
leeward side of the Western Ghats. It is situated 
on the bank of the confluence of Mula and 
Mutha rivers at the altitude of over 1800ft above 
mean sea level. At present Pune is 7th ranking 
industrial metro in India. The urban population 
including the Pune cantonment area is around 22 
lakhs and adding the twin metro of Pimpri-
Chinchwad and Bhosari, that are peripheral 
suburbs of Pune, it is around 32-34 lakhs. In 
recent years, people from different states and 
non-residential Indians too have chosen Pune as 
a city of permanent settlement. As Pune city area 
is large and is supporting a huge population, the 
sites were selected to cover all central and 
peripheral portions of Pune city. The selected 
sites cover almost all business and commercial 
parts of Pune city in which the lottery paper 
waste is found to be wasted. These sites cover all 
parts in which there is population belonging to 
lower and middle class income groups.  
Visiting sites 
The main functions of this part were to : 
Locate the study sites in and around Pune city, 
Maharashtra, India.  
Check the interest of lottery owners for the 
mitigation of paper waste around their shops. 
To check the disposal systems of paper waste 
adopted by lottery owners. 
To check whether there is any organization or a 
body to purchase the lottery ticket waste. 
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To check the timing of opening and closing for 
lottery shops. 
To enquire about the types of lotteries offered. 
Different questionnaires were framed keeping in 
mind the knowledge status of people concerned 
with lottery business. These questionnaires were 
kept free from any bias for obtaining the required 
data without any difficulty.  
The main part of this research methodology is 
data collection. Required data was collected 
using already framed questionnaire. The 
collected data is both primary (by direct 
interaction with people concerned with this 
business) and secondary (from various institutes 
and other sources like internet). The main points 
focused in data collection were quantity of paper 
waste and the ways of disposal. 
    RESULTS AND DUSCUSSION 
Data analysis 
This part consists of compilation of data in 
diagrams and graphs. The purpose of data 
analysis is to dig out the information use full for 
decision making. Methods used in this method  

are   mathematical   and   simple  observations  of  
mathematical background.  All the lottery centres 
have a working staff of more than two members. 
They offer daily, weekly and hourly lotteries. 
Average paper waste produced by these lottery 
centres for each area is nearly 70 kg/week. They 
have two types of lottery tickets. One is 
computer printed and other is already printed, 
made of low quality paper. Waste is collected in 
dust bins and plastic bags and is thrown to PMC 
community dust bins and some paper waste is 
given to nomadian people who use it for burning. 
The owners are aware about recycling and reuse 
of papers but have a problem due to less labour 
staff and low cost of paper waste working hours 
are from 2pm to 9pm. Peak time for paper waste 
production is from 6pm to 9pm and at weekends 
and also during festivals. The given compiled 
graphs give an idea of the quantity of lottery-
wastes generated in different lottery centres 
during festive and non-festive seasons 
(Fig.1).The    Table 2 and Fig. 2 to Fig 10 show 
the total lottery-waste generated for different 
areas in different seasons. 

 
Fig. 1 : Total lottery-waste generated for different areas in different seasons 

Table 2 : Total lottery-waste generated for different areas in different seasons 

Lottery centres location Non festival timings 
(gms/week) Festival timings (gms/week) 

Dhapodi 67750 71700 
Yerwada 29600 32200 
Khadki 51000 54500 
Hadapsar 92000 99000 
Tilak road 51000 53000 
Dhankawdi 17700 18700 
Kothrud 16300 19200 
Pune station 21500 25500 
Mandai 28000 28700 

Total 374850 =374.85 kgs/week 402500=402.5 kgs/week 
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Fig. 2 : Lottery waste generated at Dapodi locality during festive and non-festive seasons 

 

Fig. 3 : Lottery waste generated at Yerawada locality during festive and non-festive seasons 

 

Fig. 4 : Lottery waste generated at Khadki locality during festive and non-festive seasons 
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Fig. 5 : Lottery waste generated at Hadapsar locality during festive and non-festive seasons 

 

Fig. 6 : Lottery waste generated at Tilak Road locality during festive and non-festive seasons 

 

Fig. 7 : Lottery waste generated at Dhankawadi locality during festive and non-festive seasons 
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Fig. 8 : Lottery waste generated at Kothrud locality during festive and non-festive seasons 

 

Fig. 9 : Lottery waste generated at Pune station locality during festive and non-festive seasons 

 

       Fig. 10 : Lottery waste generated at Mandai locality during festive and non-festive seasons 
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Disposal of waste generated 
After this enormous amount of waste is 
generated its disposal is in the following 
manner : 
Paper disposal by community dust bins is by 
throwing all the paper waste into the dust bins 
kept by municipal corporation for general 
waste. All the disposed waste from dust bins 
goes to land fill site for final disposal. So 
almost 90% of all the paper waste goes to land 
fill site with using this useful material in other 
purposes 
Paper disposed by other means is by disposing 
it into river, some with drawn tickets are 
handed over to head offices for the 
commission of lottery centre and other mean of 
disposing the paper waste is by handing over 
to nomad an people who warm water by this 
and some paper is sold to cracker 
manufacturers and a little quantity is sold to 
rag pickers. 
It is evident that 90% of the lottery waste is 
thrown to the street bins. It means that this 
much fraction is handed to PMC. Usually a 
great fraction of the paper is not segregated 
before dumping it to landfills, because of the 
small size of the paper tickets. A huge amount 
of paper waste becomes totally useless because : 
 There is no organization or body for the 

purchase of this ticket waste, as the 
newspapers and office papers are 
purchased by rag pickers and raddiwalas 
(people who buy newspaper and magazine 

wastes for recycling) and in turn sold to 
recycling mill. These small but virgin 
paper made tickets are not kept in 
consideration. 

 As the customers are usually unaware 
about the concepts of  pollution and 
recycling they do not dispose the tickets to 
the place (dust bins of lottery shop). 

 Other important cause of this paper 
wastage is that while printing the tickets 
by printers, sometimes the paper roll is 
folded and scraped which is ultimately 
destroyed and disposed. 

 As all these shops have a little working 
staff there is no attention payed to the 
proper collection and separation of these 
wastes. 

It was also observed that most of the lottery 
employees were aware that the paper of larger 
dimensions can be recycled but only a few 
people were having the idea about the 
recycling of the lottery paper waste. This is 
because there is no one to use or buy this waste 
because of its small dimensions and its less 
quantity. 
The data generated from questionnaires 
answered by lottery customers was also 
analysed and it was found that even the 
customers are unaware about proper disposal 
and recycling of this waste. Fig. 11 shows the 
average lottery customers dispose the used 
lottery tickets. 

 

Fig. 11 : Diffrent methods of disposal of the used lottery tickets 
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As from the compilation of the previous 
question only 10% of the paper produced from 
the lottery centres is not disposed to the shop’s 
dust bin. Now even from this small fraction, 
86% is again disposed to the street bins 
provided by PMC for municipal waste. It 
means that 90- 95% of the paper produce from 
these commercial units is disposed to the waste 
bins without using it for any other purpose. A 
fraction of the waste is disposed in the rivers 
and a fraction of the waste is also brunt, 
thereby causing air and water pollution. 
Beyond this a fraction of the waste is also 
allowed to litter on the roads and road sides, 
causing loss of beauty of the city concerned. 
Also it was found from other questions 
answered from the questionnaire that on an 
average only 20% lottery customers, owners or 
employees were aware of the harm caused to 
nature by paper wastes. Also only 15% knew 
that this paper waste could be recycled and 
reused. 
Cost economics of paper recycling 
As seen in the data analysis shown above an 
appreciable amount of paper waste is 
generated from Pune city. This waste is not 
treated separately and is treated as other 
domestic wastes.  
Recycled paper made from handmade process 
is usually eco-friendly, durable and sells          
at  more  than  normal  rates.  If the waste from  
lottery shops, tickets from ATM’s will be 
recycled by this process, good benefits can be 
achieved. Waste being a problem in India, this 
project will surely help to mitigate the problem 
of recyclable polymer wastes. This project will 
work for the recycling of wastes like lottery 
tickets, ATM slips, newspapers and other 
paper wastes also. Following are a few cost 
economics showing the advantages of such 
recycling. 
Expenditure 
(a) Infrastructure cost (one time cost) 
Cost of land 
The land required for the settlement of 
handmade paper recycling unit is about half 
acre. The site of the recycling should be in the 
centre of all commercial units for minimum 
transportation costs. This area will be 
sufficient    for    the    accommodation   of  the  

machinery used for the operation of recycling 
plant. As the Govt. of India has decided to give 
100% finance to projects related to solid waste 
management, the cost of land in the 
calculations is considered as zero as the land 
can be leased out or donated by the 
government. 
Digging of well 
A well is required for the water supply of the 
plant to carry out the necessary tasks. Usually 
plant needs 50,000 litres of water for 350 kgs 
of pulp per day. 
Work shed and other amenities 
Construction work of about 6000 sq. feet is 
required to build up various sections and 
divisions. Construction costs are about Rs. 
160/sq. feet 
Machinery 
Usually machinery of Rs. 7 to 8 lakhs is 
required for setting up a recycling plant. 
(b) Transportation costs 
Collection and transportation of the waste from 
the lottery centers and from other sites 
producing such waste such as from ATMs and 
multiplexes. The waste will be collected from 
the lottery centres and other units. The 
transportation costs will be up to Rs. 500/day 
for the transportation of 375 kgs of waste 
paper. 
Labour costs 
The unit needs almost 6 to 7 labourers. The 
work of the labourer is to operate the various 
units and to do the house keeping jobs of the 
plant. The labour costs will be Rs. 875 to 
950/day at the rate of Rs. 125/labourer per day. 
Cost of chemicals 
Handmade process usually does not use 
chemicals for the recycling of paper, but some 
chemicals used for strengthening and 
beautifying of the paper are used. The cost of 
the chemicals comes to be equal to about 2% 
of the total cost of the paper obtained from 
recycling process. 
Cost of waste 
As the waste is collected by the waste pickers  
at the rate of Rs. 3/kg, the same waste can be 
bought from the waste pickers at the rate of Rs. 
8/kg. Usually the rate of the waste paper keeps 
on fluctuating, but the rates described here are 
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taken as mean collected from the various waste 
pickers. 
Cost of 60 HP electricity connection 
Rs. 6000/month and is subject to the work load 
of the machinery and other equipment. 
(c) Revenue 
After the paper waste is recycled by hand 
made recycling process, the paper obtained is 
environment friendly. From the handmade 
recycling of the paper almost 95% of the 
cellulose material is retained back. It means 
337.5 kgs of pulp are retained back from the 
recycling of the waste produced prescribed 
sites. Similarly the unit will get the waste 
paper from other sites which have not been 

taken into the account and will work in a cyclic 
manner. 
(d) Source of income for initial investment 
To start the recycling of paper, one time 
investment of Rs. 9,00,000 is required. This 
amount is usually granted by the local, state 
and central governments for environment 
protection. Other way to get the same capital 
money is by applying to the bank for a loan. 
Banks furnish the loans according to the 
need of capital investment at the interest rate 
of 9% (subject to change according bank 
rules) and limit for the loan refunding is 
again according to the capital investment 
(Table 3 and Table 4). 

Table 3: Cost benefit model 
1 Waste collected in a week  = 375 kgs 
2 Waste collected in a month  = 375 x 4 = 1500 kg 
2 Total cost of waste for one month @ Rs 8/kg  = 1500 x 8  = 12,000 Rs 
4 Carriage charges of waste for one week  = 500 Rs 
5 Carriage charges of waste for one month  = 500 x 4 = 2,000 Rs 
6 Number of labourers required per day  = 7 
 

7 Charges for seven labourers per day  = 125 x 7 = 875 Rs 
8 Charges of labourers for one month  = 875 x 30 = 26,250 Rs 
9 Total input paper  =1500 kg 
10 Useful amount is 90-95% of total waste 

Wastage is 5-10% 
 = 75 kg 
 = 1500-75  =1425 kg 

11 Total revenue of 95% 0f 1500 kg of paper @ 
Rs 50/kg  = 1425 x 50 =71,250 Rs 

12 For chemical and virgin material @ 2% of 
total revenue 
 

 = 71250 x 2% = 1,425 Rs 

13 Electricity charges for one month  = 6000 Rs  
14 Machinery repair and housekeeping charges  = 3000 Rs 
15 Repaying of bank loan instalment  = 15000 Rs 
16 

Total benefit  = Output – Input 
 

= (71,250)-
2,000+2,000+26,250+1,425+ 
6,000+3,000+15,000) 
= (71,250)-(65,675) 

 

Net profit =5,575 Rs./month 
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Table 3 : The cost benefit model per month of handmade paper recycling 

S/
N Total revenue Total costs and amenities Net benefit 

 Particulars Rs Ps Particulars Rs Ps Rs Ps 

1. 

Total revenue 
of 95% 0f 1500 
kg of paper 
@50Rs/kg=142
5 x 50 

71,250 
 

00 Total cost of waste for 
one month @ Rs 
8/kg=1500 x 8 

12,000 
 

00  
 
 
 
 
 
 
 
 
 
 
5,575 

 
 
 
 
 
 
 
 
 
 
 
00 

2. 
   Carriage charges of 

waste for one 
month=500 x 4 

2,000 00 

3. 
   Charges of labors for 

one month =875 x 30 
26,250 00 

4. 

   For chemical and virgin 
material 2% of total 
revenue=71250 x 2%  

1,425 00 

5. 
   Electricity charges for 

one month=6000 Rs 
6000 00 

6. 
   Machinery repair and 

housekeeping 
charges=3000 Rs 

3000 00 

7. 
   Repaying of bank loan 

instalment=15000 Rs 
15,000 00 

 Total 71,250 00  65,675 00 5,575 00 

CONCLUSION 
The study of lottery waste in lottery centres in 
and around Pune was carried out with the 
purpose of generation, management, and 
recycling of the paper waste. During the process 
of field visits and data collection various 
superficial points were seen regarding the lottery 
business. Lottery shops are guided and 
supervised by head lotteries. The lottery shops 
only sell the tickets and get the commission. 
The paper waste is dry waste and upon storing it 
for a long time does not reduce its quality and 
quantity. It does not get perished like other wet 
wastes. As for as the conclusion of the study is 
concerned, the waste generated by lottery centres 
comes nearly 8 kg/week/       shop  which  is an 
appreciable quantity. All the lottery waste is in 
one or the other way disposed to waste landfills 
without being used for recycling.  An  
appreciable         amount         of    the       paper 

waste is littered on the roads and streets, which 
increase the amount of waste in the city. This 
waste is indirectly related with the nearby water 
pollution also because a good number of lottery 
workers dispose the waste in the river. 
For tackling this problem in and around Pune 
city, the study was carried on giving emphasis on 
the recycling and reuse of the paper wasted from 
the lottery centres. For this purpose the cost 
benefit model is devised in order to make the 
common people to start the recycling of the 
paper wastes. The recycling unit working 
according to the proposed plan will not only be 
meant for lottery wastes but also for the wastes 
coming from offices and other commercial units. 
According to this model handmade paper will be 
produced which costs a good capital than the 
computer printable paper. For this purpose the 
recycling is to be carried out. 



J. Environ. Res. Develop. 
Journal of Environmental Research And Development      Vol. 9 No. 02, October-December 2014 

445 
 

It has been found that for recycling of one tone of 
paper almost 30,000 litres of water and 3,000 to 
4,000 KWh of electricity are saved. Also it has 
been found that the recycling reduces the gaseous 
pollution which comes by decomposition of 
organic wastes and reduces the load on landfills. 
Whenever Pune Municipal Corporation or any 
other body comes forward to mitigate this 
particular waste problem, given below is the 
proposed lay out for the recycling unit. If the 
waste is collected and subjected to recycling, it 
will not only reduce the waste around the shops 
but also reduce the load on the landfills. So the 
various bodies including NGO’s and other 
authorities should be involved for setting of such 
units. 
Apart from lottery paper waste, a new avenue 
that generates enormous amounts of waste paper 
is the ATM (Automatic Teller Machine) centres 
of different banks in Pune city. A rough estimate 
amounts the number of ATM centres in Pune to a 
minimum of 500. It can also be estimated that a 
single ATM centre generates around at least 1 kg 
of paper waste per day. This brings the potential 
waste paper available for recycling to about 
3500kg. This paper waste along with the lottery 
paper waste can be enough to sustain a small 
scale industry for providing printing papers to the 
same lottery and ATM centres with a cost 
benefit. 
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