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EXECUTIVE SUMMARY

I.

Plastic waste management has become one of the
most crucial issues globally. In Nepal, the Himalayan
Climate Initiative (HCI), in collaboration with several
scrap-dealers, launched a self-sustaining project on
January 1, 2014 to collect polyethylene terephthalate
(PET) waste direct from waste workers. After sorting
and baling PET bottles, HCI used to export collected
waste to an Indian company, Ganesha Ecosphere Pvt
Ltd, for recycling until a ban on import of PET waste
into India from April 4, 2016 made the business model
no longer feasible. At present, there exists no proper
management system for PET waste in Nepal, and PET
waste is exported to India illegally.

II. In this backdrop, a development partnership was
signed between the Coca Cola Foundation, Bottlers
Nepal Limited, Ganesha Ecosphere, HCI, and Deutsche
Gesellschaft für Internationale Zusammenarbeit (GIZ)
GmbH to create a self-sustained social enterprise for
PET bottle recycling.
III. GIZ Nepal requisitioned the services of Sycom Projects
Consultants Pvt Ltd, New Delhi to assist it in linking all
stakeholders dealing with PET bottles and determine
the feasibility of a recycling plant in Nepal. The team
held a series of consultations with stakeholders in
eight major PET waste collection hubs in Nepal to
assess the situation, understand the entire flow of PET
waste from the user to the recycler, and evaluate the
feasibility of recycling in Nepal.

IV. The eight major PET waste collection hubs are:
Chitwan, Pokhara, Nepalgunj, Birgunj, Bhairahawa,
Biratnagar, Kathmandu and Dhunche.
V. The salient features of the study are:
a. Approximately 15,000 tonnes of PET waste is
generated in Nepal every year. Out of this, about
12,000 tonne per annum (TPA) are collected and
approximately 10,000 TPA of baled PET waste
are exported to India, although illegally, through
the border towns located in the Terai region, i.e.
Nepalgunj, Bhairahawa, Birgunj, and Biratnagar.
b. The major PET waste-generating hubs are
Kathmandu, Chitwan and Pokhara, all of which are
popular tourist destinations. There are about forty
balers in the country, out of which approximately
thirty-five are in the eight major collection hubs.
c. There exists a capacity of about 1,200 TPA between
two PET granule manufacturing plants. About 600—
800 tonnes of PET waste that is collected but stored
or is not baled due to broken or damaged pieces
is unbaleable in nature. These products remain
with the baler or get disposed of in municipality
landfills or dumping grounds.
d. There is an absence of a recycling industry in
Nepal. The major reasons for this are the absence
of a waste management and recycling policy of
the government and non-dependable power
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and labour situations. Another reason is the
lack of proper inventory of stakeholders with
municipalities or metropolitan development
authorities. This may be attributed to the limited
role of the municipalities or metropolitan
development authorities in waste collection.
e. Although there are two recyclers producing PET
granules from waste, located in Kathmandu and
Pokhara, the production and market for PET
granules has dropped in recent years due to a host
of factors, including downward trend in prices and
inconsistent demand. Approximately 900—1,000
TPA of PET waste is being recycled.
f.

There are no standards for food grade packaging
in Nepal. Such standards are currently being
developed by the Nepal Bureau of Standards &
Metrology (NBSM).

g. There is a lack of social responsibility on the part
of the government towards the workers involved
in the sector in terms of provision of personal
protection equipment (PPE), medical benefits and
incentives.
h. There is aunanimous opinion among the informal
sectors involved in PET bottle collection, segregation
and baling operations in Nepal, including waste
collectors, scrap-dealers and baling units that a
value-added PET recycling unit may be a good
viable option for the country and would be helpful
for all stakeholders in the medium to long term.
i.

The economics of PET waste is worked out as
follows:

S.N.

Actions to be
taken

Responsibility

Timeline

1.

Policy on
plastic waste
management

Government

12
months

2.

Standards for
plastics/PET
suitable for use
with foodstuffs

Department of Food
Technologyand
Quality Control/
NBSM

4—5
months

3.

Rules/
incentives

Municipality/private
waste management
organisations

5—6
months

4.

Compliance
with minimum
wages

Municipality/private
waste management
organisations

4—5
months

5.

People
protection
equipment

Municipality/private
waste management
organisations

3—6
months

6.

Medical
insurance/
health cards

Municipality/private
waste management
organisation

3—6
months

7.

Livelihood/
Municipality/private
gender equality organisations/NGOs

4—5
months

The above actions and their associated costs have been
built into both the business plan and the financial models.
The report suggests a social enterprise model to make the
proposed initiative sustainable, with the informal sector
engaged in the collection of PET waste as fulcrum.
VI. Based on the quantum of PET waste available in

Existing economics of PET Waste

the main towns in Nepal and the local demand for

S.N. Description

NPR
per kg

valueadded products from PET waste, export potential

a.

Cost of an empty PET bottle

20—25

techno-commercial viability of the productmix,

b.

Local transportation cost for baling units

5

regulatory framework, etc, the technology and the

c.

Baling cost

6—8

product mix for PET waste is suggested.

d.

Transportation and handling cost to India

13—15

e.

Landed cost of bales of PET waste to
Indian units (INR 33—36)

50—55

j.

Coloured PET waste is sold at a marginally lower
price (10—15%) than transparent PET waste.

k. The study offers major recommendations on
thefollowing:
n
n
n

XII

Business plan
Financial model
Creating a social enterprise for PET bottle
recycling, including a social responsibility plan.
The following table recapitulates the major
actions that will ensure proper compliance
with the social responsibility plan in the PET
recycling industry in Nepal.
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for these products, economies of scale of production,

VII. Financial models for various options have been
worked out for manufacturing different value added
products from PET waste in Nepal. These are described
below:

Option A
A 1,000 kg per PET flakes plant in Kathmandu and 500
kg per hour PET flakes plants in Biratnagar, Bhairahawa,
Birgunj and Nepalgunj. The flow of PET waste could follow
the following routes:
n

Nepalgunj plant: far west and mid-west regions

n

Biratnagar plant: east region

n

Birgunj: Birgunj, Chitwan and nearby areas

n

Kathmandu: Kathmandu, Pokhara, Dhunche and
nearby areas

n

Bhairahawa: Bhairahawa, Lumbini and nearby areas

The recommended plants with capacity for PET waste
recycling in Nepal are as follows:

through the financial model. The major highlights of
financial indicators for all suggested projects are as follows:

Decentralised PET Flake Manufacturing

Financial Snapsot of Recommended Solution

S.N Location

Product

Daily
Capacity
(Metric
Tonnes)

Annual
Capacity
(Metric
Tonnes)*

Kathmandu

PET flakes

8

2,400

Bhairahawa

-do-

4

1,200

Biratnagar

-do-

4

1,200

Nepalgunj

-do-

4

1,200

Birgunj

-do-

4

1,200

Total

7,200

* Based on 8 hr per day and 300 working days per annum

Option B
A 1,000 kg per PET flakes plant (running on two shifts)
in Bhairahawa and a 500 kg per PET flakes plant in
Biratnagar. The plant in Biratnagar will receive waste from
the east region and the plant in Bhairahawa will receive
waste from other areas of the country.

Option C
A 500 kg per PET granules plant in Bhairahawa
PET flakes plants have been suggested for processing PET
waste. About 70 percent of PET waste could be disposed of
in a scientific manner, while ensuring value addition.
PET flakes have a ready market in India and, unlike PET
waste, are allowed to be imported.
A financial model for PET granule-making plants, with PET
flakes as an intermediary product, has also been provided.
It is suggested that, in the first phase, as the product
has a ready export market in India, the focus should be
on manufacturing PET flakes. With the addition of an
extrusion plant, downstream production of PET granules
could be taken up, especially in view of the fact that the
guidelines on food packaging and their notification may
influence domestic consumption.
Detailed quotations on plant and machinery were received
from machine and equipment suppliers in China and
India. A detailed evaluation of the techno-commercial
offers was done to arrive at a project cost for decentralized
solutions to PETwaste management.

PET Flakes
Input

Unit

Total
investment
value (in NPR
lakhs)

4 TPD

8 TPD

4 TPD
16 (8*2)
TPD

(integrated
granule
plant)

NPR

157.91

234.58

288.45

190.06

Equity

%

50

50

50

50

Term loanrate
of interest

%

14

14

14

14

Annual
interest rate
of working
capital

%

15%

15

15

15

Term of credit
years

Years

7

7

7

7

Grace period
years

Years

1

1

1

1

Method
of credit
amortisation
method
annuity

Annual

Annuity

Annuity

Annuity

Annuity

Financial
institutions/
banks

%

50

50

50

50

Corporate tax

%

25.0

25.0

25.0

25.0

Repair and
maintenance
(% of
turnover)

%

3

3

4

3

Administrative
Expenses (%
of turnover)

2

2.5

2.5

2

Marketing
expenses (%
of turnover)

2

2

2

2

Store and
consumables
(% of
turnover)

3

3.5

3.5

3

Raw materials
(% of
turnover)

13

13

13

13

Output
A financial model has been prepared for PET flakes plants
of both 1,000kg per and 500 kg per capacity and, along
with a list of assumptions, is presented in the report.
Capacities of the different projects suggested areviable on a
standalone basis as well as multi-location plants, reflected

IRR on equity

%

14.26

42.15

64.24

102.71

Net cash flow

Rs

140.55

587.70

1224.12

1276.89

NPV

Rs

19.06

257.85

593.08

685.08

Ratio

1.52

2.83

4.25

6.25

Average DSCR

Possibilities of Establishing PET Bottle Recycling Loop in Nepal

XIII

Industries that exported more than 60 percent of
their total sales in last twelve months and which
have a minimum of 20 percent of value addition
can import raw materials providing bank
guarantee on account of the payable VAT.
n Goods exported or services provided abroad
and goods and services imported by accredited
diplomats are zero-rated.

Income tax and depreciation rates are taken into account
in conformity with the Nepalese laws and accounting
system. The land rates could vary, depending on the
location, but a standard land rate is considered. The
construction rates, interest rates for term loan and the
working capital borrowing are also considered in line with
the prevailing rates.

n

GN’s Policy on VAT

At present, the informal sector involved in the
collection of PET waste and balers do not pay VAT.
Only organized groups that undertake PET waste
baling, such as HCI, have to pay VAT, which makes
their operations commercially unviable.

The Government of Nepal’s policy on value added tax
(VAT) can be summarized as follows:
n VAT is collected at every stage of sale of goods and
services: manufacturing, distribution, wholesale and
retail.
n VAT is levied at a single rate of 13 percent and may be
zero in certain cases.
n Certain goods and services are exempted from
VAT. Goods such as primary food stuffs, primary
agricultural products and industrial machineries are
exempted from VAT.
n Firms whose annual turnover of goods and services is
less than Rs 2 million are exempted from VAT, but they
can register voluntarily.
n Exports of taxable goods are zero-rated.
n A firm registered with the Department of Inland
Revenue may claim credit on tax paid on inputs or
purchases.
n VAT paid on inputs can be adjusted with the VAT
collected on finished products.

XIV
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Under the proposed project, it is recommended that
all balers should be organized by a core agency, like
HCL, which will spearhead and coordinate activities.
PET flakes or PET granules manufacturers would
fall in the ambit of VAT, but at the same time VAT
paid on inputs would be adjustable against the VAT
paid on finished products. Moreover, the PET flakes
(or granules) exported to India and other countries
would fall under zero-rated goods and thus a full
credit of the VAT paid at the input stage would be
adjustable.
The pricing of the input materials, products, sales
turnover and other financial parameters are shown in
the financial model.

1

INTRODUCTION

1.1 Background
A development partnership was signed between the
Coca Cola Foundation, Bottlers Nepal Limited, Ganesha
Ecosphere Pvt Ltd (India), Himalayan Climate Initiative
(HCI) and Deutsche Gesellschaft für Internationale
Zusammenarbeit (GIZ) GmbH in 2014 with the objective of
creating a self-sustained (non-dividend distributing) social
enterprise for PET bottle recycling.
In the past, HCI and a few scrap-dealers used to purchase
PET bottle waste direct from waste workers at a fair price.
HCI used to sort and bale bottles and export them to
recycling companies, which added value to them through
recycling. However, on April 4, 2016, the Government of
India (GoI) banned import of PET waste into that country.
This almost ended the road for the project, as the project
was designed with the premise of exporting PET waste to
its recycling partner in India.
In view of this, a few private sector companies have
demonstrated their interest in setting up big recycling
plants within Nepal. However, owing to the lack of
a dependable supply chain, the private sector is not
confident to work under the informal structure of the

waste sector. The PET Association of Nepal claims that a
big recycling plant is feasible within the country as the
country consumes about 20,000 TPA of PET.
There are eight major collection hubs in Nepal for
collecting PET bottles and then exporting them although
through illegal means. These hubs are: Chitwan, Pokhara,
Nepalgunj, Birgunj, Biratnagar, Bhairawaha, Kathmandu,
and Dhunche.

1.2 PET Recycling and its Ambit
Plastic plays a significant role in the environmental, social
and economic dimensions of sustainable development
(Plastics Europe, 2009). It is light, durable, clean and versatile
and, therefore, increasingly used in packaging, automotive,
building, electronic and electrical products. A thermoplastic
homo-polyester, polyethylene terephthalate (PET) is a tough
material used mostly in the food packaging industry. As PET
is an excellent barrier material with high strength, thermo
stability and transparency, the use of PET is increasingly
becoming popular among manufacturers to package their
products in PET bottles. Consumers also prefer PET because
it is inexpensive, lightweight, resaleable and shatterresistant. (NAPCOR, 2011)
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1.2.1 Problems due to PET waste

n

Every year, approximately 200 billion PET bottles are
consumed globally. This huge amount of consumption
of PET products is creating waste which is beyond the
capacity of producers and manufacturers to manage.
Globally, only about 15 percent of this quantity is
recycled, while the remaining ends up in trash bins,
landfills or open dumpsites in cities across the globe
(Wikipedia, 2011). Indiscriminate disposal of PET products
is causing environmental degradation, increase in ground
and water pollution, damage to the health of humans and
other living beings, and interference with the ecosystem.

n
n
n
n

1.2.2 Benefits of PET recycling
Because of the recyclability of PET, as well as the relative
abundance of post-consumer waste in the form of bottles,
PET is rapidly gaining market as a carpet fibre. Some
benefits of PET recycling are as follows:
n Saving of landfill space and reduction of burden on
earth

Reduction in the amount of energy and natural
resources required to create virgin PET
Reduction in greenhouse gas emissions
Reduction in occurrence of health hazards
Increase in employment
Creation of huge economic opportunities

1.2.3 End products and uses of recycled
PET
Recycled PET is used to manufacture numerous products.
The five major generic end use categories for recycled PET
plastic are:
n Packaging applications, such as new bottles
n Sheet and film applications, including thermoforming
applications, such as laundry scoops
n Strapping
n Engineered resins applications, such as reinforced
components for automobiles, and
n Fibre applications, such as carpets, fabrics and fibrefill.
One of the highest value enduses of recycled PET is
manufacture of new PET bottles and containers.

Box 1.1: Products that can made by recycling PET
PET can be recycled into numerous products, including:
n
n
n
n
n
n
n
n
n
n
n
n
n
n

belts
blankets
boat hulls
business cards
caps
car parts (bumpers, distributor
caps and exterior panels)
carpets
egg cartons
furniture
insulation
landfill liners
overhead transparencies
paint brush bristles
pillows

n
n
n
n
n
n
n
n
n
n

polyester fabric for upholstery, T-shirts, sweaters,
backpacks, athletic wear and shoes
recycling bins
sails
scouring pads
strapping
stuffing for ski jackets, cushions,
mattresses, sleeping bags and quilts
tennis ball cans
tennis ball felt
twine
door mats

Box 1.2: Bureau of Indian Standards (BIS)
Bureau of Indian Standards (BIS) has laid down standards for PET and its constituents for their safe use in contact
with foodstuffs, pharmaceuticals and drinking water. The standards for PET include specifications on basic raw
materials, residual catalysts, crystallization accelerators, auxiliary items for working, as well as pigments and
colourants. The standards for PET constituents include requirements such as ingredients used in manufacturing
products, pigments and colourants, and overall mitigation. It also includes specifications about storage and control,
packing and marking as well as sampling.
The standards specified by the Nepal Bureau of Standards and Metrology (NBSM) do not have any specifications on
the packaging of food products.
The details of BIS standards are provided in Annexure, along with other relevant standards on food contact plastics
in Annexure 1.1.
2
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1.3 Price Trends for PET
The price trends for PET have a direct bearing on the prices
of PET waste. In Nepal, no distinct trends in the prices of
PET are available, and prices are normally guided by those
in India. However, the prices of PET waste are directly linked
to the prices of petroleum products, and the historical
trends in PET prices may not be indicative of the future
trends. The price trends in the international markets, Asia
and India have been compiled to provide an overview.

1. International price trends for PET
chips
The international price for PET chips fluctuates frequently.
Table 1 shows the price trends between February 1, 2016
and November 15, 2017.

2. Prospects for PET in Asia
PET market overcapacity continues into 2017 and is likely
to worsen with additional plants due to come on stream.
This might put pressure on the prices of PET.
Asia’s bottle grade PET supply capacity recently increased
by 0.3 MT/year following the startup of China Resources
Changzhou Petrochemical (CRC) plant in Zhuhai, China
in October 2016. There are several other new capacities
looking to start up in China. If all these capacities were to
start up according to plan, the Asia supply will add up to
around 17 MT/year by 2017, and the global supply will be
close to 31 MT/year.
On the other hand, Asia’s demand is expected to rise by an
average of around 6 percent to roughly 9 MT/year. Demand

growth rate will be higher in developing countries as
traditional beverage packaging material such as glass is in
the process of gradually being replaced by PET. The global
PET demand is estimated to stand at around 22 MT/year
in 2017. As the market remains in overcapacity and new
production comes from China, some local producers feel
that the average operating rate in the country is likely to
reduce to around 70 percent as compared to the level of
around 80 percent in previous years.
Meanwhile, Japan and Indonesia are investigating
Chinese material imports for anti-dumping duty (ADD).
Some market participants believe that this may result
in a change in trade flow if the ADD were to be imposed
as Chinese producers may lose their market share in
these countries and gain market shares in other markets.
The European Union (EU) had recently reviewed and
officially withdrew the ADD imposed on Chinese material.
However, some Chinese producers are not very excited
on this piece of news since an import duty of 6.5 percent
will still be imposed on Chinese material and Chinese
producers will still be at a disadvantage as compared to
Korean producers whose material is at zero import duty
when selling into the EU.
The prices of PET are likely to continue to track movements
in its upstream markets as margins are extremely thin
amid the prevailing overcapacity. There were sharp price
increases in feedstock monoethylene glycol (MEG) and
purified isophthalic acid (IPA) in the fourth quarter of 2016,
and PET price increases were insufficient to reflect the
increase in production cost amid the seasonal lull demand,
narrowing the margins of PET producers. Most market
participants will continue to monitor upstream crude
paraxylene (PX) and purified terephthalicacid (PTA) prices
for price trend indications for PET.

Table 1.1: International price trends for PET chips (between February 1, 2016 and November 15, 2017)
Month

1st-15th

16th-30th

Month

1st-15th

Jan - 2016

16th-30th
â

Feb - 2016

á

á

Mar - 2016

Apr - 2016

â

á

Jun - 2016

â

~

Aug - 2016

â

Oct - 2016

á

Dec - 2016

á

á

Jan - 2016

á

á

Feb - 2016

~

á

Mar - 2016

â

â

Apr - 2016

â

â

May - 2016

â

â

Jun - 2016

á

á

Jul - 2016

â

á

Aug - 2016

â

á

Sep - 2016

á

á

Oct - 2016

~

~

Nov - 2016

â

á

á

May - 2016

á

â

Jul - 2016

á

~

~

Sep - 2016

á

á

á

Nov - 2016

~

â
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Figure 1.1 Trend of PET bottle grade in Asia and China

In a related market, the recycled PET (R-PET) outlook for
China seems balanced for 2017 as it is usually a relatively
calm market. Chinese downstream recycled polyester
converters had switched to buying lower grade R-PET
material with high content of contaminants,which are
lower in prices. They would then process R-PET either
themselves or by outsourcing to local vendors for further
cleaning. Prices saw some increase in the fourth quarter
of 2016, buoyed by the better demand and price firming
in the virgin PET market. Downstream recycled polyester
converters say that they will continue to keep their
productions steady into 2017.

Moving forward, there is a general gradual direction of
producers moving to make higher quality R-PET.
A Thai R-PET producer is looking to expand their recycling
facility, which is expected to be ready in 2017. The producer
is inclined to recycle and produce higher quality R-PET with
higher purity, as it usually fetches better netback margins.
A Taiwanese R-PET producer has adjusted their plant
conditions to produce higher purity R-PET in 2016, citing
that margins were too thin to justify the production of
lower quality R-PET.

Figure 1.2 Recycled PET flakes (transparent and colored) trend in China

4
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3. Price trends of PET in India
This study focuses on the price trends of PET in South
India and Gujarat. In the tables below, “Open Price”
indicates the starting price or the closing price of the
previous day, whereasthe “Close Price” is the price at
which the trade ended on the day. The changes in prices
are indicated in the next column, “Change”. If there is an
increase in price, then it is indicated in green with a “+”
sign. If there is a decrease in the price compared to the
start price at the end of the trade, it is indicated in red with
a “—” sign. No change in prices is indicated in blue colour.
In the next column, the “Up/Down” indicates the increase
or decrease of price movements.
n The yard buying rates for baled PET bottles ( per kg)
in South India between August 15 and September 13
2017 are:

In table 1.2, the last column indicates the percentage
change in the daily rates of PET bottles baled in South
India.
n

The mill price range of PET bottles ( per kg) waste in
South India between August 15 and September 13,
2017 is:
Highest price:INR 22
Lowest price: INR 19
Average price: INR 20.04

In table 1.3, the last column indicates the percentage
change in the daily movements of PET bottles in South
India.

Highest price: INR 19
Lowest price: INR 16
Average price: INR 17.04
Table 1.2: Daily rates of PET bottles baled in South India
Date

Day

Open Price

Close Price

Change

Up/Down

Changes in (%)

08-15-2017

Tuesday

17.1

17.1

no change

No Change

no change

08-16-2017

Wednesday

17.1

17

-0.10

Decrease

-0.58%

08-17-2017

Thursday

17

17

no change

No Change

no change

08-18-2017

Friday

17

17

no change

No Change

no change

08-19-2017

Saturday

17

17

no change

No Change

no change

08-21-2017

Monday

17

17.1

+0.10

Increase

+0.59%

08-22-2017

Tuesday

17.1

17.1

no change

No Change

no change

08-23-2017

Wednesday

17.1

17.1

no change

No Change

no change

08-24-2017

Thursday

17.1

17

-0.10

Decrease

-0.58%

08-26-2017

Saturday

17

17

no change

No Change

no change

08-28-2017

Monday

17

17.1

+0.10

Increase

+0.59%

08-29-2017

Tuesday

17.1

17.1

no change

No Change

no change

08-30-2017

Wednesday

17.1

17.1

no change

No Change

no change

08-31-2017

Thursday

17.1

17

-0.10

Decrease

-0.58%

09-01-2017

Friday

17

17

no change

No Change

no change

09-02-2017

Saturday

17

17

no change

No Change

no change

09-04-2017

Monday

17

17

no change

No Change

no change

09-05-2017

Tuesday

17

17.1

+0.10

Increase

+0.59%

09-06-2017

Wednesday

17.1

17.1

no change

No Change

no change

09-07-2017

Thursday

17.1

16

-1.10

Decrease

-6.43%

09-08-2017

Friday

16

16

no change

No Change

no change

09-09-2017

Saturday

16

17.1

+1.10

Increase

+6.88%

09-11-2017

Monday

17.1

17

-0.10

Decrease

-0.58%

09-12-2017

Tuesday

17

17

no change

No Change

no change

09-13-2017

Wednesday

17

19

+2.00

Increase

+11.76%
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Table 1.3: Daily movements of PET bottles in South India
Date

Day

Open Price

Close Price

Change

Up/Down

Changes in (%)

08-15-2017

Tuesday

20.1

20.1

no change

No Change

no change

08-16-2017

Wednesday

20.1

20

-0.10

Decrease

-0.50%

08-17-2017

Thursday

20

20

no change

No Change

no change

08-18-2017

Friday

20

20

no change

No Change

no change

08-19-2017

Saturday

20

20

no change

No Change

no change

08-21-2017

Monday

20

20.1

+0.10

Increase

+0.50%

08-22-2017

Tuesday

20.1

20.1

no change

No Change

no change

08-23-2017

Wednesday

20.1

20.1

no change

No Change

no change

08-24-2017

Thursday

20.1

20

-0.10

Decrease

-0.50%

08-26-2017

Saturday

20

20

no change

No Change

no change

08-28-2017

Monday

20

20.1

+0.10

Increase

+0.50%

08-29-2017

Tuesday

20.1

20.1

no change

No Change

no change

08-30-2017

Wednesday

20.1

20.1

no change

No Change

no change

08-31-2017

Thursday

20.1

20

-0.10

Decrease

-0.50%

09-01-2017

Friday

20

20

no change

No Change

no change

09-02-2017

Saturday

20

20

no change

No Change

no change

09-04-2017

Monday

20

20

no change

No Change

no change

09-05-2017

Tuesday

20

20.1

+0.10

Increase

+0.50%

09-06-2017

Wednesday

20.1

20.1

no change

No Change

no change

09-07-2017

Thursday

20.1

19

-1.10

Decrease

-5.47%

09-08-2017

Friday

19

19

no change

No Change

no change

09-09-2017

Saturday

19

20.1

+1.10

Increase

+5.79%

09-11-2017

Monday

20.1

20

-0.10

Decrease

-0.50%

09-12-2017

Tuesday

20

20

no change

No Change

no change

09-13-2017

Wednesday

20

22

+2.00

Increase

+10.00%

n

The trading price of PET bottle scrap ( per kg) in
Gujarat between August 15 and September 13, 2017 is:
Highest price: INR 40.1
Lowest price: INR 36
Average price: INR 37.71
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In table 1.4, the last column indicates the percentage
change in the daily movements of PET bottle scrapsin
Gujarat.

Table 1.4: Daily movements of PET bottle scraps in Gujarat
Date

Day

Open Price

Close Price

Change

Up/Down

Changes in (%)

08-15-2017

Tuesday

40

40

no change

No Change

no change

08-16-2017

Wednesday

40

40.1

+0.10

Increase

+0.25%

08-17-2017

Thursday

40.1

40

-0.10

Decrease

-0.25%

08-18-2017

Friday

40

40

no change

No Change

no change

08-19-2017

Saturday

40

40

no change

No Change

no change

08-21-2017

Monday

40

38

-2.00

Decrease

-5.00%

08-22-2017

Tuesday

38

38

no change

No Change

no change

08-23-2017

Wednesday

38

38

no change

No Change

no change

08-24-2017

Thursday

38

38.1

+0.10

Increase

+0.26%

08-26-2017

Saturday

38.1

38.1

no change

No Change

no change

08-28-2017

Monday

38.1

38

-0.10

Decrease

-0.26%

08-29-2017

Tuesday

38

38

no change

No Change

no change

08-30-2017

Wednesday

38

38

no change

No Change

no change

08-31-2017

Thursday

38

37

-1.00

Decrease

-2.63%

09-01-2017

Friday

37

37

no change

No Change

no change

09-02-2017

Saturday

37

37

no change

No Change

no change

09-04-2017

Monday

37

37

no change

No Change

no change

09-05-2017

Tuesday

37

37.1

+0.10

Increase

+0.27%

09-06-2017

Wednesday

37.1

37

-0.10

Decrease

-0.27%

09-07-2017

Thursday

37

36

-1.00

Decrease

-2.70%

09-08-2017

Friday

36

36

no change

No Change

no change

09-09-2017

Saturday

36

36

no change

No Change

no change

09-11-2017

Monday

36

36.1

+0.10

Increase

+0.28%

09-12-2017

Tuesday

36.1

36.1

no change

No Change

no change

09-13-2017

Wednesday

36.1

36.1

no change

No Change

no change

n

The trading price of PET flakes hot washed ( per kg) in
Gujaratbetween August 15 and September 13, 2017 is:
Highest price: INR 54.1
Lowest price: INR 50
Average price: INR 51.87

In table 1.5, the last column indicates the percentage
change in the daily movements of PET flakes hot washed
in Gujarat:
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Table 1.5: Daily movements of PET flakes hot washed in Gujarat
Date

8

Day

Open Price

Close Price

Change

Up/Down

Changes in (%)

08-15-2017

Tuesday

54

54

no change

No Change

no change

08-16-2017

Wednesday

54

54.1

+0.10

Increase

+0.19%

08-17-2017

Thursday

54.1

54

-0.10

Decrease

-0.18%

08-18-2017

Friday

54

54

no change

No Change

no change

08-19-2017

Saturday

54

54

no change

No Change

no change

08-21-2017

Monday

54

52

-2.00

Decrease

-3.70%

08-22-2017

Tuesday

52

52

no change

No Change

no change

08-23-2017

Wednesday

52

52

no change

No Change

no change

08-24-2017

Thursday

52

52.1

+0.10

Increase

+0.19%

08-26-2017

Saturday

52.1

52.1

no change

No Change

no change

08-28-2017

Monday

52.1

52

-0.10

Decrease

-0.19%

08-29-2017

Tuesday

52

52

no change

No Change

no change

08-30-2017

Wednesday

52

52

no change

No Change

no change

08-31-2017

Thursday

52

52.1

+0.10

Increase

+0.19%

09-01-2017

Friday

52.1

52

-0.10

Decrease

-0.19%

09-02-2017

Saturday

52

52

no change

No Change

no change

09-04-2017

Monday

52

52.1

+0.10

Increase

+0.19%

09-05-2017

Tuesday

52.1

51

-1.10

Decrease

-2.11%

09-06-2017

Wednesday

51

51

no change

No Change

no change

09-07-2017

Thursday

51

50

-1.00

Decrease

-1.96%

09-08-2017

Friday

50

50

no change

No Change

no change

09-09-2017

Saturday

50

50

no change

No Change

no change

09-11-2017

Monday

50

50.1

+0.10

Increase

+0.20%

09-12-2017

Tuesday

50.1

50.1

no change

No Change

no change

09-13-2017

Wednesday

50.1

50.1

no change

No Change

no change

Possibilities of Establishing PET Bottle Recycling Loop in Nepal

2

OBJECTIVES AND
METHODOLOGY OF THE STUDY
2.1 Objectives

2.2 Approach and Methodology

This study assesses the possibilities of establishing a
PET bottle recycling loop within Nepal. The purpose of
the study is to link all stakeholders of PET bottles and
determine the feasibility of a recycling plant in Nepal,
while ensuring social benefits for all stakeholders.

The study assesses the possibilities of establishing a PET
bottle recycling loop within Nepal by keeping in view
social, economic, technological and marketing aspects.
The analysis is based on information shared by GIZ
Nepal, HCI, the Coca Cola Foundation, Bottlers Nepal
Limited, Ganesha Ecosphere Pvt Ltd (India) and other
stakeholders during field visits from August to October
2017. The evaluation process consisted of, among others, a
preliminary review of documents shared by GIZ and HCI,
a preliminary field visit to finalize the study design, and
a detailed field study. This report has been developed on
the basis of an analysis of findings of the field study, desk
research and stakeholder consultations.

The objectives of this study are to:
n Identify the total volume of PET waste generated
(with desegregated data in terms of transparent and
coloured PET) in the country
n Identify the flow of PET bottles from users to recyclers
n Identify the major PET bottle manufacturing
industries in Nepal
n Identify the major PET bottle collectors in the major
collection hubs of Nepal
n Identify the existing and potential possible market for
recycled bottles or products
n Identify appropriate technologies for the recycling of
PET bottles
n Prepare a business plan to start a PET bottle recycling
business
n Identify the key challenges and possible solutions of
PET bottle recycling in Nepal and also identify the
countries in the region which can import baled PETs,
flakes or pellets made from PET waste.

The following approach was adopted for conducting the
study:
1. Preliminary review and field visit: A series of meetings
and interactions were held with key stakeholders to
understand the objectives of exercise, current scenario
of solid waste, plastic waste, PET waste management in
Nepal, to identify possible options, to explore solutions
for maintaining PET waste in Nepal, as well as to design
questionnaires. The team conducted a preparatory
field visit from August 15 to 18. The team visited some
waste collection areas and baling units, interacted
Possibilities of Establishing PET Bottle Recycling Loop in Nepal
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with a few waste collectors and relevant government
officials. This helped the team to identify the major
stakeholders, status of waste management in Nepal,
project geography, process and the broad volume of the
PET waste generated.
2. Desk research: The desk research was based on a
literature review of the project and the identified
area with regard to location, demographics, social,
economic and health indicators, and occupations, as
well as the major industries using PET bottles. The
desk research helped to find out the potential sources
of information; review relevant information, success
stories and case studies of similar projects in Nepal
and other developing countries; identify the major
producers, traders, recyclers and major user industries
of PET bottles in Nepal; identify the technologies and
equipment required for setting up recycling plants;
and identify the possible market potential of PET
bottles or products.
Study design: Stakeholder mapping, design of
questionnaires, focus group discussions (FGDs) and
in-depth interviews (IDIs) with consumers, collectors,
waste-pickers, manufacturers, balers, recyclers and
government officials were undertaken to quantify the
status, volume, benefits and impacts.

3. Field visit: Field visitswere made in the eight
major hubs of PET waste in Nepal, i.e. Kathmandu,
Chitwan, Pokhara, Dhunche, Biratnagar, Birgunj,
Bhairahawa, and Nepalgunj, from August 15 to
October 5. During the field visit, the team carried
out a household survey, FGDs and IDIs to analyse
the impact and perceptions of the project and
understand the factors influencing the PET recycling
chain in Nepal. The surveys studied the current
practices, linkages, quantities, pricing, and deficiency,
if any, in existing method/approach for preparation
of a detailed project report. The surveys were
conducted with structured questionnaires. The list of
stakeholders contacted is provided in Annexure 2.2.
4. Analysis and reporting: Evaluation of the field
study, desk research, and feedback received from
stakeholders was followed by preparation of a
business plan, covering social aspects and technical
details,and collation and compilation of the draft
report. The final report will be submitted after
consultations are held with the client(s) and their
feedback received. A presentation will be made in
Nepal on the major findings of the study and the
recommended action plan.

Figure 2.1: Study process map
Desk research

Analysis and
reporting

Study design

Preliminary review
and field visit
Field visit
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Figure 2.2: Schematic methodology

n Core Team
n Support Staff

n
n
n
n

ToR
Quick Review of the available Reports/Documents
Stakeholders Consultations
Regulatory Framework

n Formulation of Detailed Work Plan Schedule
and Responsibilities of Individual Members
n Work planning

n Procurement of resources
n Prepare different questionnaires
for each group of stakeholder

PREPARATORY

n Visit to study Areas
n IDIs and FGDs of the
stakeholders (Manufactures,
trades, users, collectors, recyclers)
n Stakeholders Meetings,
Consultation etc.
C PARTICIPATION IN MEETINGS,
STAKEHOLDERS CONSULTAITONS

n Compile all the inputs from
desk research, survey and
technical experts
n Identify project is viable or
Not. If not, then find key
challenges and issues
n technology and equipment
options available for setting
up of the recycling plant
n Make a business plan to set up
the recycling plant in Nepal
D- MAJOR FINDINGS

RECYCLABLE PET

TECHNOLOGY

n Survey of relevant stakeholders
n Estimate of total volume of
PET west generated
n Technical & Financial Inputs
n Designing Operator Models
n Use of recyclable PET products

n Technical Advice on Concept &
Strategies
n Overall Designing & Planning
n Equipment use in recycling plant
n Best technology to build up
Recycling plant in Nepal

REGULATORY

BUSINESS

n
n
n
n
n

Policies and rules for waste
Legal Issues, Capacity Building
Community involvement
Major challenges
Solutions for the problems

n A model from manufacture to rPET
marketing
n PPP Models i.e. major buyers of rPET
n Relevant location of plant
n Viability assessment
n Financial Sustainability

B MAJOR WORK

n
n
n
n
n

Review & Analysis of Documents
n Similar types of project
n Case studies
n Relevant information
n Success/ failure stories

n Review of Methodologies, Checklists, Studies,
Technical Inputs
n List of major manufactures, traders, collectors
and recyclers of PET bottles in Nepal
n Existing Environmental & Legal requirements
for Project implementation

n Expert Inputs for PET bottle recycling
and potential market
n Technical Inputs & Brief Analysis
A-REVIEW OF DOCUMENTS

Questionnaires
Inception report
all pictures and videos of survey
Draft report
Final report

E- DOCUMENTATION
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i. Questionnaire design

Figure. 2.3: Questionnaires and their respondents types

Questionnaires were drafted on the basis of the terms of
reference (ToR), findings of the preliminary site visits made
by the expert team after pretesting the questionnaires
and other formats. They were shared with the GIZ, Coco
Cola and HCI, modified based on their suggestions and
finalized.
An IDI questionnaire was prepared for consumers,
collectors, balers, manufacturers, recyclers, users and
government officials each. Two formats for FGDs were
prepared for consumers and collectors, to analyse their
social status, PET recycling loop in Nepal, livelihoods,
social aspects and so on.

IDIs
consumer

collector

manufacturer

baler

recyler

user

government official

FGDs
consumer

collector

ii. Area-wise sample frame and design
The area-wise sample size of the respondents from the
different segments covered in the field study is shown in
Table 2.1.

The questionnaires used for the field survey are attached
in Annexure 2.2.

Project Area

Government
institutions

Collectors

Balers

Dealers

Recyclers

Manufacturers

User industries

Consumers

Other
institutions/
associations

Total

Table 2.1: Area-wise sample design

Kathmandu

4

6

4

-

2

6

4

4

4

34

Chitwan

1

12

1

-

-

-

1

3

-

18

Birgunj

1

1

5

1

-

1

1

2

-

12

Pokhara

4

18

-

1

2

2

2

-

29

Biratnagar

-

6

2

-

-

1

2

-

-

11

Bhairahawa

-

1

4

-

-

-

-

2

-

7

Dhunche

-

-

-

-

1

-

1

-

-

2

Nepalgunj

3

14

1

-

-

4

3

3

-

28

Total

13

58

17

1

4

14

14

16

4

141

Source: Field Survey

Figure 2.4: Mapping of stakeholders in the study area
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iii. Data Management
n Quantitative data
The filled-in questionnaires were collected and
analysed. Data was entered in both Word and Excel
formats. Data entry operations involved a number of
mechanisms to check the validity of data. An expert
team closely monitored the data entry operations
and randomly cross checked the veracity of data. Data
analysis was done separately for each category of PET
stakeholders, i.e. balers, collectors, dealers, government
bodies and so on by location of the project area.
n Qualitative data
Photos and field notes from IDIs, semi-structured
interviews and FGDs were captured with the consent
of the respondents. Qualitative data were concluded
in the notes and converted into the document format
using MS Word.
n Data analysis
Quantitative data were analysed by experts using
statistical techniques.

and FGDs. The government institutions in Nepal had
no idea about PET waste generation and its recycling
patterns. As the researchers faced several challenges,
including landslides on the way from Pokhara to
Chitwan, the field survey had to be rescheduled at
some places. They also faced resistance from the
Reliance dealer in Birgunj, who was completely against
the idea of installing a PET recycling plant in Nepal,
who scolded the balers for interacting with the Sycom
Team. The research team, however, did manage to get
response from a few balers after much persuasion.
n Limitations
As with any piece of research, there were limitations
both in data collection and in interpretation and data
analysis. We have grouped these into the following
main areas:
1. The study’s scope is limited to eight areas in
Nepal. One limitation was the non-response error
experienced by the survey team as some respondents
refused to respond due to the sensitive nature of the
subject and its effects on their business.

The analysis of qualitative data was based on
thematic approaches. Qualitative data were analysed
manually by experts to assess the PET situation in the
project areas with a decentralized solution, which is
incorporated in the analysis.

2. No stakeholder inventory/data on PET waste
management were available with the municipalities.

The central focus of the analysis was to assess the
possibilities of establishing a PET bottle recycling
system within Nepal, its business model, social
responsibility plan, financial model or any other
decentralized solutions addressing PET waste issues.

4. The field survey was restricted to the day time only
in deference to the request of the GIZ Nepal risk
management team.

n Challenges
A few challenges were faced by the team while
conducting the field study. Field work coincided
with elections in Birgunj, as well as heavy rainfall
in Biratnagar, forcing rescheduling of survey dates.
Initially, a large percentage of the stakeholders,
including balers, collectors and scrap-dealers, were
hesitant to respond to the queries on PET waste due
to the ban on export of plastic waste to India in the
wake of the New Waste Management Rules of the
Government of India (GoI), which came into force in
March 2016. However, the research team succeeded
in convincing them to participate in the interviews

3. The cross-sectional nature of the data limited our
ability to establish the nature of many of the observed
relationships.

5. Surveys in the project area of Birgunj had to be
rescheduled due to local elections and in Biratnagar
due to heavy rainfall.
6. Due to the purposive selection of study area and
stakeholders, the findings cannot be reliably
generalized beyond the selected sample included in
the study.
7. Lastly, although an attempt was made to ensure the
reliability and validity of responses, the figures on the
PET waste generated and transported to India could
not be confirmed by any authentic source, and this
may bias the results to some extent.
The major findings of the study cover the local status,
challenges, economics of PET recycling and other relevant
aspects and are presented area-wise.

3

FINDINGS OF THE STUDY

3.1 Pokhara
3.1.1 Government officials
Pokhara Metropolitan City
The consultant held interactions with several officials such
as Section Chief (Environment), Field Staff Manager, Legal
Officer, and Senior Engineer at Pokhara Metropolitan City.
Pokhara was recently upgraded to a metropolitan city. The
population of Pokhara in 2017 is 413,397,and, taking the
additional 15 percent floating population, the effective
population is 475,407.
The approximate municipal solid waste (MSW) generated
is 109.3 tonnes per day (TPD) from residential areas and
80 TPD from hotels and other commercial areas. Pokhara
is a tourist place; so, generation of PET waste is very high.
Plastic made up 8 percent of Nepal’s solid waste stream in
2008, which increased to 11 percentin 2012, and has been
increasing over the years.
Five private companies are engaged in the door-to-door
collection of waste in the Pokhara Metropolitan City.
The five companies are: Pokhara Green Marg Valley Pvt
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Ltd, Pokhara Waste Management, Nepal Health and
Environment for Development Pvt Ltd, Vatavarniya
Sunder Nepal Pvt Ltd, and Eco Waste Recycling Pvt
Ltd. The municipality has provided seventeen vehicles
to private companies for waste collection. The private
companies collect waste from residential and commercial
areas door-to-door. The frequency of collection varies
from daily to alternate days to once-a-week, depending
on the necessity. The rate charged from consumers varies
from NPR 7,000 to 9,000 per month and is higher for
commercial establishments like hotels and restaurant
than for households. The amount collected from waste
generators are divided between the private companies and
the municipality at the ratio of 80:20 respectively.
Waste is segregated into various categories either at the
collection centres or at the dumping site. PET waste is
sold either to a recycler in Pokhara, Himalayan Life, or
to dealers at the Nepal-India border. The municipality
officials that were interviewed had no idea either about
the segregation process or what the recycler does with the
PET waste bought by them.
Some of the big PET product manufacturing industries in
Nepal are: Soltee, National, Bindeswari, Bisleri, Penguin,

and Springley. The major collection hubs of PET waste from
Pokhara are Hetauda, Birgunj, Bharatpur and Biratnagar.
The municipality provides safety gears to the workers at
the dumping sits. However, medical cards and insurance
are not provided for the workers.
The municipality officials informed us that there are no
specific management frameworks or rules for PET waste
in Nepal. They were of the view that installation of PET
recycling plants in Pokhara and/or other core areas would
be very useful. There is one recycler in the region and is
doing a good work. They evinced an interest on a study on
the amount of plastic/PET generated in Pokhara.

3.1.2 Pet bottle manufacturers
There were several manufacturers of PET bottles in the
Pokhara Industrial Area. Some of them also used PET
bottles for packaging drinking water.
The study team interviewed officials of PR National Plast
Pvt Ltd and Nepal Himalayan Beverage Pvt Ltd (Springley).
PR National Plast, established in 2015, produces about 5
tonnes per month (TPM) of transparent plastic bottles. The
incoming preforms amount to 10 TPM. Of this, 5TPM are
sold to users, and the remaining 5 tonnes are entered in the
inventory. Of the 5 tonnes sold to users, approximately 3
tonnes are sold to Springley. Besides Springley, Soaltee and
Lakecity are the main domestic clients of PRN. The industry
purchases preforms as raw material at about NPR 195 per kg.
The unit has one blowing set with a capacity of 72
preforms blown into bottles in one round and one heater.
It bought the blowing set at a cost of about 10 lakhs.
Nepal Himalayan Beverage Pvt Ltd, established in
2012,employs twenty-eight workers. It claims an output of
1,600 cartons (a carton = 12 bottles) a day. During season, it
sells about 11 tonnes of PET bottles to different users with
an input of 10—15 tonnes of preforms. It mainly supplies
its products to Springley, which is its own brand, Achula
Plastics, Krystle, Bindass, Chandan, Lakecity, and Raindrop.
The industry has one automatic RO water-filling machine
and one bottler of 230 carton per hour capacity, the latter
costing about 18 lakhs.
The major suppliers of raw materials for both PR National
Plast and Nepal Himalayan Beverage are TSN Plastcare,
Kathmandu, K. B. PET and other preform manufacturers
in Bhairahawa, Biratnagar and Kathmandu. The preform
are made from 100 percent virgin material and no recycled
material is used.
The major manufacturers of PET bottles and other
products in Nepal are Sujal in Pokhara and TSN in
Kathmandu.

The price of PET products (transparent water bottles)
manufactured by both the companiesrange from NPR
4.90 to 4.95. The price depends on the market. Any waste
generated during the entire process is sent to Himalayan
Life for recycling at the rate of NPR 40 per kg. According
to the official of PRN, generally one piece is defective in 1 kg.
Neither of the companies provided safety gears or medical
insurance to their workers. No such provision has been
made by the government either.
The official of PRN was of opinion that recycling would
be possible only under the PPP model as the government
may not invest. Establishment of more recycling plants
would benefit the company as it would increase the
business. More recyclers mean more competition thus
more demand. Awareness of recycling of PET waste is also
lacking among the public. NHB expressed the concern that
mixing of recycled PET could degrade products.
The major hubs for recycling plants are Hetauda and
Kathmandu as transportation is a key factor due to
disturbances on roads and high population near these areas.

3.1.3 User industries
From user industries, Annapurna Foods & Beverage and
Springley were interviewed.
Annapurna was established in 2010 and employs seventyfive (both indoor and outdoor) workers. Springley was
established in 2012 and employs twenty-eight workers.
Both the industries use PET bottles for packaging drinking
water. Springley also produces bottles from preforms.
During the season, 10-15 TPMof preforms are bought and
are bought mainly from TSN, Kathmandu at the rate of
NPR 130-150 per kg.
Annapurna once manufactured PET bottles from preforms,
but its machines are not working now. Earlier, it used to
buy preforms at the rate of NPR 210 per kg (1 kg consists
of 48–50 pieces). It buys empty PET bottles from TSN, PR
National Plast and others at NPR 4.83 per piece without cap.
Both the industries claimed to use 100 percent virgin PET
material without any substitution. Annapurna uses the 3R
logo on its products, unlike Springley.
Both the companies supply in Pokhara and its peripheral
areas, mainly to commercial establishments such as hotels
and restaurants. Since Pokhara is a tourist area, the major
consumers are tourists.
Annapurna generates 4 percent waste every month, which
they send to Himalayan Life.
Springley sells empty bottles at NPR 4.95 per piece,
whereas Annapurna sells filled water bottles at NPR 10.38
per piece. Both have automatic RO water-filling machines.
Possibilities of Establishing PET Bottle Recycling Loop in Nepal
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Annapurna provides safety gears and accident insurance
to their workers but Springley does not provide any such
benefits for its workers.
Springley was not in favour of recycling of PET bottles,
unlike Annapurna, which was of the opinion that both
number and capacity of recycling plants should increase.

3.1.4 Consumers
The main PET products commonly used are water bottles,
cold-drink bottles, juice bottles, honey and jam jars, and
disinfectant surface and glass cleaners. PET products are
used daily and are sold to waste collectors at NPR10–12 per
kg. The consumers expressed their willingness to send their
PET waste direct to a recycling centre, if given incentive.
The most important factors that promote recycling of PET
bottles are improvement in livelihood and proper waste
management.

3.1.5 Collectors
With around more than seventy scrap-dealers or
collection centres, the competition is high in the waste
collection sector in Pokhara.
Many waste collectors and waste dealers were interviewed
through focused group discussions (FGDs) and in-depth
interviews (IDIs). The major scrap-dealers and waste
collector groups that were contacted during the visit are:
Shilpa Singh and collectors, Raju Jaiswal and collectors,
Arc D, and Ishwar and collectors.
The quantity of PET waste collected by the collectors
varied widely due to the large number of people involved
in this sector. Shilpa Singh used to collecton average
100–150 kg of PET bottle waste a day until three years ago,
but after her husband’s death, the quantity of waste she
collects has reduced to 20–50 kg. Arc D, a collection centre
at the landfill of Pokhara, collects around 300 kg per day
of PET bottle waste, segregated from other waste. It also
gets waste collected from other waste-pickers. Ishwar, who
has been working in this field for ten years, collects about
1 TPM of mixed waste and segregates it. The collection
centre managed by RajuJaiswal, located near the lakeside,
where most of the waste is generated by tourists, collects
around 700–800 bottles a day.
Based on the interactions with waste collectors, it was
estimated that an average of 600 kg of PET waste is
generated daily in Pokhara. For the entire country it may
be three times this quantity. The transparent PET bottle
waste collected is more than the coloured ones. All the
centres collect from streets, residents and commercial
establishments like hotels and restaurants. The purchase
rate varies from NPR 10 per kg (from residents) to NPR 20
per kg (from commercial establishments).
16
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The storage facility managed by Shilpa covers an area
of 1 ropani, for which she pays a rent of NPR 15,000 per
month. The collection centre managed by Ishwar is spread
over an area of around 3 ropani, for which the rent is NPR
12,000 per month. Arc D pays a rent of NPR 8 lakhs a year
for its centre at the landfill to the municipality, which has
provided it the land on lease.
All the collection centres sell their collected PET bottle
waste to Himalayan Life at NPR 25–28 per kg. Himalayan
Life converts the bottles into PET granules. Earlier, the
scrap-dealers used to send waste to traders located at
Nepal-India borders, from where it used to be sent to
India. Shilpa used to send her waste to Mundka, Delhi via
the Birgunj channel.
As for the number of workers in each collection centre,
Shilpa has ten (5 male and 5 female), Raju has seven, Arc D
has thirteen and Ishwar has four workers.
None of the collection centres provided medical
insurance or health cards to its workers. Arc D is the only
centre which provided safety gears like gloves, masks,
first aid, etc to its workers. The government plays no role
in this field.
The respondents argued that,as their earnings were not
sufficient to manage the entire process, increasing the
number of recyclers in Nepal would only stiffen the
competition and also increase the selling rate.
A problem faced by them is the tax of NPR 2 on every kg
of waste planned to be introduced by the Pokhara
Metropolitan City.
Some waste-pickers also mentioned purchasing bottles at
NPR 1/per four bottles from residents.
Social problems like employers abusing them and not
giving them salary in time were the other problems faced
by them.

3.1.6 Recyclers
The only recycler in Pokhara is Himalayan Life.
Established in 2013, it is registered with the Inland
Revenue Department of the GoN. Prabhat Pratik,
the manager of the company since its inception, was
interviewed by the consultant.
Himalayan Life collects PET waste from Pokhara,
Chitwan and Kathmandu. The capacity of the plant is 50
TPM. There are sixty workers at the plant. It works with
marginalized groups of women, such as widows, and other
destitute people. It conducts a one-year training package
for people through various activities, workshops, classes,
etc. It provides safety gears, life insurance and health
checkups for its workers.

Since the organisation is a non-profitable one, it generates
funds to run its operation by selling recycled plastic
granules and selling baledgreen bottle waste.
Himalayan Life has its own collection centres. It collects
waste from junk-dealers located at different sites—
Lakeside, Prithvi Chowk, dumping sites, etc at NPR 28–30
per kg. The purchasing price of baled waste is NPR 35–40
per kg. 90 percent of the PET bottle waste comes from
commercial establishments and 10 percent from private
homes and institutes. It does not accept medicine bottles.
PET waste generation in Pokhara is approximately
65–70 TPM during season. The final product generated
is granules for transparent bottles. Granules are sold to
preform manufacturing industries at NPR 90–95 per kg.
Himalayan Life has a semi-automatic granule-forming
machine with 100 tonne capacity (usage 50 tonnes). The
baled materials coming to the plant are cleaned and
decapped. Labels and caps are manually segregated from
bottles at the plant. Bottles are sent to a crusher to form
flex, which is then heated and cooled to make fibres. Fibres
are cut into fine granules, which is the end product of the
plant. Waste labels are sent to dumping sites and caps to
cap manufacturers. It bales 6-7 TPM of green bottle waste
and exports it to India as there is no market in Nepal.
Himalayan Life plans to expand the capacity of the plant,
but it lacks funds. The most important factor for initiating
or promoting recycling of PET bottles and products
is creation of new employment opportunities, while
ensuring compliance with the regulatory framework.
There is no policy in Nepal on recycling or management
of PET waste. Perceiving the urgent need for such a policy,
the PET Association of Nepal had organized a workshop
in January 2017. At the workshop, Himalayan Life raised
the need for a policy on PET recycling plants. The major
challenges faced in operating the plant are: uncertain
political conditions, lack of a clear-cut policy on waste
management and plastic recycling, market fluctuations,
and shortage of electricity and water.
The major areas for PET recycling plant are Kathmandu
and Biratnagar.

3.1.7 Status of PET bottle production
and PET waste flow in Pokhara
The major outcomes of interactions with the various
stakeholders in Pokhara are summarized below:
A. Estimate of PET waste generation
Table 3.1: Status of PET production and PET waste flow in
Pokhara
1

Population of the city

4 13,397

2

Floating population(annual)

475,407

3

Preform manufacturers (No.)

2-3

4

No. of PET bottle manufacturers (No.)

4-5

5

Ragpickers involved in PET waste
collection (No.)

200-250

6

PET waste collection centres (No.)

20

7

Balers (No.)

1

8

Recyclers (No.)

1

9

Quantity of preform manufactured (TPD)

10

Quantity of PET waste generated (TPD)

2.5

11

Estimated PET waste collection rate (%)

80

12

Estimated PET waste recycled (%)

70

13

Approximatequantity of PET waste
exported(TPA)

100

3

Source: Survey findings

B. Social and environmental aspects
Table 3.2: Social and environment aspects in Pokhara

S.N.
1

Environmental and Social
Aspects

(Rank on 1–5 Scale)
(1:Least, 5: Highest)

Awareness ofenvironmental
impacts of PET waste
among different
stakeholders

4

2

Use of safety gears by waste
collectors and ragpickers

2

3

Social acceptance of waste
collectors/ragpickers in the
community

3

Availability of health
insurance forragpickers/
collectors

2

4

Source: Survey findings
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C. Economy of PET bottle production and PET waste
Table 3.3: Economy of PET bottle production and PET waste
in Pokhara

S.N.
1

Environmental and Social
Aspects

(Rank on 1–5 Scale)
(1:Least, 5: Highest)

Awareness ofenvironmental
impacts of PET waste
among different
stakeholders

4

2

Use of safety gears by waste
collectors and ragpickers

2

3

Social acceptance of waste
collectors/ragpickers in the
community

3

Availability of health
insurance forragpickers/
collectors

2

4

for medical insurance by registering waste workers at NPR
100. The scheme has now been closed as the workers did
not show much interest in it.
According to an official of the metropolitan city,
installing a PET recycling plant is feasible in Nepal.There
is no regulatory framework in Nepal for PET recycling.
The GoN only focuses on awareness-generation
campaigns and not on monitoring. If incentives were
given, people would return the used PET waste direct to
recycling plants. No major impact of the ban on plastic
waste being exported to India has been perceived. PET
waste is still being transported, although illegally, to
India through various channels.

3.2.2 User industries

Bharatpur Metropolitan City
Discussions were held with the Engineer, Mr Bharat
Ghimire from the Environment Department,

Bottlers Nepal (Terai) Ltd in Chitwan was established
thirty years ago. It uses PET packing in aerated drink
bottles. The capacity of the plant is 300 bottles/minute.
The major sources of the PET bottles used by the plant
are MMP Polymers (80%) and AMD and Manjushree
(India) (20%). The PET bottles used in the plant are made
from 100 percent virgin preforms and has no substitute.
The unit procures preforms at NPR 8–9 per piece and
sells defective pieces to scrap-dealers at NPR 5 per kg.
The end products have the 3R logo. The end products are
supplied all over Nepal except Kathmandu, where the
company has another unit. The prices of the different end
products using PET packaging vary from NPR 25 to150.

Bharatpur was recently declared metropolitan city. It
consists of twenty-nine wards.

The major equipment in the plant includes bottle-maker,
cooler, condenser and filter.

Bharatpur is one of the major PET waste collection hubs
in Nepal. Bharatpur Metropolitan City has assigned two
private parties on three-year contract for collection of
waste from ward no. 1–6 and 7–12. The remaining wards
are being managed by the municipality itself.

The most important factor to promote recycling of PET
bottles in Nepal is their proper collection. Installing a
PET recycling plant in Nepal would have no effect on its
business because it uses only virgin PET materials.

Source: Survey findings

			

3.2 Chitwan
3.2.1 Government officials

The collectors sell PET waste to shredding centres, which
are located close to the border area. The shredding centres
transport the waste to India for processing. The collectors
collect NPR 60–100 per month from households and NPR
150–5,000 from commercial establishments for waste
collection. The collected amount is then submitted to the
Bharatpur Metropolitan City, out of which 70 percent is
given back to the contactor and the rest is used by it for
public welfare.
According to the official of the Bharatpur Metropolitan
City, about 400 Tolelane organisations in Bharatpur
provide support to the municipality in the waste
management sector.
Safety gears are provided by the municipality to waste
workers, but they are not used by the waste workers.
Bharatpur Metropolitan City office had started a scheme
18
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3.2.3 Collectors
Chitwan Municipality Bharatpur Metropolitian City has
awarded tenders for managing waste, including PET
waste, to two contractors. One of the contractors covers
ward no. 1 to 4, while the other covers ward no. 7 to 12.
The remaining wards are managed by the municipality
itself. Most of the PET waste is collected from commercial
establishments. Each contractor collects about 15–20 TPM
of PET bottles.
The contractors charge from NPR 30to NPR 100 per
month from households and from NPR 100 to NPR
1,500 per month from commercial establishments for
collecting waste, depending upon the size, area and
consumption pattern. All collected money goes to the
municipality. Of this amount, 70 percent is returned
to the contractor, while 30 percent is kept by the
municipality.

Both the contractors have rented spaces for waste storage.
Waste is segregated at the dumping site. The collectors
sell PET waste to balers at NPR 15–30 per kg. Baled PET is
sent to Bhairahawa and other border areas of Nepal, from
where it is transported illegally to India for recycling.
Sweero Association buys 400-500 kg per month of
mixed PET waste at NPR 10 per kg from the tole. Most
of the waste collected in the tole generated is from
commercial establishments. The storage space provided
by the government is not used by the Sweero Association
because the local people are against the establishment of
the collection centre in their locality due to the foul smell
from the waste. Sweero Association has taken a premise
on rent for the collection centre at NPR 15,000 per month.
After collection, they sell PET waste to balers like Roshani
Kabaar, Shankar Shah and Ajay Gupta every fifteen days
or once a month based on the space available in the go
down. The baling unit is within the radius of 5-7 km of
the collection centre. The association sells 400-500kg per
month of PET waste at NPR 20 per kg to balers.
Sweero Association provides safety gears and wages
between NPR 20,000 and 30,000 to its workers at the
collection centre. According to the president of Sweero
Association, minimum 30,000 bottles of PET are generated
from five factories in Chitwan every day. Installing a PET
recycling plant in Chitwan would improve livelihood
opportunities in the area, utilize PET waste, reduce
environment pollution and limit the illegal transport
of baled PET to India. Recycled PET is used for making
cutlery, jackets, pillows, etc, thus realizing substantial value
addition.

The only challenge faced by them is the fluctuating
market value of the PET waste. To strengthen their
operations, they need good price for the used PET
products, health facilities and safety gears.
No healthcare facilities, safety gears, uniform are
provided by the government to the waste-pickers.
According to them, installing a PET recycling plant
would be beneficial for them as they would be able to
sell the used PET products to the plant for a good price
without any intermediary.

3.2.4 Balers
The baling unit established by Mr Meghraj Upadhyay
in Chitwan in 2011 has a capacityof 30 TPM. The baling
machine, which was bought from Delhi, India cost NPR
7 lakhs. A monthly rent of NPR 15,000 is paid by Mr
Upadhyay for the space for the baling plant. There are
twelve to fifteen workers employed by the plant. The
raw material for PET baling comes direct from collection
centres or private collectors. The quantity of transparent
PET waste is more than that of coloured PET waste. The
baling unit is financially viable. The baler purchases PET
waste at NPR 35 per kg, which includes transportation
and labour costs.
The government doesn’t provide any health cards,
medical insurance, safety gears, uniform, I-card, etc
to the waste workers. The owner of the plant only
provides safety gear to his staff and has plans for
providing medical facilities also in the future.

The main PET packing products collected by them are
water and cold-drink bottles, of which transparent bottles
make up 70 percent, while coloured bottles make up 30
percent. They collect used PET products from households
and commercial institutions. As Chitwan is a tourist place,
most of the used PET products collected are from hotels
and roadside. The value of the collected PET waste varies
from NPR 30 to NPR 100 per month for households and
from NPR 150 to NPR 1,500 per month for commercial
establishments, depending upon the size, area and
consumption pattern.

Baled PET is sent to Bhairahawa, from where it is
transported to India, although illegally. The cost of
transportation from the baling unit to Bhairahawa
varies from NPR 8,000 to 9,000 per truck. An average of
100 TPM of baled PET is transported to India from the
Bhairahawa border. The baler sells baled PET at NPR
46-47 per kg. After recycling, PET waste is converted
into granules by using a shredder machine. High
transportation cost is a challenge faced by the baler.
Installing a PET recycling plant at major hubs of Nepal
would reduce transportation costs.

Waste-pickers sell used PET products to big scrap-dealers
or balers at NPR 20 to 25 per kg. The monthly earning of
the waste-pickers varies from NPR 10,000 to 15,000, which
is not sufficient for their livelihood because most of their
families live in India (Bihar and Uttar Pradesh).

3.2.5 Status of PET bottle production
and PET waste flow in Chitwan
The major outcomes of interactions with various
stakeholders in Chitwan are summarized below:

Baled PET is sent to India for recycling through illegal
means. None of the collectors was aware of the PET
recycling chain and products.

Possibilities of Establishing PET Bottle Recycling Loop in Nepal

19

A. Estimate of PET waste generation

C. Economy of PET bottle production and PET waste

Table 3.4: Status of PET production and PET waste flow in
Chitwan

Table 3.6: Economy of PET bottle production and PET waste
in Chitwan

1

Population of Chitwan District

579,984

2

Population of Bharatpur (Census, 2015)

280,502

3

Floating population (No.)

-

4

Preform manufacturers (No.)

-

5

No. of PET bottle manufacturers (No.)

2

6

Ragpickers involved in PET waste collection
(No.)

80-100

7

PET waste collection centres (No.)

15-20

8

Balers (No.)

3

9

Recyclers (No.)

-

10 Quantity of preform manufactured (TPD)

-

12 Quantity of PET waste generated (TPD)

3

13 EstimatedPET waste collection rate (%)

90

14 Estimated PET waste recycled (%)

-

15 Approximatequantity of PET waste
exported(TPA)

800

S.N.

Economy of PET bottle production and PET
waste

NPR

1

Average cost of preforms per kg

190

2

Average cost of unusedempty PET bottles
per kg

250

3

Local transportation cost for PET waste to
the baling unit per kg

4-5

4

Average balingcost per kg

5

5

Transportation and handling cost to recycler
within country per kg

-

6

Transportation and handling cost to India per
kg

7

Landed cost of bales of PET waste to Indian
units

1012
-

Source: Survey findings

3.3 Nepalgunj
3.3.1 Government officials

Source: Survey findings

B. Social and environmental aspects
Table 3.5: Social and environment aspects in Chitwan
(Rank on 1–5
S.N. Environmental and Social Aspects Scale) (1: Least,
5: Highest)
1

Awareness ofenvironmental
impacts of PET waste among
different stakeholders

3

2

Use of safety gears by waste
collectors and ragpickers

1

3

Social acceptance of waste
collectors/ragpickers in the
community

2

4

Availability of health insurance
forragpickers/collectors

1

Source: Survey findings

Nepalgunj Sub-metropolitan City
In Nepalgunj, the survey team interacted with the
Sanitation Officer, Community Development Officer, and
Engineer (Environment) and discussed in detail about PET
manufacturing units in Nepal and PET waste management
status within the municipality area.
The total population of Nepalgunj is 146,424. The city is
spread over an area of 95.07 square km and is divided into
twenty-three wards. Nepalgunj Sub-metropolitan City has
contracted three private companies, namely ISDC, Nepal
Vatawaran Srijana Kendra, and Kesh Banke, for door-todoor waste collection. ISDC covers ward no. 1, 2 and 4,
Nepal Vatawaran Srijana Kendra covers the main highway,
and Kesh Banke covers ward no. 5 and 6. Other wards are
covered by the municipality itself.
According to Mr Ashok DC, Sanitation Inspector,
Nepalgunj Sub-metropolitan City generates approximately
35 TPD of waste. Of this waste, plastic comprises 3–4
percent and PET comprises 2 percent. Out of the 35
tonnes of waste generated, themunicipality collects 29-30
tonnes. Waste is collected from households, institutes and
commercial areas and dumped in an open landfill without
segregation. NPR 100–150 per month is charged from
households and NPR 150–250 from shops.
Total ninety-six workers—twenty-six of them on contract
basis—work in collection and disposal processes. Out of
them, some waste-pickers and municipal workers sort
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valuable waste from the landfill site and sell it to local
scrap-dealers. They sell PET bottles at NPR 20 per kg.
A scrap-dealers’ association, Kabaadi Sangh, has been
formed by scrap-dealers. The association safeguards
business of its members and represents them at
different forums such as local authorities, commercial
associations, etc.
There is no regulatory framework for PET waste.
Nepalgunj sanitary landfill is under construction;
segregation will be started once the construction is
complete. No hazardous incidents have happened till now,
but sometimes the sewer gets blocked due to dumping of
waste on the roadside.
The sub-metropolitan city provides safety gears to waste
workers, but workers don’t use them. No health insurance
is provided for workers. The sub-metropolitan city pays
NPR 17,000 per month to waste workers. Although it
doesnot charge any commission or taxes to contractors
at present because they all are new, it plans to deduct 10
percent of their income soon.
There is one water bottle manufacturing company,
Cristalo, in Nepalgunj Industrial Estate.
Mr Krishna Prasad Joshi, Community Participation and
Development Officer, expressed his opinion, that a robust
awareness and community engagement programme
would be required in Nepalgunj to drive the waste
segregation at household level. Residents often dump waste
indiscriminately on the roadside and infront of their houses.
Waste collectors are looked down upon by the community
for their occupation. No formal institution under which
they can work and their welfare taken care of exists.
According to Mr Prakash DC, Environment Engineer,
Nepalgunj Sub-metropolitan City generates about 35 TPD
of waste. Out of which, 2% is PET waste. Out of the 35
tonnes, the municipality collects 29-30 tonnes. Currently,
waste is not segregated. Waste is dumped direct into the
open landfill. It plans to segregate waste after a year when
the new sanitary landfill is ready. It has no idea about
the existence of any recycling plant in Nepal. According
to him, scrap-dealers collect PET from waste-pickers
and send it to India. As Nepalgunj does not generate PET
waste in a significant volume, it is not feasible to set up
a recycling plant in the city. Two major manufacturing
and user industries in Banke district are Khadka Industry
(MOM water) and Cristalo Water. Khajarau market
area, Bardia generates high volume of PET. The ban on
import of PET waste into India has severely affected the
livelihood of waste-pickers and scrap-dealers.

3.3.2 NGO/Contractors involved in
waste management
The survey team held interactions with the chairperson
of Kesh Banke, Ms Palika Devi, and with Manager, Nepal
Vatawaran Srijana Kendra, Mr Bhanu Dutta. Along with
ISDC, these two organisations are actively involved in
waste collection and management in Nepalgunj.
Nepalgunj sub-metropolitan City has contracted Kesh
Banke for door-to-door collection of solid waste in ward no.
5 and 6. The company has been engaged in waste collection
for the last sixteen months. It covers approximately 2,2002,300 households and charges NPR 100 per month from
each household. It dumps collected waste direct into the
landfill without segregation. It has employed seven workers,
including one driver, for collection of waste on NPR 9,000–
10,000 per month. The income generated from collection is
sufficient for paying the waste workers. It does not receive
extra money to pay the administrative staff. It provides
identity cards and safety gears to workers, but workers do
not use them. It also provides them with breakfast and
medical check-up in case of emergency. It does not give any
payment to the sub-metropolitan city.
Nepal Vatawaran Srijana Kendra, an NGO, collects waste in
the commercial areas along the road leading to Nepalgunj
and Rupadiya border, Pushpalal Chowk, etc. It dumps
waste near Mashan Ghat (cremation ground). It has hired
four or five labourers, who collect waste with the help of
two tractors, and rag pickers on daily wages. Labourers
and rag pickers sort out PET bottles and sell them to
Kabaadiwallas (junk-dealers). There are about thirty to
forty small Kabaadiwallas scattered all over Nepalgunj
who buy plastics, PET and other recyclable materials
from rag pickers and sell them to big Kabaadiwallas after
segregation. There are two big Kabaadiwallas who collect
segregated PET from small Kabaadiwallas.
Vatawaran Srijana Kendra wants to start a composting
project, but it is unable to do so due to space constraints.
If the municipality would provide them with space, they
may start a source segregation and composting project.

3.3.3 Manufacturers and user industries
In this segment, the team contacted the following units:
Shakti PolypetIndustry (preform manufacturer)
n Christalo Industries Ltd (PET bottles manufacturer)
n Khadka Industry Pvt. Ltd (preform and PET bottle
manufacturer)
n Amrit Jal Khajura (PET bottle manufacturer)
n MoM Water (a subsidiary of Khadka Industries)
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Shakti Polypet Industry entered PET manufacturing
business in 2016. The plant was built at a cost of NPR 10
crores. Twenty-two workers work here on daily wages.
It manufactures two tonnes per day (TPD) of preforms
from virgin PET and bottles from preforms. It supplies its
products to Banke, Bardia, Surkhet and Dang districts. Its
clients include Bheri Distillery, Karnali Distillery, Cristalo
Water, Sagarmatha Water Industry, Kohalpur and Bardia
Distillery.
It has two manual perform-making machines. One of
the machines makes two preforms in one second and the
other makes four preforms in one second. The capacity of
the preform-making machines is two tonnes per hour. The
weight of preforms used in making wine bottles is 13 g. For
bottle manufacturing, different types of moulds are used
for making preforms of different sizes. Preform is sold at
NPR 190 per kg and bottles at NPR 4-5 per bottle. It also
make scaps for bottles. It manufactures large volume of
liquor bottles as compared to water bottles. PET waste is
supplied to recycling plants in Haldia and Haryana, India.
Shakti Polypet Industry plans to procure machines which
can convert waste into usable products.
The workers in the plant do not use any safety gears. It has
been facing load-shedding and technical issues in running
the plant. Recycling of PET bottles will not have any effect
on its business.
There are thirty to thirty-five PET water bottle plants
and three or four preform-makers, including MOM and
Supreme.
Cristalo Industries Pvt Ltd is located in the Nepalgunj
Industrial Estate. It employs twenty workers. It has
machines like RO, blower, wrapping and capping. There
are approximately seven or eight manufacturing industries
in Nepalgunj. The major players among them are MOM
and Supreme. It consumes 25 TPA of preforms. During
the moulding process, 0.5 tonnes of waste is generated.
It purchases preforms from Shakti Industries, Supreme
and Khadka Industry in Bhairahawa. The buying rate of
preforms is NPR 200 per kg. One kg of preforms contains
around fifty pieces (1 preform= 19.5g). Wastage is sold to
Kabaadi at NPR15. It has twenty workers.
It purchases preforms from Bhairahawa, Shakti Industries,
Supreme, and Khadka Industry. It uses 100% virgin PET. It
supplies 3,000 bottles a day. There are also distilleries which
use PET in their products, like Karnali, Bheri, etc. Cristalo
supplies water to shops and hotels in Nepalgunj and Bardia
at NPR 10 per bottle. It uses the 3R logo on its bottles. It
supplies 3,000 bottles a day. It uses 100 percent virgin PET.
The industry provides safety gears and accident insurance
to its workers.
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According to its officials, recycling plant is feasible in
Nepal, including in Nepalgunj. The plant should be
based on the PPP model. The concept of recycling of
PET bottles will not have any adverse impact on its
business.
Amrit Jal, Khajura was established in 2007. The plant is
spread over an area of 1.5 Katha (1 Katha = 3,645 sq ft).
The total cost of the plant is three crores. The capacity of
the plant is 6,000 bottles a day. It uses machines like RO,
blower and wrapping.
It buys preforms from Supreme at NPR 187 per kg. It
uses one quintal preforms daily for making bottles.
Its products are supplied to Nepalgunj, Bardiya and
Dhangadhi. It supplies 250 peti (1 peti= 12 bottles) a day.
The selling rate is NPR 110 for 1 peti.
Ten to twelve preform/bottles of waste are generated a
day. It sells wastage to Kabaadi at NPR 20 per kg. It does
not have machinery for cap manufacturing; hence, it
purchases caps at 50 paisa a piece. Labels, machineries
and other materials are sourced from NOIDA, India.
It employs eighteen workers. The monthly wages of
workers range from NPR 6,500 to 12,000.
It has not faced harassment of any sort from government
or law enforcement agencies. The only problem it faces is
erratic supply of electricity.
It provides safety gears to its workers.
There are twenty-seven or so water bottle manufacturing
units in Nepalgunj. Likewise, there are three or four
bottle cap-making units in the city.
MoM Water, a subsidiary of Khadka Industries, started
manufacturing PET bottles a year ago. The plant was
built at a cost of seven crores. The labour costs fivesix lakhs per month. Its capacity for manufacturing
preforms is 50-60 kg per hour (1 kg = 55–56 preforms
for short neck and 51 preforms for long neck) and that
for bottles is 1,200 pieces per hour. It employs thirtyfive staff. It uses 70 percent of preforms itself and sells
the remaining 30 percent. PET granules are imported
from Haryana, India. The buying cost of granules is NPR
140 per kg and that of bottles is NPR 4.5/bottle. It sells
preforms at NPR 160-180 per kg and 15,000 bottles per
day at NPR 110/bottle carton (1 carton = 12 pieces). Out
of that, about five percent of manufacturing waste is
generated. It plans to buy machines that convert waste
into usable products. It uses 100 percent virgin PET
granules. There are two or three manufacturing units
like them in the city, which are involved in preform and
bottle manufacturing, along with water bottle-filling.
Its products are supplied to distributors in Bardia,
Surkhet, Kathmandu, and Banke districts.

3.3.4 Collectors
After discussions with the municipality, organisations
engaged in waste management in Nepalgunj, major
consumers of PET bottles (hotels, etc), the team identified
Mangal Prashad Gupta, Guddu, Surender Tiwari, Nuri and
Mehfuj Ansari, Naseem Ahmad Ansari, Mohd. Hanif Shekh
Khan, and Irfan Khan as the major collectors who are
involved in PET waste collection in Nepalgunj.
Mr Mangal Prashad Gupta has been working as a scrapdealer for the last twenty-five years or so. He has an aide.
Waste-pickers pick PET bottles from roadside and sell to
him at NPR 20 per kg. Gupta collects 20-25 kg of waste
a day. Nepalgunj alone generates 200 kg per day of PET
waste. He has limited space.
He has not received any help from government nor is he
facing any harassment from government. He sells PET
bottles after segregation to Jalalu Kabaadi at NPR 25 per
kg. There are three major scrap-dealers who send PET to
India, Naseem Kabaadi, Jalalu Kabaadiand Santosh Gudia.
Among them, Naseem Kabaadi is the major player and
he collects 10 TPD of PET bottles from Banke district and
from other regions of Nepal. He also has a baling machine.
Guddu and Surender Tiwari buys PET bottles at NPR 20
per kg. They have total eight workers. They collect 4 tonnes
of PET waste every six months. They don’t use safety gears.
There are 50 Kabaadi in Nepalgunj who have the licence to
operate.
They are paid about NPR 11,000-12,000 per month.
Nuri and Mehfuj Ansari, wife and husband, have taken land
measuring about 8 dhur on lease at NPR 5,000 per month.
They buy 1.5 quintals of PET bottles a day from ragpickers
located in Nepalgunj and Surkhet at NPR 20-25 per kg. They
sell PET bottles to Naseem Kabaadi or Salaudin Kabaadi at
NPR 35 per kg. They have employed an under-age boy and
pay him NPR 3,000 per month as salary. Before the ban on
the import of plastic in India, they used to sell PET bottles
to Rupaidia Kabaadi. They are registered licence holders and
so do not face any problem. They pay NPR 5,000 as tax every
month to the government.
There is a granule making unit in Inderpur. The setting
up of a PET recycling unit would not affect their business,
and, in fact, it would be a boon for them.
Naseem Ahmad Ansari collects 20 TPD of PET waste (both
transparent and coloured) at NPR 20-25 per kg. He has
employed four workers. He bales PET bottles and sells
them in India. He sells transparent PET at NPR 27-28 and
coloured ones for INR 25.

i.e. Pashupati (Uttarakhand) and Reliance (Baranki).
Approximately 100 TPM tonnes of waste is generated in
Banke district. Kathmandu, Narayangarh, and Kakarbitta
generate high volume of waste. One bundle of baled
PET waste contains 140-150 kg of PET waste. He doesn’t
remove labels and caps from bottles. There are 15-20 big
Kabaadis in Nepalgunj. They do not use safety gears. No
insurance is provided to them. The costs of machineries
are NPR 1.5 lakhs and 3 lakhs for old and new respectively.
They have bought these machines from Ahmedabad,
Gujarat.
Hanif Sheikh Khan and Irfan Khan sell PET waste to
Naseem and Salam at NPR 25-30 per kg. Hanif collects 1
quintal of waste per day, and Irfan collects 60-70 kg per
day. They receive waste from all cities of Banke district.
They buy waste from waste pickers at NPR 15-20 per kg
in mixed form. Hanif’s area of collection is 0.5 katha and
that of Irfan is 12-13 feet. They are not registered with the
government. This work is not enough for their livelihood.
They are facing problems due to the ban on import of PET
waste into India. They would benefit if a recycling plant
were set up in Nepal.
There are more than thirty collection centres to which
collected waste is sold. Waste-pickers collect mixed waste,
and the PET products collected by them are generally
water and cold-drink bottles,mostly transparent. They
collect waste from roads, private homes, hotels and
restaurants. Collectors also collect five or six PET bottles
from roadside daily. The collected waste is handed over to
scrap-dealers or collection centres on the same day or the
next day at NPR 10-15 per kg.
Most of them are not provided with any safety gear, and
none of the collectors has medical insurance or health
cards. The government does not provide any benefits to
collectors. They earn NPR 5,000 to NPR 6,000 per month.
This income is not sufficient for their livelihood. They
don’t have any knowledge about further processing of
waste. Social problems like employers abusing and racist
comments, are some of the problems faced by them.

3.3.5 Major consumers
There are five or six hotels in Nepalgunj with high
occupancy rate. They give mixed waste to Nepalgunj
Vatawaran Srijan Kendra at NPR 3,500 per month. Around
20-30 kg per month PET bottles are generated by Hotel
Cygnett.
Usually, residents of Nepalgunj don’t segregate waste
at household level and just give mixed waste to waste
collectors. Waste collectors charge them NPR 100 per
month. They use mainly cold-drink PET bottles. They
don’t have any knowledge about the volume or price of
PET.

PET waste is transported to recycling plants in India,
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3.3.6 Status of PET bottle production
and of PET waste flow
The major outcomes of interactions with the various
stakeholders in Nepalgunj are summarized below:
A. Estimate of PET waste generation
Table 3.7: Status of PET production and PET waste flow in
Nepalgunj

C. Economy of PET bottle production and PET waste
Table 3.9: Economy of PET bottle production and PET waste
in Nepalgunj

S.N

Economy of PET bottle production and
PET waste

1.

Average cost of preforms per kg

200

2.

Cost of unused empty PET bottles per kg

230

3.

Local transportation cost for PET waste to
the baling unit per kg

2-3

4.

Baling cost per kg

6

5.

Transportation and handling cost to
recycler within country per kg

10

NPR

1.

Population of Nepalgunj
Sub-metropolitan City

146,424

2.

Floating population (No.)

-

3.

Preform manufacturers (No.)

5

6.

Transportation and handling cost to India

12-13

4.

No. of PET bottle manufacturers (No.)

4-5

7.

50-55

5.

Ragpickers involved in PET waste
collection (No.)

Landed cost of bales of PET waste to
Indian units

6.

Balers (No.)

1

7.

PET waste collection centres (No.)

25

8.

Recyclers (No.)

9.

Quantity of preforms manufactured (TPD)

80-100

Source: Survey findings

7-8

10.

Quantity of PET waste generated (TPD)

8-10

11.

Estimated PET waste collection rate (%)

50-60

12.

Estimated PET waste recycled (%)

13.

Approximate quantity of PET waste
exported (TPA)

-

In the Kathmandu Valley, garbage is not managed properly,
to say the least. Garbage is everywhere, stuffed in plastic
bags and dropped in drainage ditches or openly piled on
the roadside or on river banks. It is thrown out of bus
windows and off the roof tops into neighbours’ yards.

900
The total waste collection rate in the country is 90 percent.
Almost 50 percent of the collected waste is handled by
municipalities, whereas the other 50 percent is collected
by the informal sector. Around 2,000 private agencies are
working in the waste management sector in the country.

Source: Survey findings

B. Social and environmental aspects
Table 3.8: Social and environmental aspects of Nepalgunj

S.N.

Environmental and Social
Aspects

1.

Awareness of environmental
impacts of PET waste
among different
stakeholders

1

2.

Use of safety gears by waste
collectors and ragpickers

2

3.

Social acceptance of waste
collectors/ragpickers in the
community

1

4.

Availability of health
insurance for ragpickers/
collectors

1

(Rank on 1–5 Scale)
( 1: Least, 5: Highest)

Source: Survey findings
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3.4 Kathmandu
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There are four major divisions under GoN that are directly or
indirectly related to management of PET bottles: Solid Waste
Management, Mechanical, Environmental and Administrative.
Although each of the three levels of government, local, district
and central has an important role in the management of PET
bottles in the country. The collection, as well as management,
of waste is carried out mainly by the informal sector. One of
the major reasons is that the government is facing problems in
recruiting staff in this field. The system is, mainly dependent
on the PPP models. The collection of PET bottles waste from
residential and commercial areas is mainly done by waste
pickers, as well as private collectors, who either have their own
bailing centres or sell PET bottles to balers. After the ban on
import into India, baled PET bottles are now being illegally
transported to India. There are many gateways Birgunj,
Bhairahawa, Jogmani, Ghorahi borders and so on through
which baled PET bottles are illegally transported to India.
The private sector, along with urban local bodies, can help
in implementing a business plan on PET waste recycling
facility by formalizing the entire chain of activities,
implementing social responsibility plans and such other
activities, with a holistic approach.

Lalitpur Metropolitan City collects 60-70 percent of the
waste in its area. Informal groups buy PET bottles at NPR
15-25 per kg. There are thirty balers in the Kathmandu
Valley alone, who sell baled products at NPR 30-50 per kg.
The coloured PET bottles are cheaper than the transparent
ones. The rates vary according to the prevailing Indian
market rates, varying fuel/transportation costs and the
international prices of PET.
Doko Recyclers is a new company, working since July
2017. The company has employees. It uses Android app
and social media for marketing. It collects mixed waste
from households and institutes and charges NPR 5 per day
from each household. It segregates mixed waste and bales
PET waste and cardboards. It has its own baling machine.
It sells baled PET waste to local scrap-dealers at NPR 25-30
per kg.
Himalayan Climate Initiative (HCI) is a non-profit
organisation committed to social inclusion and
climate resilience. It advocates Nepal adopting a zerocarbon economic growth trajectory. HCI is a youth-led
organisation and has more than 1,800 members and
300 volunteers working in a number of its initiatives. It
has wide national and international networks. HCI and
its partners, GIZ, Coca Cola Foundation, and Ganesha
Ecosphere started an initiative, Nagar Mitra: Friends of the
City Social Enterprise, for recycling PET bottles. Earlier,
the enterprise used to collect, sort, bale and export baled
PET to Ganesha Ecosphere, which added value to it by
recycling it. However,since the New Waste Management
Rules of the GoI came into force, HCI has been supporting
implementation of a social enterprise for the PET
collection and recycling supply chain in Nepal.
It runs a PET waste recollection and baling centre, which
has recycled more than two crore PET bottles so far.
The PET collection/sorting/baling social enterprise in
Kathmandu employs forty (33 female) fulltime waste
workers and supports another two hundred and forty
three operating independently.
HCI sells baled PET at NPR 45 to 48 per kg. Of them, fifty
percent consists of drinking water bottles, while the
remaining fifty percent consists of aerated drink bottles. Its
baling plant in Kathmandu produces seven to eight bales
of 125-130 kg weight per day (equivalent to approximately
1 TPD). HCI has showcased the use of PET bottle waste in
the construction of its project office.
HCI provides fair labour wages, as well as medical and
educational support, to waste workers and their families.

3.4.1 Government officials
The Department of Food Safety & Quality Control,
Ministry of Agriculture Development is the regulatory
agency for all industries engaged in food products that

have to get licence from it. The department is also
responsible for randomly selecting samples of food
products from the market and testing them at its food
laboratory for compliance with safety standards. The
same procedures are also followed for all food products
which are either to be exported or imported. Apart from
the head office, the department has five regional offices
in the eastern, western, central, mid-western and far
western regions of Nepal. The department has set up
four quarantine laboratories, three of which are located
at Nepal-India border and one at Nepal-China border.
There is a food standards committee, headed by
Secretary, Ministry of Agriculture Development, which is
responsible for setting mandatory standards for all food
products. The committee has representation from other
departments and ministries such as Commerce, Home,
Industries, and NBSM. The agency is also responsible
for development of food technology and capacity
building in the food sector. With regard to the PET
bottles used for drinking water or for soft drinks and
other applications, the focus is on labelling requirements
and listing gradient. The quality of PET bottles are not
covered in the standards. However, processed drinking
water guidelines are under preparation, and these are
also expected to cover the packaging aspects. Once the
guidelines are prepared, these would be approved by the
authorities concerned after consultations with other
stakeholders.
Food grade packaging guidelines are being prepared by
the NBSM and are expected to be released in four or five
months’ time.
NEPMCAC was founded as an NGO in 1997. It mainly
works in the areas of waste collection and composting.
In 2015, the group floated a private limited company,
NEPSIMYAC Seva Pvt Ltd, for waste management. The
company is part of the Waste Management Group Pvt
Ltd, which operates in Biratnagar.
Currently, it is the largest agency in Kathmandu, with
about 280 employees collecting waste door-to-door,
covering 36,000 households. Approximately 150 TPD
of waste is collected by the agency in the three main
metropolitan areas of the valley, Lalitpur, Bhaktapur and
Kathmandu. However, no records of used PET bottles or
containers are maintained by the company. Segregation
and composting units are based at the transfer station
of the municipality. About 13-14 TPM of compost are
produced by the unit, which is sold at NPR 13-14 per kg.
A new plant for integrated waste management
(composting, landfill, Material Recovery Facility [MRF]),
to be launched in Bhaktapur, will increase its capacity. A
fee at NPR 350 per household is charged for sustaining
its operations. In some areas the agency is also involved
in sweeping activities.
Possibilities of Establishing PET Bottle Recycling Loop in Nepal
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3.4.2 Manufacturers and user industries
Bottlers Nepal Ltd was established in 1984 and uses PET
packaging in its aerated drink bottles. The capacity of the
plant is 100 bottles per minute. There are 200 workers
in the unit. The major source of the PET bottles used in
the plant is MMP Polymers. PET bottles are made of 100
percent virgin preforms and have no substitute other than
cans. The unit procures preforms at NPR 7 to 10 per piece.
The end products have the 3R logo. The end products are
supplied all over Kathmandu and its periphery. The prices
of the different end products using PET packaging vary
from NPR 25 to 150. The main equipment in the plant is
bottle-maker, cooler, condenser and filter.
The unit uses PET bottles of 300ml, 500ml, 1 litre and
2.5 litre capacities. Its unit in Bharatpur has thrice the
capacity, is more automated and employs about 200
workers. Coca Cola Nepal produces almost 2,500 TPA of
PET bottles, procuring preforms from a plant in Hetauda
and from other sources. The shelf life of PET bottled
aerated drink is about seventy-five days.
Due to the lack of regulatory frameworks and standards
for food grade packaging, including PET, and also due to
the policy of some key PET bottle users for only virgin
material, recycled preforms are not being used.
The most important factor for promoting recycling of PET
bottles in Nepal is their proper collection from different
sources by organizing waste-pickers. Installing a PET
recycling plant in Nepal would have no effect on their
business because they use only virgin PET as per their
standards policy.
A-One Polymers is a PET bottle manufacturing unit in
Gajuri, 60 km from Kathmandu. The unit has a capacity
of producing 2.5 TPD of 1 litre PET bottles (transparent),
HDPE and LDPE processing (200–250 kg per day). The unit
employs seven workers per shift and operates two shifts.
The unit is facing increasing competition from new units,
resulting in lower margins and production.
About 25 to 30 TPD of virgin PET granules, equivalent
to about 10,000 TPA are consumed in the Kathmandu
Valley alone. Recycled PET granules, to the extent of 10-15
percent of the total consumption, are also used. If used
more than 15 percent, PET products turn yellowish in
colour,and that is one of the reasons the use of recycled
PET granules is limited.

raw materials from Micropet, Karnal (Haryana), via the
Bhairahawa border. The promoter plans to setup a value
added production line at Balaju in Kathmandu at an
investment of NPR 2.5 crores to produce 2 TPD of PET
granules. The major PET bottle manufacturers include
TSN, Shivashakti, GSPET and Himalayan Multiples (Balaju).
The major enduse segments are mineral water (40-50%),
soft drinks (25-30%) and distillers (15-20%).
A lot of distillers located in the Terai region pack their
products in 300ml PET bottles. An official of the unit was
of the opinion that master batch colouring should be
allowed for non-food grade packaging and governmental
agencies could play a major role in promoting this sector.
TSN PET Bottles Industries Pvt Ltd, Lalitpur, with a
total capacity of 250 TPM across its three manufacturing
units, is one of the largest manufacturers of PET bottles in
Kathmandu. The company manufactures a wide range of
preforms and PET bottles in 300 ml, 500 ml, 1 litre, 10 litres
and other capacities. The company has a conglomerate
of interests in healthcare, international trade, PVC films,
pharmaceuticals, juices, distillery and cosmetics, apart
from PET bottle manufacturing.
The company uses only virgin PET granules, procured
generally from two Indian sources, Reliance and IndoRama. As a member country signatory to SAFTA, Nepal
has to pay a customs duty of only six percent on virgin
PET granules imported from India. If the same material
were imported from China, an import duty of ten percent
would be applicable.
The company manufactures PET bottles and jars for
both food grades (with direct contact) and non-food
grade (without direct contact with the ingredients, ie
pharmaceuticals, confectionery). All their products
conform to the ISO food safety standards,and no standards
or guidelines have been formulated in Nepal so far.
The apex requirement for the packaging of pharmaceuticals
is very high owing to the requirement of following the Good
Manufacturing Practices (GMP). A fully automated PET
bottle plant for mineral water, carbonated beverages, juices,
distillery, etc costs about USD 100,000, while a similar plant
for pharmaceuticals costs about USD 1 million.
Of the total annual production of about 2,000 tonnes
of PET bottles by the group, the mineral water sector
accounts for almost 50 percent and the carbonated
beverage and cosmetics segments 15 percent each.

No quality requirements for recycled PET were highlighted
by the unit. The normal process followed is visual
inspection for quality checks.

The group is an active member of the International Plastic
Asia Pacific Manufacturers Association, which operates in
fifty-three countries.

The unit generates about 3–4 percent waste of the material
processed, which is sold to local scrap dealers. It procures

Lack ofa clear-cut plastic recycling policy is seen as a major
limiting factor for the growth of this sector.
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3.4.3 Balers
Imadol Plastic Udhyog was setup in 2012. It has capacity of
30 TPM, producing ten bales, each weighing 120-125 kg per
day. It employs about ten workers. No social benefits such
as PPE or medical insurance are provided to workers.
Bales are exported to India, illegally through the Birgunj
or Bhairahawa borders through carriers who manage
transportation as well as the customs on both sides. The
main destinations for the products are Kashipur, Kanpur and
Meerut, with a little quantity ending up in Delhi as well.
The unit employs labourers on contract basis, depending
on the availability of raw materials and the demand for the
product across the border. These wagers are paid NPR 2 per kg.
The rate for coloured bundles is less than that for the
transparent ones. The product prices are primarily
determined by the prevailing prices in India.
A washing and shredding unit was established in Kathmandu
to produce PET chips, but the plant had to be closed down
within a short span. The reason was the inability to tap the
market, as well as quality issues, which was due to adopting an
unproven technology. However, there is good scope for atleast
one PET recycling plant in Nepal.
Kalika Chowk Plastic Tatha Carton is one of the largest
baling units in Kathmandu. It has a capacity of about 70
TPM. Typically, a truckload of products transported from
the unit comprises 80 bales (65 white and 15 green), each
weighing about 110-120 kg. The total export of PET bales
from the country is estimated at 10,000 to 12,000 TPA.
Most of the material from here is transported to Delhi’s
PET granule manufacturing units at a net price of NPR 46
per kg. The entrepreneur’s margin is about 10-12 percent of
the selling price.
The promoter is not sure about the viability of a recycling
plant in Nepal and what impact it would have on its own
operations.
New Omkar Plastic & Prasodhon Kendra was established
in 2013 and produces on average about 50 TPM of bales.
The average weight per bale is approximately 150 kg. The
unit employs about four workers at the product unit and
another four in supervising the transportation and logistics
operations.
There are fifteen eighteen parties in Kathmandu who are in
PET waste baling business, with capacities varying from 30
to 60 TPM.
The baling machine producesbales, each weighing 250-300
kg. These machines, with power consumption of 6 kw, cost
about INR 5 lakhs.

The economics of the baling process works as under:
i. Cost of used PET bottles: NPR 25–28 per kg
ii. Transportation costs: NPR 5–6 per kg
iii. Cost of production: NPR 5–6 per kg
Total: NPR 35–40 per kg
PET bales are sold at a net price of NPR 45–46 per kg,
and additional cost of NPR 10 per kg is incurred in
transporting them to India.Normally, the agents who
supply the material to India incur the transportation costs.
There are about forty-five-fifty units manufacturing PET
bottles and containers from preforms or PET chips.
The proportion of transparent to green PET waste is about
85:15. Red PET bottles, which are normally used by the
pharmaceutical industry, have a very low share of the
PET waste market. The major baling units in Kathmandu
collectively produce about 7,500–8,000 TPA, which is
transported illegally into India through Bhairahawa,
Nepalgunj, Biratnagar, Birgunj and some other NepalIndia border towns.
The destinations for baled PET waste are Delhi, Gajraula,
Meerut, Panipat, Kanpur, Bilaspur and some other towns
in India, where this waste is either converted to PET chips
(Daana) or used for manufacturing fibre or yarn.
A PET bottle recycling plant in Nepal would benefit all
stakeholders, especially the informal sector involved in the
collection and baling operations.

3.4.4 User industries
Nepal Innovation Lab came up in the wake of the
earthquake, which struck Nepal in 2015. It was setup in
December 2015 with financing from World Vision–Nepal.
The laboratory supports projects aimed at development
and launching of technologies that are field-ready, while
looking at loop holes in the supply chain management.
One of the initiatives of the project is using waste plastics,
including PET, as a roof-filler for the transitional shelters
constructed for earthquake victims. This replaces the
conventional fibre glass insulation material. The project
offers a lot of livelihood opportunities for the community,
especially for those from rural areas. It also aims at
creating stockpiles to meet any emergency situation.
The material is a cost-effective option and highly
environment-friendly. The requisite exhaustion/strength
tests of the material have found it to be adequate for the
application it is being put to.
The ownership and operation of the venture lie with a
cooperative, with the initial capital fund provided by
the World Vision to implement the project. The product
meets the guidelines on construction of school buildings
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issued by the pilot projects of the National Reconstruction
Agencies (NRA). The cost of standard room using these
materials is as low as USD 2,000.

like to get technology and equipment from China and
firmly believes that the recycling plant would be a viable
proposition for Nepal.

Nepal Innovation Lab has developed a material called
“polyfloss” from PET waste. A pilot project for insulating a
roof of schools with an area of 7m x 14 m has been initiated
at a cost of USD 2,000. The next generation machine for
making “polyfloss” from PET waste is being developed,
and it would cost only about USD 500. The roofing could
be completed in two days against two or three weeks taken
now with the conventional systems. The project is a pilot
project. The demand for polyfloss is insignificant at the
moment, though it is expected to pick up.

Sonali Plastics Scrap & Kabaad Centre was set up in 2013.
It was a pioneering unit in Nepal. The unit has installed a
new machine, which can produce bales upto 300 kg. The
unit produces about 30 TPM of bales with 5-6 bales per
day, each weighing on average 200 kg.

Zsang Goisang was setup in 2006. It has the capacity of
producing 3 TPD of PET chips from waste materials. The
production at the unit about a year ago was on average 2-3
TPD, which has now fallen to 1 TPD due to several factors
like drop in the prices of petroleum products and low market
adversely affecting the PET prices.The work force size has also
reduced to fifteen to twenty from about fifty a year ago.
The management feels that the major reasons for the
production slowdown are the charging of 13 percent VAT
and lack of a clear cut policy on recycling. Furthermore,
issues of labour and power situations have added to the
woes of the recycling industry.
The unit procures raw materials (used PET bottles) direct
from Kabaadi, and these are crushed, washed, dried and
melted in excrusionto convert them into chips.
These chips mainly find usage at distillers’ bottling plant level,
whereas the major manufacturers of carbonated beverage
and mineral water bottlers mainly use virgin PET material.
It has also setup a washing and grinding unit at Dhunche. The
unit has a capacity of 30 TPM. The Kathmandu unit, which
has the capacity of 50-60 TPM, also recycles PP cement bags.
The Dhunche plant basically processes factory waste of the
PET bottle manufacturing facilities.
The spurt of balling facilities all over Nepal has put
pressure on the unit for procurement of its raw material
and is another reason for the slowdown it is experiencing.
They also feel that, if the ban on import of PET waste into
India is enforced forcefully, the price of input material can
come down drastically.
The price of the PET chips produced by the unit is about
NPR 90 per kg.
The unit was setup in 2006 with a capital investment of
NPR 35 lakhs. The promoter is very keen to setup a value
added production line to manufacture fibre from PET
chips, but he is keen on having an Indian partner and
access to the Indian market. At the same time it would
28
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Out of a total of about 800 TPM for the entire country,
about 500 TPM of PET bales are exported from
Kathmandu alone. In the Terai region, the consumption
pattern is different, with the local people usually not
consuming bottled water.
The selling price of PET bales is about NPR 8,000 (40 kg),
while the corresponding prices of green andred PET bales
are 5-20 percent and 25-30 percent less respectively.
The bales are exported to places like Yamuna Nagar, Delhi,
Kashipur, Barabanki and Kanpur in India. The promoter
is of the opinion that there is a high potential for making
value-added products like fibre and yarn from a greenfield
PET recycling plant in Nepal.
Till a few years back, most of the baled material used to
be supplied to the Reliance Industries Plant at Barabanki
(Uttar Pradesh, India). With a downturn in petroleum
prices, the prices of PET have also fallen. The unit, which
used to operate with seventy-five workers at one time, is
now down to fifteen-twenty workers.
The other major factors which have affected the industry
adversely over the past few years are the time restrictions
imposed on transporters and increasing competition. The
promoter was of the opinion that an integrated PET recycling
plant with a capacity of 10,000 to 12,000 TPA to manufacture
PET fibre as end product is a viable proposition.

3.4.5 Collectors
Cleanup Nepal is an NGO working in the environmental
sector since 2013. It works on waste management in
Kathmandu and surrounding areas.
The NGO recently had a nationwide campaign on
September 16, 2017 for creating awareness of the solid
waste management (SWM) issues, in which 25,000 people
participated. The NGO has also been instrumental in
developing a yearlong academic programme focusing on
SWM and related issues. It has also developed a monthlong course for grade seven for schools, which has already
been taken up by one private and three government
schools. A separate module for training of school staff and
teachers has also been developed.
Impact Marathan, an international agency, has funded
some of the initiatives of Cleanup, Nepal. ABC, Sweden

has announced funding for its programmes for schools
for next year. Cleanup Nepal is also actively working in the
Spatial Mapping of SWM with the help of an organisation
called Young Innovations, a U.S based enterprise which is
working on the ‘Open Data’ theme.
There are a few potential synergies with HCI, especially
in the areas of working together with the informal sector,
focusing on areas such as social aspects, training and
capacity building, decentralized solutions, which could be
scaled up and replicated elsewhere in Nepal.
Cleanup Nepal has taken up three wards in Kathmandu,
i.e. ward no. 3, 5 and 32, for digitally mapping the waste
management infrastructure such as bins, households,
route map, crowd source data (App-based) and so on.
A total population of about 1 lakh is being covered
through this initiative. Through its initiative in the three
wards, about 82 percent of the quantum of MSW is being
diverted from landfills by training waste workers in
segregation and establishing downstream linkages.
NepWaste works in the SWM sector. Its sister organisation,
Lead Nepal, an NGO, had conducted a number of studies on
disaster waste management and on production of compost
from MSW. It also sells organic products.
The trial runs for the plant, which was setup in 2016,
indicated a higher than desired quantity of heavy metals
in the compost and therefore, the project for producing
‘organic compost’ has been put on a back burner. The
produce, however, is being sold as a fertilizer.

3.4.6 Status of PET bottle production
and of PET waste flow
The major outcomes of the interactions with the various
stakeholders in Kathmandu are summarized below:
A. Estimate of PET waste generation
Table 3.10: Status of PET production and PET waste flow in
Kathmandu
1.

Population of Kathmandu Valley (Census, 2,517,023
2011)

2.

Floating population (No.)

-

3.

Preform manufacturers (No.)

10

4.

No. of PET bottle manufacturers (No.)

12

5.

Ragpickers involved in PET waste
collection (No.)

6.

Balers (No.)

19

7.

PET waste collection centres (No.)

45

300-400

8.

Recyclers (No.)

1

9.

Quantity of preform manufactured (TPD)

-

10.

Quantity of PET waste generated (TPD)

20

11.

Estimated quantity of PET waste
collection rate (%)

80

12.

Quantity of PET waste recycled (TPD)

2

13.

Approximate quantity of PET waste
exported (TPA)

5,000

Source: Survey findings

B. Social andenvironmental aspects
The cost of production of fertilizer is NPR 4 per kg, while the
selling price is NPR 9 per kg, which is lower than the prices
of some other competitors who sell similar products at NPR
18-22 per kg. Fifty percent of the selling price of compost
with organic matter is subsidized by the government.
The proposed NepWaste project carries out integrated
SWM operations, covering 300,000 households (or 750,000
families) across the Kathmandu Valley.
The project will take about three years to complete once
the PDA is signed with the government. The project does
not lay any special emphasis on PET waste; instead, the
focus is on integrated waste management.
The project cost is envisaged at USD 70 millions with
debt:equity ratio of 70:30. The government will provide
land, and other resources will have to be generated by the
organisation. An area of 50 acres at the existing dumping
site of Banchare danda and a piece of land at the Teku
transfer station have been allocated. The project will also
manage the existing landfill site and other transfer stations
such as the one at Balaju and will have an MRF as well.

Table 3.11: Social and environmental aspects of Kathmandu
Environmental and Social
Aspects

(Rank on 1–5 Scale)
(1: Least, 5: Highest)

Awareness of
environmental impacts of
PET waste among different
stakeholders

2

2.

Use of safety gears by waste
collectors and ragpickers

2

3.

Social acceptance of waste
collectors/ragpickers in the
community

1

Availability of health
insurance for ragpickers/
collectors

1

S.N.
1.

4.

Source: Survey findings
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C. Economy of PET bottle production and PET waste
Table 3.12: Economy of PET bottle production and PET
waste in Kathmandu

S.N.

Economy of PET Bottle Production and PET
NPR
Waste

1.

Average cost of preforms per kg

140

2.

Cost of unused empty PET bottles per kg

250

3.

Local transportation cost for PET waste to
the baling unit per kg

5-6

4.

Baling cost per kg

6-8

5.

Transportation and handling cost to recycler
within country per kg

10

6.

Transportation and handling cost to India

-

7.

Landed cost of bales of PET waste to Indian
units

-

Source: Survey findings

3.5 Biratnagar
3.5.1 Manufacturer
M.M. Plastics, located on the Koshi Highway is a mid-sized
plant manufacturing PET, PVC, PP and HDPE bottles and
packs/containers for various enduse applications. The
main PET bottle-making plant, which supplies to Coca
Cola bottlers in Nepal, is located at Hetauda.
The unit uses only virgin PET granules, which are procured
from Reliance Industries Ltd, India. The landed cost of PET
granules is about NPR 150 per kg, including the customs
duty of 6 percent.
The Biratnagar PET unit has a capacity of 30 TPM, while its
Hetauda Plant, with a capacity of 250 TPM, is the largest in
the country.
General Plastics, located in the Duhabi area of Biratnagar,
is one of the major manufacturers of PET preforms and
bottles. The town boasts of about ten-twelve major units.
The capacity of the unit is 150 TPM of pre forms and 20
TPM of PET bottles.
Nepal is experiencing an ‘over supply’ situation as far as
PET bottles are concerned due to mushrooming of new
units all over the country.
The unit uses only virgin PET granules, which are
procured from Reliance and Indo Rama. It never uses
the PET granules made from waste material, even in
small quantities, due to traces of metals like aluminium
in such material. There is generally a price difference of
5-10 percent between the transparent and coloured PET
granules. The PET waste generated at the plant is usually
about 1 percent of the production. The preforms waste is
30
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cut and reused, while the lumps formed during production
cannot be reused.

Collectors
About 300 waste collectors are active in Biratnagar. The
PET waste, consisting of used bottles and jars, is mainly
collected from roadside drains and commercial areas.
There are very few secondary bins in the town on the roads
and in open drains.
No health card or medical insurance is provided to the
informal sector either by the metropolitan authority or by
Kabaadis (scrap-dealers) they are associated with.
Scrap-dealers buy the recyclables collected by them and
pay them instantly. The material is further segregated at
their storage and PET bottles/jars are handed over to balers.
PET bottles contribute approximately 30 percent of waste
collectors’ earnings. They earn about NPR 6,000 to 7,000
per month. They don’t face any harassment from the police
or staff of the metropolitan authority/municipality. Some
waste collectors also collect recyclables from the dumping
site at Kesaliya. Some municipal workers also collect
recyclables. There was unanimity of opinion on the positive
impact of establishing a PET recycling plant in Nepal.

3.5.2 Balers
Shree Jagdamba Enterprises was set up in 2014. The total
baling capacity of the unit is about 30 TPM. The daily
production is 9–10 bales of 110 kg each.
The unit has access to ten or twelve sources of used PET
bottles and jars. The waste is received in mixed form and is
segregated within the unit.
The plant’s bailing unit was set up at a cost of NPR 6 lakhs,
and a new bailing machine was added recently. The unit
employs five workers, and baled products are supplied
to the yarn manufacturing unit of Ganesh Polytex Ltd in
Bilaspur, India, through the Jogmani border. The unit’s
annual turnover is approximately NPR two crores.
The selling price per bale is approximately NPR 5,000 (or
approximately NPR 45 per kg), while the procurement price
of PET waste is NPR 27 per kg. It prefers to have the unit
closer to Biratnagar. The landed price of bales in India is about
NPR 55–60 per kg. A PET recycling plant in Nepal would go a
long way in improving the livelihoods of the informal sector
involved in the collection and baling operations.

3.5.3 Status of PET bottle production
and of PET waste flow
The major outcomes of interactions with the various
stakeholders in Kathmandu are summarized below:

A. Estimate of PET waste generation

C. Economy of PET bottle Production and PET Waste

Table 3.13: Status of PET production and PET waste flow in
Biratnagar

Table 3.15: Economy of PET bottle production and PET
waste in Biratnagar

S.N.

Economy of PET Bottle Production and
PET Waste

NPR

1.

Average cost of preforms per kg

180

2.

Average cost of unusedempty PET bottles
per kg

250

3.

Local transportation cost for PET waste to
the baling unit per kg

5-6

3

4.

Baling cost per kg

6-8

15

5.

Transportation and handling cost to recycler
within the country per kg

10

6.

Transportation and handling cost to India

-

7.

Landed cost of bales of PET waste to Indian
units

-

1.

Population of Biratnagar (Census, 2011)

2.

Floating population (No.)

3.

Preform manufacturers (No.)

2-3

4.

No. of PET bottle manufacturers (No.)

10

5.

Ragpickers involved in PET waste
collection (No.)

300

6.

Balers (No.)

7.

PET waste collection centres (No.)

8.

Recyclers (No.)

-

9.

Quantity of preform manufactured
(TPD)

-

10.

Quantity of PET waste generated (TPD)

3

11.

Estimated PET waste collection rate (%)

80

12.

Estimated PET waste recycled (%)

13.

Approximate quantity of PET waste
exported (TPA)

2,04,949
-

1000

B. Social and environmental aspects
Table 3.14: Social and environmental aspects of Biratnagar

1.

2.

3.

4.

Environmental and Social
Aspects

(Rank on 1–5 Scale)
(1: Least, 5: Highest)

Awareness of
environmental impacts
of PET waste among
different stakeholders

1

Use of safety gears by
waste collectors and
ragpickers

1

Social acceptance of waste
collectors/ragpickers in
the community

1

Availability of health
insurance for ragpickers/
collectors

1

Source: Survey findings

3.6 Birgunj
3.6.1 Government officials

Source: Survey findings

S.N.

Source: Survey findings

-

Birgunj Metropolitan City
There are thirty-two wards, with 2 lakh population in
Birgunj. Birgunj Metropolitan City is responsible for
collecting waste in the area. After collection, waste is
dumped in a designated site without proper segregation.
A new landfill site, with an area of 22 Bigha in ward no.
16, is under construction. There is no collection fee for
households, while NPR 3,000–5,000 per month is charged
from hotels. There is no PET bottle manufacturing
industry in Birgunj. There is no regulatory framework
for PET in Nepal. A total of 262 (male: 166) workers are
associated with the metropolitan city. The salary of
staff varies from NPR 13,000 to NPR 23,000 per month.
Medical insurance and safety gears are provided by the
municipality, but safety gears are not used by the waste
workers. No major impact has been noted due to the ban
on the import of plastic waste into India. However, PET
waste is still being illegally transported to India through
various channels. The section chief informed the survey
team that installing a PET recycling plant is feasible in
Nepal, but he had no clue about the challenges faced
during the installation and operation phases. If certain
incentives are given, then people would return the used
PET waste direct to a recycling plant.
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3.6.2 Manufacturer
Navin Polymer Udhyog was established in 2003 and
manufactures virgin PET preforms. Earlier, the company
exported 100 percent of its virgin PET preforms to
India,but it now sells some quantity in some parts of
Nepal as well. The unit operates twelve hours a day and
manufactures about 100 TPM of virgin PET preforms.
All its machines are automatic. It employs six workers,
especially for the manufacturing of virgin PET preforms.
The company plans to set up a small PET recycling plant
in Nepal. The unit procures raw materials for virgin PET
preform at NPR 140 per kg and sells preforms at NPR 180
per kg. Biratnagar, Bhairahawa, Birgunj and Nepalgunj are
the major borders through which baled PETs are illegally
transported to India.

3.6.3 Collector
The waste collection unit owned by Mr Hira Lal was
established twelve years ago. It occupies an area of 170 sq
m. The unit collects 1.5-2 quintals of PET waste a month.
It receives higher quantity of transparent PET waste
than coloured PETs. The collector purchases PET waste
at NPR 18 per kg and sells to balers at NPR 25 per kg.
According to him, a bundle of 1 kg of PET bottles includes
approximately forty to fifty pieces of PET bottles. There
are six or seven balers in Birgunj. There are three workers
working at his collection unit, whose salaries vary from
NPR 10,000 to NPR 12,000. The collector was not aware
of the quantity of PET waste generated from different
sources, i.e. households, commercial, institutions, etc. The
collector is not supported by any government agencies
for safety and security (safety gear, medical insurance,
uniform). The average annual turnover of the collection
centre is NPR 140,000. The collector revealed that an
average volume of 100 TPM of baled PET is transported to
India from the Birgunj border. The collector doesn’t face
any problem in his operations.

3.6.4 Baler
Vaishnavi Hall, a baling unit, was established twenty
years ago. It has a capacity of 10 TPM. The baling machine
was bought from Delhi at a cost of NPR 6 lakhs. A rent of
NPR 25,000 per month is paid by the baler for the area
occupied for the baling plant. There are fifteen workers at
the baling plant. The raw materials for PET baling come
direct from collection centres or from private collectors.
The quantity of transparent PET waste exceeds that of
coloured PET waste. The baler purchases PET waste at
NPR 25 per kg, which includes transportation and labour
costs. The existing capacity and operations are financially
viable. The government doesn’t provide any health cards,
medical insurance, safety gears, uniform or identity cards
to the waste workers. Baled PET is sent to Birgunj border,
from where it is illegally transported to India. An average
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volume of 60 TPM baled PET is transported to India from
the Birgunj border. The baler sells baled PET at NPR 35 per
kg. After recycling, PET waste is converted into granules in
India. The baler sells baled PET to a dealer, who transports
it illegally to India via the Birgunj border three or four
times a month. The baler favoured the idea of installing a
PET recycling plant in Birgunj if good value was provided
for baled PET. He suggested that rope could be one of the
end products from PET recycling.
The team carried out FGDs with a few balers in Birgunj.
The participants of the FGDs were Samim, Modasir
Hussain, Godduji, Ibrahim and Pashuram. The outcomes
of FGDs with the are as follows:
Birgunj generates approximately 80 TPM of PET waste.
There are five or six balers in the area. The major PET
packing products baled are water and cold-drink bottles,
of which 60 percent are produced from transparent PET,
while the remaining 40 percent from coloured PET. Used
PET products are purchased from waste collectors at NPR
30 per kg and baled PET sold to dealers at NPR 40. They also
pay tax of NPR 3,500 a year to the government. Each of the
balers has eight to twelve workers under them, whose salary
varies from NPR 10,000 to NPR 14,000. The baling unit also
has some female workers. No healthcare facilities, safety
gears, or uniform are provided by the government to wastepickers. Baled PET is sent to India for recycling through
illegal means. End products from PET recycling could be
rope, clothes and pillow. The major cities responsible for
generating PET waste products in Nepal are Kathmandu
and Pokhara, which together contribute 450 TPM. To
strengthen their operations, they need a good price for used
PET products, health facilities and safety gear. Installing a
PET recycling plant would be beneficial for them as they
can sell used PET products direct to the plant at a good price
without any intermediary.
The dealer from Reliance India purchases baled PET from
balers and transports it to India through illegal means.
According to him, 80 TPM of PET waste is generated
from Birgunj. He was against the idea of installing a PET
recycling plant in Nepal. He told the balers that they would
suffer a loss if a recycling plant was installed in Birgunj
because small waste collectors could also set up a baling
plant, which would cause stiff competition among them.

3.6.5 User industries
Ice Product Drinking Water imports 900 PET bottles per
week from Kathmandu at NPR 10 per piece. It sells bottles
after filling them with drinking water at NPR 20. The end
product is supplied to the Birgunj area. The unit has six
staff and generates about 4.5 kg of defective PET bottles a
month. The unit sells the defective PET bottles at NPR 12
per kg to waste collectors. It uses only virgin PET bottles as
raw material. Installing a PET recycling plant would have
no effect on its business.

3.6.6 Status of PET bottle production
and of PET waste flow
The major outcomes of interactions with the various
stakeholders in Kathmandu are summarized below:
A. Estimate of PET waste generation
Table 3.16 Status of PET production and PET waste flow in
Birgunj
1.

Population of Birgunj (Census, 2011)

2.

Floating population (No.)

C. Economy of PET bottle production and PET waste
Table 3.18: Economy of PET bottle production and PET
waste

S.N.

Economy of PET Bottle Production and
PET Waste

NPR

1.

Average cost of preforms per kg

180

2.

Average cost of unused empty PET bottles
per kg

230

3.

Local transportation cost for PET waste to
the baling unit per kg

5-6

4.

Baling cost per kg

6-8

5.

Transportation and handling cost to
recycler within country per kg

10

6.

Transportation and handling cost to India

-

7.

Landed cost of bales of PET waste to
Indian units

-

139,068
-

3.

Preform manufacturers (No.)

4.

No. of PET bottle manufacturers (No.)

5.

Ragpickers involved in PET waste
collection (No.)

6.

Balers (No.)

7.

PET waste collection centres (No.)

8.

Recyclers (No.)

-

9.

Average quantity of preforms
manufactured (TPD)

-

10.

Quantity of PET waste generated (TPD)

2

11.

Estimated PET waste collection rate (%)

12.

Estimated PET waste recycled (%)

13.

Approximate quantity of PET waste
exported (TPA)

2-3
3
100-120
5

Source: Survey findings

20-25

80-85
1,200

Source: Survey findings

B. Social and environmental aspects
Table 3.17: Social and environmental aspects of Birgunj
S.N.

Environmental and Social
Aspects

(Rank on 1– 5 Scale)
(1: Least, 5: Highest)

1.

Awareness of environmental
impacts of PET waste among
different stakeholders

1

2.

Use of safety gears by waste
collectors and ragpickers

1

3.

Social acceptance of waste
collectors/ragpickers in the
community

1

4.

Availability of health
insurance for ragpickers/
collectors

1

3.7 Bhairahawa
There are four baling plants near the Bhairahawa border.
Scrap-dealers purchase PET waste at NPR 25 from waste
collectors and sell it to balers at NPR 35 per kg, which
includes transportation and labour costs. The baling
machine operates ten hours a day and generates 1 to 1.5
TPD of baled PET. The selling price of the baled PET is
NPR 48 per kg. Approximately 100 TPM of baled PET is
transported to India via the Bhairahawa border. Most
of the baled PET is transported to Delhi for recycling.
Transparent PET waste exceeds coloured PET in quantity.
The government doesn’t provide any health cards, medical
insurance, safety gears, uniform, or identify cards to
waste workers. Installing a PET recycling plant in Nepal
is feasible, if good incentives are given. The end products
from a PET recycling plant are carpet, clothes, bag, rope,
footwear, tooth brushes and upholstery.

Source: Survey findings
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A. Estimate of PET waste generation

Table 3.21: Economy of PET bottle production and PET
waste

Table 3.19 Status of PET production and PET waste flow in
Bhairahawa
1.

Population of Birgunj (Census, 2011)

2.

Floating population (No.)

3.

Preform manufacturers (No.)

4.

No. of PET bottle manufacturers (No.)

5.

Ragpickers involved in PET waste
collection (No.)

6.

Balers (No.)

7.

PET waste collection centres (No.)

S.N.

Economy of PET Bottles Production and
PET Waste

163,483

1.

Average cost of preforms per kg

-

2.

Average cost of unused empty PET bottles
per kg

250

3.

Local transportation cost for PET waste to
the baling unit per kg

5-6

4.

Baling cost per kg

6-8

5.

Transportation and handling cost to
recycler within country per kg

10

20-25

6.

Transportation and handling cost to India

-

7.

Landed cost of the bales of PET waste to
Indian units

-

2-3
2
100
4

8.

Recyclers (No.)

-

9.

Average quantity of preforms
manufactured (TPD)

-

10.

Average quantity of PET bottles
manufactured (TPD)

-

11.

Quantity of PET waste generated (TPD)

3

12.

Estimated PET waste collection (%)

13.

Estimated PET waste recycled (%)

14.

Approximate quantity of PET waste
exported (TPA)

80-85
1000

Source: Survey findings

C. Social and environmental aspects
Table 3.20: Social and environmental aspects of Bhairahawa

S.N.

Environmental and Social
Aspects

(Rank on 1–5 Scale)
(1: Least, 5: Highest)

Awareness of
environmental impacts of
PET waste among different
stakeholders

1

Use of safety gears by waste
collectors and ragpickers

1

Social acceptance of waste
collectors/ragpickers in the
community

1

Availability of health
insurance for ragpickers/
collectors

1

Source:Survey findings
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NPR
-

Source: Survey findings

3.8 Estimate of PET waste generation
Table 3.1 and Figure 3.1 present estimates of PET waste
generation.

Table 3.22: Estimated PET waste baling capacity and production status in Nepal
Components

Kathmandu

Chitwan

Birgunj

Pokhara

Biratnagar

Bhairahawa

Nepalgunj

Dunche

Total

Approximateno. of PET balers

19

3

5

1

3

4

1

-

35

Baling capacity of all balers
(district-wise) (TPM)

450

80

50

10

80

50

90

-

810

Quantity of PET waste
generated (TPD)

20

3

2

2.5

3

3

2

-

32.5

Estimated quantity of PET
waste collected (%)

80

90

80-85

80

80-85

80

50-6

-

80

No. of workers associated
with baling activity (city-wise)

150

45

55

4

25

40

4

-

319

No. of women workers

Yes

Yes

Yes

Yes

Yes

Yes

Yes

-

Yes

Salary of PET waste workers
(NPR)

14k

14k

12k

14k

13k

13k

11k-12k

-

13k

Gender parity in income for
women

Yes

Yes

Yes

Yes

Yes

Yes

No

-

Yes

Quantity of baled PET
generated (TPM)

400

70

47

7

75

40

80

-

639

80

70

60

70

80

60

60%

-

70

Percentage of coloured PET
waste product (%)

20

30

40

30

20

40

40%

-

30

Cost of raw material for
reform (NPR per kg)

140

Data not
available

140

N/A

140

Data not
available

140

-

140

Cost of Preform (NPR per kg)

180

190

180

170

180

Data Not
available

190-200

-

180

25

25

22

20

25

20

-

-

24

Baler

35

35

28

-

35

Recycler

45

-

-

30

Dealer

50

46

38

-

Percentage of transparent
PET waste product (%)

Purchasing
price of
PET waste
at different
levels (NPR
per kg)

Collector

50

25-30

-

-

34

T=28, c=26

-

-

38

100

-

-

46
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Quantity of baled PET
transported through the
border (TPM)

Illegally to India
but after banned
of export to India,
they are not able to
transfer on regular
basis.

N/A

-

Nepalgunj,
Birgunj,
Bhairahawa and
Jogbani border,
5-5 times in a
month

N/A

Birgunj border90

N/A

N/A

Bhairahawa
border- 100

Through
various border
towns like
Nepalgunj,
Bhairahawa,
Birgunj etc

Bhairahawa,
Birgunj

Illegally to
India through
Birgunj-Rauxal
Border, 3-4
Times in a
month

PET waste
generate in
Pokhara is
recycled by HCL:
obtain 700 -800
bottles per day

Through
Jogbani
border
(Bihar),
located 5kms
from the city

Illegally to
India through
Bhairahawa
border, 5- 6
times in a
month

5 lakhs

Washing and
grinding unit with
a capacity of 30
TPM managed by
Tsang Goisang,
Kathmandu

8 Lakhs

7 Lakhs

7 Lakhs

-

7 Lakhs

9 Lakhs

No

-

8 Lakhs

PPE provided to workers

No

Partially

No

Partially

No

No

No

-

Partially

Medical insurance of workers

No

Partially

No

Partially

No

No

No

-

Partially

Support from govt. or any
other agency

No

No

No

No

No

No

-

-

No

125

1 bundle of
baled PET=
100 kg

1 bundle of
baled PET=
105 kg

125

1 bundle of
baled PET=
105 kg

140-150kg

-

105-125 kg

Transportation of baled PET
for recycling with frequency

Average capital investment in
a baling unit ( NPR)

Average weight in 1 bundle
of baled PET
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Figure 3.1: PET generated and number of balers by cities
Approx. No. of PET Balers

14%
3%

Kathmandu
Chitwan

9%

Birgunj

50%

Pokhara

16%

Biratnagar
Bhairahawa

9%

Baling Capacity for all balers (Tonnes per month)

7%

Kathmandu

11%
1%

Chitwan
Birgunj

7%
63%
11%

Pokhara
Biratnagar
Bhairahawa

Quantity of baled PET generated (Tonnes per month)

6%
Kathmandu

12%
1%

Chitwan
Birgunj

7%
11%

63%

Pokhara
Biratnagar
Bhairahawa
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3.9 ADB-funded solid waste
management in Nepal
A project on solid waste management in Nepal, financially
supported by the Asian Development Bank (ADB), was
carried out, focusing on the current status and policy
recommendations, but there were no specifications on the
PET waste sector. According to the project, plastics occupy
16 percent of the total waste generated in Nepal. The major
recommendations made concerned developing proper
policy, strategy and guidelines on waste management,
promotion of 3Rs, strengthening capacity of local bodies,
public participation and consultation and public–private
partnership. The major output of the technical assistance
(TA) are as follows (ADB Report, 2013):
Supporting establishment of an effective framework for
solid waste management
Under the overall direction defined in the Solid Waste
Management Act, the establishment of an effective
national solid waste management policy and institutional
framework was supported. In accordance with the Act,
solid waste management regulations and a national solid
waste management policy and strategy were drafted. A
proposed organisational structure, job description, and
human resources, as well as a three year business plan for
the Solid Waste Management Technical Support Centre
(SWMTSC) was prepared in accordance with the new roles
and functions assigned to the centre.

Box 3: Case Study of Ganesha
Ecosphere, Kanpur
Ganesha Ecosphere Ltd, which is involved in PET
recycling, entered this business in 1987. It pioneered
the manufacture of recycled polyester staple fibre
(RPSF) and recycled polyester spun yarn (RPSY)
from pre and post-consumer PET bottle scrap.
Ganesha Ecosphere receives PET waste from all
over the world. It has been receiving PET waste
from Nepal for the last three years. It prefers to
receive PET bottles without cap and label.

Yarn Spinning
mattress

wadding

PROCESSING

insulation

blowing

stichbond

intresting

acoustic
materials

FEATURES
Batch Dyed

Dope Dyed
geotestiles

padding

needle
punch

FIBER
Slick (FR)

hygiene

solid hollow
conjugated
trilobal short cut

Micro
Silicone

thermal
bond

carpet

medical
spun lace

Non Silicone

Siliconised

wipes

Strengthening the technical capacity of the SWMTSC
The TA supported strengthening the capacity of
government officials mainly in the Ministry of Federal
Affairs and Local Development and the SWMTSC.
The capacity development programmes have been
implemented in the areas of developing an integrated
solid waste management system; planning, designing, and
operating sanitary landfills, including leachate treatment;
promotion of 3Rs (reduce, reuse and recycle); and organic
composting.
Supporting the development of relevant regulations,
standards and/or guidelines for improving solid waste
management at the regional and local levels. The TA
drafted the following guidelines and standards in close
consultation with the government and stakeholders:
(i) guidelines and standards for planning, design,
construction, and management of sanitary landfills; (ii)
organic composting guidelines; (iii) compost quality
standards; (iv) guidelines on service tariff, based on the
review of existing practices; (v) key performance indicators
and targets of solid waste management services; and (vi)
healthcare waste management rules.
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teabags
air-laid

wet-laid
wallpaper

fibrefill

cushion

ballfiber
pillows

paper

There are three manufacturing units of Ganesha
Ecosphere Ltd at: Kanpur and Bilaspur (Uttar
Pradesh) Rudrapur (Uttarakhand). The plant
in Kanpur is located in the Rania Industrial
Area (Raipur village). A new recycling plant of
50 tonnes capacity in Bilaspur is in pipeline.
The fibre manufacturing capacities of Kanpur,
Rudrapur and Bilaspur are 80 TPD, 110 TPD and
70 TPD respectively. Yarn manufacturing is done
only at the Bilaspur plant. It has three washing
flakes equipment in Kanpur plant, i.e. two of 1.5
tonnes per hour capacity and a 3 tonnes per hour
capacity machine. It doesn’t have flakes washing
facility in the Rudrapur plant, and washed flakes
are transported from the other two plants. It has
three fibre-making machines in Kanpur plant, one
with capacity of 20 tonnes and the other two with
a capacity of 30 tonnes each. Total 1,000 workers
are working at the Kanpur plant, out of whom 200
work in washing the flakes unit.

3.11 Existing and Potential Markets
For manufacturing 80 TPD of fibre, around 100
TPD PET bottle waste is needed. It receives 8,000
TPM of waste. Of this, brown PET waste (like
medicine bottles) contains only 200-250 tonnes.
It does not make bottle to bottle because
formation of granules is a very tough task. It
needs very specific technology and quality. It is
also not permitted by the government.
In the process of PET bottle recycling, first of all,
the waste PET bottles are collected, compressed,
packed into bales and shipped to the processing
factory (Ganesha Ecosphere) from different
sources. The plastic bottles are then sorted to
remove non-PET stuffs. They are cleaned and
then chipped to small flakes in an automatic
machine. These washed flakes are dried and then
converted into liquid form through hopper and
high speed extruders in a non-chemical process.
Then, they are filtered and cooled and converted
into filaments.
It converts rice husk into energy and uses waste
to generate energy for heating in the plant. It has
also set up an effluent treatment plant and treats
70-75 percent of the waste water from its plant.
Around 5-6 percent of waste in the form of labels
and caps are generated in the Kanpur plant. It
sells caps to other recyclers and labels to Kabaadi,
brick kilns, etc.
The buying rate of the PET waste is in following
descending order- transparent> green> other PET,
including medical and brown. Ganesha Ecosphere
buys transparent PET waste both in baled and
non-baled form at INR 36–38 per kg.
It does not get any support from the government.
Kathmandu is the major generator of PET.
Around 1,000 tonnes of PET waste is generated
from Kathmandu every month. Around 700–800
TPM of PET waste is imported from Nepal
through different sources and supplied to
Ganesha Ecosphere and Reliance recycling plant.
Ganesha Ecosphere can import washed flakes
from Nepal even after the ban of PET bottle
waste import in India. It is ready to set up a PET
flakes washing line in Nepal. The border areas or
Kathmandu will be ideal for setting up a recycling
plant. It would require a space of 1,800-2,000 sq m
for setting up a flakes-making plant in Nepal. The
total cost of the plant would be INR 8 to 10 crores.

The present market for PET waste in Nepal emanates
mainly from the thirty-five balers located in the eight
major towns and the two small PET granules/chipsmaking plants located at Kathmandu and Pokhara.
The PET granules/chips produced from PET waste are
consumed within the country, mainly by liquor bottling
units who use PET granules made from the waste material
to the tune of about 10–15 percent as compared to the 85–90
percent of virgin PET material used by the end user segment.
Most of the bottle water producers also use the preforms
made from the virgin PET granules, mainly imported
from India.
In the absence of any regulatory framework and standards
for packaging of food products, no clear guidelines exist
for the users of PET to follow. Most of the aerated drink
and mineral water manufacturers, such as Coca Cola,
use only virgin PET material. The comparative Indian
standards (by BIS) have been also provided in the report.
The PET waste, which hitherto was being exported
to India legally, is still being supplied through illegal
channels to the same country, after the regulatory ban on
the import of plastic waste in India in the wake of the New
Waste Management Rules of India, notified in March 2016.
As it is not a sustainable and long-lasting solution to the
PET waste generated in Nepal, the market potential for
other value-added products from PET waste was analysed.
PET flakes, an intermediate product of PET waste after
shredding and washing operations, have a ready market
in India and could be considered as a prospective solution
for PET waste utilization in Nepal.
The fully integrated PET fibre/yarn project in Nepal is
not justified due to the lack of economies of scale and the
large capex requirements.
A decentralized model of having a larger capacity unit
in Kathmandu and smaller capacity units in other major
towns for producing PET flakes from waste could be a
viable option.

3.12 Appropriate Technology for
Recycling
PET is fully recyclable. Its versatility in the many industries
makes it non-replaceable. It is important to recycle PET
bottles to stop the burden on landfills. PET bottles can be
recycled, processed into new products such as polyester
fibre, PET sheets/boards or back into PET bottles. But
recycled PET bottles need very specific technology and
generally don’t meetthe quality standards requirement
of food packaging industries. There are a number of
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emerging technologies,which are generically referred to as
depolymerization processes. These processes break down
PET plastic into its individual chemical components, which
can then be recombined back into PET plastic. While not
used extensively, these technologies are employed when
the economics warrant and offer yet another market
opportunity for postconsumer PET plastic containers.
There is high demand for PET in food packaging all over
the world. A large number of people are involved in the
PET recycling business starting from manufacturers to
users to Kabaadi wallahs to recyclers. Each subsequent
step in the recycling process adds value to the postconsumer PET and puts it into a marketable form for
other processors and end-users that will use them to
manufacture new products.
The conversion of discarded PET bottles into usable PET
products consists of the following steps:
Step 1: Discarded PET bottles (waste) are collected by wastepickers and sold to small or large scrap-dealers. The plastic
bottles are then sorted to remove non-PET materials.
Step 2: These bottles are separated by colour (clear bottles
will produce white polyester yarn and green bottles will
produce green yarn) at a baling unit into transparent and
coloured PET, then baled and bundled together in large
bales.
Step 3: The bales of PET bottles are taken to a PET
recycling facility. The bottles are thoroughly cleaned. The
labels and caps are removed.

Step 4: Once they are sorted, the bottles are sent into
a grinder where they are ground into small flakes (size
≤ 20 mm). The flakes are then tossed in hot air to give
them a hard candy coating and are followed by drying
process to remove any remaining moisture.
Step 5: The dry, crispy, contamination free flakes are
shoved through hot pipes to melt them into a thick
liquid form through hopper and high speed extruder.
Step 6: This will be used in making pellets/granules,
fibres or yarn.
Granules: Then it is filtered and passed through a
vacuum vent and hydraulic dual channel screen
changer,which forms thick strands. It is followed by
water cooling of strands. The final granules cut by a
pelletizer.
Fibres: The flakes are melted in a vat and forced through
spinnerets to produce fibres.
Yarn: Then, it is filtered through a dye plate with tiny
holes. As the liquid polyester flows through the holes,
it is cooled and converted into filaments. The filaments
pool and harden and are then sent over rollers where
air entangles the filaments to create a dental floss-like
yarn. The machine spools the yarn and then pulls it over
hot metal rollers to stretch it and realign the polyester
molecules. The resulting yarn is ready to be woven into
polyester clothing. Thread is a tightly twisted strand of
two or more yarn. About ten PET bottles give 1 pound of
polyester fibre.

Figure 3.2: The process of recycling PET waste
Discarded PET
bottles by consumers

Waste pickers

Collection from roads/
streetsand households

Large scrap dealers

Removal of
non PET material
Balers

1

Removal of
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2
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CONCLUSIONS

4.1 Salient Points
The salient points of the study are as follows:
a. Approximate 10,000 TPA of baled PET waste is
exported to India through the border towns in the
Terai region, ie. Nepalgunj, Bhairahawa, Birgunj and
Biratnagar. Almost 60-65 percent of the PET waste is
generated in the Kathmandu Valley.
b. Export is being undertaken through illegal channels
with the complicity of some officials and personnel
from both sides of the border.
c. There are about forty balers in the country, of which
about nineteen are in the Kathmandu Valley alone.
There are two major producers of PET granules from
waste, in Kathmandu and Pokhara.
d. The production and market for this product have
fallen in recent times due to a host of factors,including
downward trend in prices and inconsistent demand.
e. A washing and calendaring unit to make PET flakes
was closed down soon after it was set up due to lossmaking operations.
f.

There are about fifty PET bottle manufacturing units in
the country. The input material is either PET preforms

or virgin PET granules. The granules made from
recycled PET waste are used by some manufacturing
units in limited quantities of 5-10 percent weight of
its finished product.
g. There is a premium of 10-15 percent in price for
transparent PET bottles as compared to coloured PET
bottles.
h. The import of waste products in India being
completely banned following the new waste
management rules notification of March 2016 has
affected industries. However, illegal export is still
taking place. Washed PET flakes are, however, allowed
to be exported to India. This could be a possible
solution for the use of PET waste generated in Nepal.
i.

A visit to the Ganesh Ecosphere at Kanpur by the
SYCOM team showed the following:
n The Kanpur unit has a capacity of 80 TPD of PET
fibre. It imports about 800 TPM of PET waste
from Nepal,which is consumed by the three
plants of Ganesh Ecosphere, Reliance Industries
(Barabanki) and PET granule manufacturing
industries in Delhi, Meerut, Panipat,Uttarakhand,
and in other places.
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for use of PET bottles waste in the housing sector for
the construction of houses for those affected by the
earthquakeof 2015 and for making straps from PET
waste.

n The economics of PET waste works out as follows:
S.N. Description

NPR
per kg

1.

Cost of empty PET bottles

20-25

2.

Local transportation cost for the baling units 5

3.

Baling cost

6-8

4.

Transportation and handling cost to India

13-15

5.

Landed cost of bales of PET waste to the
Indian units (INR= 33-36)

50-55

j.

A social cost of NPR 1,000,covering PPE, training and
health insurance for about 100 workers, and including
four balers and waste collectors for a 4 TPD flakes
project, has been factored into the model. So, the total
cost of NPR 800 per tonne or 80 paisa per kg. This
works out to be less than NPR 1 per kg or about 4
percent of the PET waste costs.

k. The coloured PET waste is sold at a marginally lower
price (10-15percent) than transparent PET waste.
l.

There are no standards for food grade packaging
in Nepal. Currently, the NBSM is preparing such
standards.

m. Interactions with the DFTQC, Ministry of Agriculture
Development also revealed that no guidelines or
regulations are in place for packaging of food items in
PET.
n. The key PET enduser industries in Nepal include
mineral water, aerated drinks, distillery products and
pharmaceuticals. Some of the key PET bottlers, such
as Coca Cola, have their own stringent standards for
the use of packaging materials, including PET. Most of
the upscale brands of food products use only bottles or
packs made from virgin PET granules.
o. The largest unit for making or producing PET bottles
is the MM Granule, and its units are located at Hetauda
and at Biratnagar.
p. The industry association for PET bottlers has been
working closely with the GIZ, HCI, Coca Cola and
the government departments concerned to work
out requisite standards, but no major breakthrough
has been achieved as yet. The group is also actively
pursuing the concept of circular economy in PET
bottles in Nepal.
q. Through an innovative initiative on PET bottle
recycling in Nepal, a Chinese national has setup a
washing and flaking unit at the premises of Himalayan
Water Co. Ltd at Dhunche.
r.

The major reasons cited by the stakeholders for the
lack of a recycling industry in Nepal are the absence
of a clear-cut recycling policy of the GoN and nondependable power and labour situations.

s. Nepal Innovation Lab has done some pioneering work
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t.

There are NGOs, like Cleanup Nepal,that are
doing good work for creating awareness of waste
management and spatial mapping of waste
management infrastructure in Kathmandu as a pilot
project.

u. The GoN is ready to sign PDA with Nep Waste for
implementing a major integrated SWM project for a
project in Kathmandu with support from a Finnish
partner and supported by a German consultant.
However, this has taken almost nine years to reach the
signing stage and the project implementation may take
another three years or so.
v. The informal sector involved in PET bottle collection,
segregation and baling operation in Nepal, including
waste collectors, scrap dealers and baling units, are
of the unanimous opinion that a value-added PET
recycling unit may be a good viable option for the
country and would be helpful to all stakeholders in the
medium to long term.
w. Major project alternatives involving large-scale
utilization of PET waste were studied:
n Option A: Washing and shredding calendering
units with a capacity of about 500 kg per hour and
1,000 kg per hour for PET flakes at decentralized
locations, which are allowed to be imported
to India and have a ready market there. The
major centres identified for putting up PET flake
manufacturing units are: Kathmandu, Nepalgunj,
Biratnagar, Birgunj and Bhairahawa.
n Option B: A 1,000 kg per hour PET flakes plant
(running on two shifts) at Bhairahawa and a 500
kg per hour PET flakes plant at Biratnagar. The
plant in Biratnagar will receive waste from the east
region and the plant in Bhairahawa will receive
waste from other areas of Nepal.
n Option C: A 500 kg per hour PET granules plant at
Bhairahawa after formulation of guidelines.
n An integrated PET recycling unit with a capacity of
25,000 TPA of PET fibre, catering to the domestic
market, as well as export to India and China.
However, the integrated PET recycling option for
making PET fibres from PET bottle waste is not
being recommended. It was found unviable due
to the high capex requirement and also a large
quantity of input material to achieve economies of
scale.
x. Social Responsibility - Recycling of PET waste will
benefit society by creating employment opportunities.
The benefits of recycling in Nepal can be either direct,
such as direct employment in recycling operations,

or indirect, in terms of supporting operations such
as manufacturing and maintenance of recycling
equipment, administration, etc. Employment of lowskilled workers, i.e. waste-pickers will also contribute
to social integration and poverty alleviation. In Nepal,
there are several key stakeholders at different tiers of the
PET recycling sector who are responsible for different
activities. The stakeholders comprise the following:

Municipality

In Nepal, used PET bottles are collected by wastepickers from households, commercial areas, streets
and other dumping sites. They constitute the largest
population in the informal sector and are one of the
vulnerable stakeholders who are deprived of formal
recognition, as well as integration in the formal sector.
Waste-pickers, despite their multifaceted contributions
in the recycling sector, lack dignified life and are
without any social protection. They are vulnerable to
exploitation by middlemen. Majority of the wastepickers have very low income, mainly because the
recycling industry does not procure recyclables
direct from them. The collected PET materials need
to be sorted, cleaned and baled, which adds to the
labour cost for the purchaser. The intermediary
scrap-dealers, collection centres and balers earn high
profits from such activities, while paying low prices to
waste-pickers. In Nepal, there are many private waste
management companies on contract basis with the
municipality, who hire waste-pickers on daily wages,
but their role in the PET waste sector is not recognized.
Waste-pickers are widely spread in smaller units with
no regulations to promote their social and economic
conditions in the formal municipal waste management
system. There is dire need for an initiative covering
all issues faced by the informal sector, as well as for
exploring ways to include them in the formal waste
management systems.
The major recommendations in this regard include
integrating PET waste with opportunities for
development of a sustainable closed loop system.
There is a need for an initiative covering all issues
faced by the PET recycling centres. Such initiative can
be undertaken by a private organisation or an NGO
like HCI. The challenges in this regard include:

Manufacturer

n The need for government intervention and
industrial engagement through public policies
Baler/Recycler

User

n The need for a national policy on plastic waste
management and municipal actions to make the
system viable
n The need to increase awareness of the key players
involved in the PET waste recycling sector
n Supporting cleaner technologies in the PET waste
management system, and

Scarp Dealer

Waste Picker/
Collector

n Training and capacity building of the key players
and providing compensation in the form of people
protection equipment (PPE), medical insurance,
health cards, etc to stakeholders from the informal
sector.
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5

RECOMMENDATIONS

5.1 Business Plan

Daily
capacity
(Metric
Tonnes)

Annual
Capacity
(Metric
Tonnes)*

Based on its findings, the study has drawn up a business
plan for PET waste disposal in Nepal. The major
components of the business plan are discussed under the
following headings:
n Technology and product mix

S.N.

Location

Product

1.

Kathmandu

PET flakes

8

2,400

2.

Bhairahawa

-do-

4

1,200

3.

Biratnagar

-do-

4

1,200

n Location and plant capacity

4.

Nepalgunj

-do-

4

1,200

n Social mobilization plan

5.

Birgunj

-do-

4

1,200

n Financial model

Total

7,200

5.2 Technology and Product Mix

* Based on 8 hour per day and 300 working days per
annum.

Based on the quantity of PET waste generated in the
big towns of Nepal,as well as the local demand for value
added products from PET waste, export potential for
these products, economies of scale of production, technocommercial viability of product mix, and regulatory
framework, among others, technology and product mix
for PET waste is suggested. PET waste recycling plants are
recommended to be set up in Nepal as follows:

Thus, about 70 percent of the PET waste generated in
the country could be disposed of in a scientific manner,
meeting the regulatory frameworks of both Nepal and
India, while ensuring value addition.
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Unlike PET waste, PET flakes have a ready market in India
and are also allowed to be imported into that country.PET
flakes have a good market potential in India. The price
realization of PET flakes made from PET waste is NPR
80-85 per kg. The major equipment required for a PET

flake-making plant includes the feeding belt conveyor,
bottle label remover, belt conveyor, forcible feeding
crusher, floatation sink, rinse sink, high-speed friction
washer, dehydrator, and storage silos.
Two major operations, PET waste shredding and washing,
could be carried out at the plants. The input material for
this plant could be PET bottle bale.The composition of PET
bottle bale is as follows:
Description

Metals

≤ 20 ppm*

In-organics

≤ 20 ppm

PVC

≤ 30 ppm*

Total impurity

≤ 200 ppm

5.3 Decentralized Solutions
The major project alternatives involving large-scale
utilization of PET waste were explored:

Characteristic

PET containers One-way bottles

Colours
fraction

PET bottles should be pre-sorted by
colour. If the percentage of coloured
bottles is higher than 30, an automatic
coloured bottle-sorting machine should
be installed to achieve efficiency.

Base cups

Included, if any, and should be PP or PE
plastic

Labels
(shrunk or
glued)

Production line is designed for removing
label mechanically. All types of labels
will be removed mechanically. It includes
paper, BOPP, PET, PVC, etc.

Caps

PP, HDPE

Caps seals

EVA, PP (floatable material)
PVC or rubber seals are not separable.

Glue

Hot melt, water-borne
Mixed with the bottles could be
contaminants gathered during the
collection and storage of post-consumer
bottles or made by consumer

Option A: A 1,000 kg per PET flakes plant in Kathmandu
and 500 kg per PET flakes plants in Biratnagar,
Bhairahawa, Birgunj, and Nepalgunj

Option B: A 1,000 kg per PET flakes plant (running on
two shifts) in Bhairahawa and a 500 kg per PET flakes
plant in Biratnagar
Option C: A 500 kg per PET granules plant in
Bhairahawa

Contamination
These contaminants could include mud,
sand, soil, glass, organics, paper, residual
liquid, etc.Total contaminant content
should not exceed 10%.
Total non-PET
containers

Non-PET containers should be maximum
3%

PVC container

0.5-1% maximum

The expected quality standards of the final product are
shown below.
Description

Characteristics

Intrinsic viscosity

0.71 ~ 0.78 dl/g depending
on bottle’s I.V.

Bulk density (min./avg./max.)

250~350 kg/m3

Flake size
- Fraction ≤ 1 mm, - Fraction
≥ 12 mm

1 ~ 12 mm
< 1 %, < 5 %

Humidity

≤ 1.5%

PE,PP

≤ 20 ppm

Paper

≤ 20 ppm

Glues/Hot melts

≤ 20 ppm

Organics

≤ 20 ppm

The minimal economically viable capacity for
production of decentralized value added products from
pet waste such as fibre and yarn is 20,000 to 25,000 TPA.
The capex for the project is also quite high at NPR 30-40
crores.
Given the size of PET waste in the country, as well as
its availability for recycling the decentralized option,
having a number of small PET flakes manufacturing
units is suggested, as described above.
In addition, there are two projects one each in
Kathmandu and Pokhara with capacity of 2 TPD each or
about 1,200 TPA for both plants together for making PET
chips/granules from PET waste.
A few other technologies for utilizing PET waste are
evolving, some of which are being tried by Nepal
Innovation Lab for offering roofing solution for the
building units prepared under the Nepal Disaster
Management Plan. The PET strapping units and use of
PET bottles in construction are some other applications
that need to be followed up. However, these applications
may not offer large-scale utilization of the PET waste
generated in Nepal.
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5.4 Social Responsibility Plan
The proposed recommendations to contour the challanges
are given in the section below-.

5.5 Responsibilities of the
Stakeholders

waste-pickers and recyclers for collection of
segregated PET waste.
n Involving citizens and NGOs in the PET waste
management system.

3. Informal sector (private
organisations/NGOs/balers/recyclers)

The key players in the recycling process must be made
aware of their duties and responsibilities.To facilitate the
recycling sector in Nepal, the governments and municipal
authorities must play a pivotal role. They must be made
responsible for setting and enforcing the regulatory
framework, as well as integrating all stakeholders, such as
private companies, recyclers, informal sector and others.

Informal sector is a primary stakeholder responsible for
sorting, collection and recycling of PET waste. This sector
comprises waste-pickers, itinerant waste buyers, dealers
and small baling or recycling units. Organizing, training
and equipping ragpickers as doorstep waste collectors are
the major actions to be taken by the informal sector.

The following roles and responsibilities of the key
stakeholders are recommended:

The major responsibilities of different key stakeholders
and the actions required to be taken by them for achieving
social responsibility are given in the following table:

1. Government
n An operational framework that guides all local bodies
to implement a proper waste management system
to strengthen the market mechanism of recycling.
Monitoring the entire system and coordinating different
stakeholders to ensure full compliance and execution.

Table 5.1: Responsibility Matrix

Responsibilities

Stakeholders

Actions to be taken
Policy on plastic waste
management
Policy on minimum wages

n Notification on incentives/subsidies or tax exemption
to the municipal authorities moving towards the
establishment of a plastic or PET waste management
and recycling system.

for waste sector
Government

Notification on the
incentives/subsidies or
tax exemption to the
municipal authorities

n Notification or directions to the municipalities to
integrate and involve waste-pickers to enhance their
capacity to increase the efficiency of recovery.
n Adequate market development and its mechanism for
selling and buying recyclable/recycled PET products,
avoiding obstructions to ensure smooth operation.

Key

DFSQC/
NBSM
Legal

Standards for plastics/
PET suitable for use with
foodstuffs
Compliance with

Responsibility

minimum wages
Notification on the
Municipality

incentives/subsidies or

2. Municipal authorities

tax exemption to waste

n Strengthening the database on local recyclers, scrapdealers, balers and waste-pickers, which will help plan
and implement the integrated approach.

Adequate market

n Organizing regional level meetings involving key
players (scrap-dealers, balers, recyclers) on a regular
basisto formalize an efficient network for continuous
and sustainable recycling system.
n Startinga scheme on registration of waste-pickers and
waste-dealers and training waste collectors.

workers
development and its
Government

mechanism for selling and
buying of the recyclable/
recycled PET products
Provide financial support
to NGOs, cooperatives and

Economic

other waste management

Responsibility

companies
Municipality

Allocate some tools and

n Constituting a committee for overall monitoring of
the recycling sector.

equipment for the waste-

n Ensuring segregation at source and door-to-door
collection of segregated waste from households/
commercial areas and providing easy access to

Allocate funds for PPE for
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pickers working in PET
waste recycling
the workers in the sector

Municipality,
balers,
Ethical
Responsibility

recyclers,
NGOs, private
organisations
working in
the sector

Training and capacity
building
Inclusive approach
Provide PPE, medical
insurance
(To be coordinated by the
nodal agency which will
work as facilitator eg HCI

5.6 Information, Education and
Communication (IEC) and Awareness
Generation for Various Stakeholders

get by selling recyclable items to authorized dealers.
Training in segregation and collection of waste also
needs to be provided.
n The municipality should provide financial support
to NGOs, cooperatives and other waste management
companies and allocate some tools and equipment for
the waste-pickers working in PET waste recycling. It is
important to create awareness of health and hygiene.
Health concerns of waste retrievers are of prime
importance because they constantly handle different
types of waste.

5.7 Health and Safety

Information, Education and Communication (IEC) is a
support activity to operationalize and sustain improved
waste management and recycling system through a
participatory, decentralized planning and intervention
mechanism. IEC plans need to be developed for specific
municipality, taking into consideration the local situation.

Every waste management and recycling facility is
responsible for providing adequate safety and hygienic
working conditions to workers. Thus,developing a
formalized safety process will benefit each stakeholder in
reduction of risk within the recycling sector.

A. Motivation and training of municipal
officials

The following are the measures that should be taken for
the primary health and safety of the workers working in
the PET waste recycling sector:

The major actions recommended to be taken for creating
awareness among municipal officials are as follows:

Awareness and training of workers

n Health officers and engineers play key roles in the
waste management system; receiving feedback from
all stakeholders is essential.
n Municipal officials need to empower waste-pickers and
other key stakeholders through training and capacity
building.

B. Training and capacity building of
local NGOs and private organisations
n The IEC campaign would make use of appropriate
communication and training tools to generate awareness
and capacity building of different stakeholders such
as residents, NGOs, private waste management
organisations, scrap-dealers, balers and other key
stakeholders related to PET waste management.

C. Organizing and training of wastepickers, waste collectors, scrap-dealers
and balers
n Training waste-pickers to motivate them towards
sustainable PET waste management system and their
capacity building to ensure their acknowledgement in
the sector.
n Making waste-pickers aware of the benefits of
segregation and the economic profits that they can

n Periodic training and awareness campaigns should
be organized forthe workers engaged in PET
waste management and recycling related to safe
management techniques for collection, segregation,
handling equipment, etc.

Safety measures for workers
n The workers handling waste should be given
mandatory PPE, like protective gloves, masks, gum
boots, aprons, etc and persuaded to use these while
handling waste.Equipment and safe work practices
of operators and other workers at recycling plants
should be regularly observed and regular preventative
maintenance of devices should be carried out.

Health measures for waste-pickers and labour
in the PET recycling sector
n The municipalities should be responsible for
organizing health checkup camps for all workers
participating in PET waste management activities,
providing them with healthcare benefits. Awareness
programmes should be organized to impart knowledge
of the importance of cleanliness as not wearing safety
gears during handling of waste may cause several skin
diseases to ragpickers/waste-pickers.
Table 5.2 highlights the major actions with timeframe,
ensuring proper compliance with the social responsibility
plan in the PET recycling industry in Nepal:
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Important factors in financial model

Table 5.2: Actions to be taken and responsibility
Actions to be
S.No.
taken

Responsibility

Timeline

n The financial model is based on full cost accountancy
principle and takes both fixed and operational costs
into account.

1.

Policy on
plastic waste
management

Government

12
months

n All sources of revenue are duly incorporated into
the model based on the different categories of the
recyclable waste streams.

2.

Standards for
plastics/PET
suitable for use
with foodstuffs

DFSQC/NBSM

4-5
months

n A mechanism to evaluate the sustainability of
operations under different scenarios is incorporated
into the model.

3.

Rules/
incentives

Municipality/private
waste management
organisations

5-6
months

n The options for incentives in the forms of grants,
subsidies, financial support, etc are included in the
model(s).

4.

Compliance
with minimum
wages

Municipality/private
waste management
organisations

4-5
months

5.

People
protection
equipment

Municipality/private
waste management
organisation

3-6
months

6.

Medical
insurance/
health cards

Municipality/private
waste management
organisation

3-6
months

Livelihood/
Municipality/private
gender equality organisations/NGOs

4-5
months

7.

5.8 Financial Model
Need for financial modelling
n A financial model is an effective planning tool for
better PET waste recycling, while ensuring full
compliance with existing regulatory framework.
n The financial model provides inputs for the resources
required, revenue, cost and timeframes.
n The breakeven points (in terms of revenues/quantities
of materials handled/number of households covered/
time periods) from the financial model could provide
answers to many critical planning and operational
parameters.
n The sustainability of operations in different scenarios
and timeframes could be ascertained.
n The overall viability of the system at the individual
recycler level could be ascertained using a holistic
financial model.
n Gaps, if any, in the revenue and costs, at different
levels, could be measured and an incentive plan could
be duly factored in to make the system sustainable.
The gaps could be in the financial viability for an
initial period of say two or three years, which could be
addressed by providing support/incentives for a time
period until the project becomes self-sustainable.
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Application of model
n The financial models are PPP-based whose
appropriateness for application by different capacities
would be duly factored in.
n The model would be simple, easy to operate and
flexible, with in-built leeway for increasing the number
of PET products, capacity, etc.
n The model wouldwork under different technological/
operational options, investment model, tenures and
the incentives offered.
n Capex, operation costs, revenue, etc would also be
linked to the size of the municipal finance/budgets of
the respective municipalities.
n The model would also have a provision to be used
as a planning tool for effectively implementing the
Material Recycling Policy of the government.
n Based on feedback from prospective users, required
modifications would be made in the financial model.

5.8.1 Assumptions made in the
financialmodel for PET recycling
Project cost
The prevailing land and land development costs are
considered while the plant and machinery costs are based
on actual quotations.
Equity
The Debt: Equity ratio is taken as 1: 1.
Term and working capital loan
Term loan interest and working capital interest rates
are taken as 14 percent and 15 percent per annum
respectively. Loan period is assumed to be seven years with
moratorium of one year.

Capacity factor
The capacity factor is the ratio of the processed PET waste
(metric tonnes) during the year to the waste (tonnes) that
could be processed if the plant is working at its maximum
capacity.
The capacity utilization for the first four years is taken
as 60 percent, 70 percent, 80 percent and 90 percent
consecutively. This is in conformity with the requirements
of the financial institutions/commercial banks for project
finance.
Estimation of revenue and expenses
The approximate quantities would be 4 TPD, 8 TPD and
16 (8*2) TPD (double shift) respectively. The operation and
maintenance expenditure costs are broadly classified into
two categories: fixed and variable.

Cost of waste materials/selling price of segregated
materials
The costs of PET waste materials and selling price of
segregated materials are assumed to be constant over the
project duration of ten years, although there is bound
to be variance in the costs and prices. The impact of
the same has been considered while carrying out the
sensitivity analysis.
Depreciation
This model assumes the straight line method of
depreciation starting from the first year of operation. For
estimation of expenses, the model also provides writtendown method calculation, and the depreciation schedule
is calculated as per the prevailing accounting norms.
Table 5.4: Depreciation of various assets

The stores and consumables, administrative overheads
and marketing expenses are considered in the percentage
of turnover as follows:
Table 5.3: Estimation of revenue and expenses
Repair and
MainteFinancial
nance
Model
(% of
turnover)

Administrative
Expenses
(% of
turnover)

Marketing
Expenses
(% of
turnover)

Store and
Consumables
(% of
turnover)

4 TPD

3

2

2

3

8 TPD

4

2.5

2

3.5

16 (8*2)
TPD

4

2.5

2

3.5

The repair and maintenance, administrative, marketing,
storage and consumables costs are taken with a percentage
of turnover as the basis, based on the prevailing trends.
Annual operational days
This model assumes that the unit will be working 300 days
a year.
Annual inflation rates
This model assumes that the salary cost will increase 10
percent annually in line with the financial norms.
The minimum wages and salaries are considered as per the
Nepal Minimum Wages Act.

S.No.

Asset

Straight Line
Method (SLM)

Written Down
Value (WDV)

1.

Building

1.63

5

2.

P&M

7.42

25

3.

MFA

7.42

10

Income tax
The income tax and depreciation rates are taken into
account in conformity with the Nepalese laws and
accounting system. The land rates could vary depending
on the location, but a standard land rate is considered.
The construction rates, interest rates for term loan and
the working capital borrowing are also considered in line
with the prevailing rates. VAT is not applicable on goods
exported, as per the Nepalese law.
As most of the products from the proposed plant(s)
are likely to be exported, no VAT isconsidered. For
domestic sales, the buyer would pay the applicable VAT
extra, without affecting the sales revenue or the project
viability.
The financial models for MRFs of 4TPD, 8 TPD and 16
TPD PET flakes plant and 4 TPD PET granules plant are
attached in Annexure 5.1.
Financial snapshots of financial models
A financial snapshot of the four models is shown in Table
5.5.
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Table 5.5: Snapshot for 4TPD, 8 TPD and 16 TPD PET flakes
plant and 4 TPD PET granules plant
4 TPD
(integrate
granule
plant)

Input

Unit

4 TPD

8 TPD

16 (8*2)
TPD

Total investment value (inNPR lakhs)

NPR

157.91

234.58

288.45

190.06

Equity

%

50

50

50

50

Term loanrate of interest

%

14%

14%

14%

14%

Annual interest rate of working capital

%

15%

15%

15%

15%

Term of credit years

Years

7

7

7

7

Grace period years

Years

1

1

1

1

Method of credit amortisation method
Annuity

Annual

Annuity

Annuity

Annuity

Annuity

Financial institutions/banks

%

50

50

50

50

Corporate tax

%

25.0%

25.0%

25.0%

25.0%

Repair and maintenance (% of turnover)

%

3%

3%

4%

3%

Administrative expenses (% of turnover)

-

2%

2.5%

2.5%

2%

Marketing expenses (% of turnover)

-

2%

2%

2%

2%

Store and consumables (% of turnover)

-

3%

3.5%

3.5%

3%

Raw materials (% of turnover)

-

13%

13%

13%

13%

Output

-

-

-

-

-

IRR on equity

%

14.26%

42.15%

64.24%

102.71%

Netcash flow

NPR

140.55

587.70

1224.12

1276.89

NPV

NPR

19.06

257.85

593.08

685.08

Average DSCR

Ratio

1.52

2.83

4.25

6.25

The additional costs on account of the social responsibility
initiatives such as medical insurance for workers and
waste collectors, PPE, training and capacity building,
healthcare, etc are factored in the financial model.
About four PET balers would be associated with a 1,200
TPA (or 500 kg per plant). On average, about twenty waste
collectors and five workers work with a baler. Thus, the
social responsibility costs for 100 and 200 persons are
taken for 4 TPD and 8 TPD plants respectively.
The annual cost of social responsibility initiatives per
participant from the informal group (workers at the baling
unit and the waste collectors) has been worked out to be
NPR 10,000, as shown below.
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Table 5.6: Annual cost of social responsibility initiatives per
participant from the informal group
AnnualCost per
worker (NPR)

S. No.

Head

1.

Personal protective
equipment (safety gears)

7,000

2.

Medical insurance

2,000

3.

Training and capacity
building

1,000

Total

10,000

The same has been taken into account and reflected in the
financial models.

5

ANNEXURE

Annexure 1.1: Specifications for PET for their safe use in contact with foodstuffs, pharmaceuticals and drinking water (IS:
12252-1987: Reaffirmed 2005)
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Annexure 1.2: Specifications for constituents of PET for their safe use in contact with foodstuffs, pharmaceuticals and drinking
water (IS: 12229-1987: Reaffirmed 2005)

52

Possibilities of Establishing PET Bottle Recycling Loop in Nepal

Annexure 1.3: List of Indian Standards on plastics suitable
for use with food stuffs
n IS: 9833-1981:Classification of pigments andcolourants
for use in plastics in contact with foodstuffs,
pharmaceuticals and drinking water
n IS: 9845-1986: Methods of analysis for the
determination of specific and/oroverall migration of
constituents of plastics materials and articles intended
to come into contact with foodstuffs (first revision)
n IS: 10141-1982: Positive list of constituents
of polyethylene in contact with foodstuffs,
pharmaceuticals and drinking water
n IS: 10142-1982: Styrene polymers for its safe use
incontact with foodstuffs, pharmaceuticals and
drinking water

n IS: 10909-1984: Positive list of constituents of
polypropylene and its copolymers in contact
with foodstuffs, pharmaceuticals and drinking
water
n IS: 10910-1984: Polypropylene and its
copolymers for its safe use in contact with
foodstuffs, pharmaceuticals and drinking water
n IS: 12252-1987: Specification for polyalkylene
terephthalates (PET and PBT) for their safe use
in contact with foodstuffs, pharmaceuticals
and drinking water
n IS: 12229-1987: Positive list of constituents
of polyalkylene terephthalates (PET and PBT)
for their safe use in contact with foodstuffs,
pharmaceuticals and drinking water

n IS: 10146-1982: Polyethylene for its safe use in contact
with foodstuffs, pharmaceuticals and drinking water

n IS: 11434-1985: Ionomer resins for its safe use
in contact with foodstuffs, pharmaceuticals
and drinking water.

n IS: 10148-1982: Positive list of constituents of
polyvinyl chloride (PVC) and its copolymers in contact
with food- stuffs, pharmaceuticals and drinking water

n IS: 11435-1985: Positive list of constituents of
ionomer resins for its safe use in contact with
foodstuffs, pharmaceuticals and drinking water

n IS: 10149-1982: Positive list of constituents of styrene
polymers in contact with foodstuffs, pharmaceuticals
and drinking water

n IS: 11704- 1986: Ethylene/acrylic acid (EAA)
copolymers for its safe use in contact with
foodstuffs, pharmaceuticals and drinking
water

n IS: 10151-1982: Polyvinyl chloride PVC and its
copolymers for its safe use in contact with foodstuffs,
pharmaceuticals and drinking water
n IS: 10171-1986: Guide on suitability of plastics for food
packaging (first revision)

n IS: 11705-1986: Positive list of constituents
of ethylene/acrylic acid (EAA) copolymers
for their safe use in contact with foodstuffs,
pharmaceuticals and drinking water
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Annexure 2 1: List of stakeholders contacted
S. No.

Place

1.

Stakeholder

Name of organisation

Name of person

Post

Kathmandu Collector

Doko recyclers

Shivanisaria

Owner

2.

Collector/ScrapKathmandu
dealer

SWM association

Basu Dev Upreti

President

3.

Kathmandu Govt. Official

Kathmandu Metropolitan
City

Rabindra Man
Shrestha

Department Chief

4.

Kathmandu Govt. Official

Kathmandu Metropolitan
City

Biswomani Gyawali Executive Director

5.

Kathmandu

-

Jitender

-

6.

Kathmandu Collector/Baler

-

Ramagya Prasad

Waste dealer

7.

Kathmandu

Trikon Beverage Ind.

Raju Manathana

Manager

8.

Kathmandu User

Coca Cola foundation

K Durai Murugan

Country Supply Chain
Manager

9.

Pokhara

Manufacturer

P R National Plast Pvt. Ltd.

Ravin Choudhary/
Prem Choudhary

MD

10.

Pokhara

Recycler

Himalayan Life

Prabhat Pratik

Manager

11.

Pokhara

Collector

-

Shilpa Singh

Scrap-dealer

12.

Pokhara

Waste collectors
FGD

Lakshman Singh

Collectors

Collector/Scrapdealer
Manufacturer +
User

Kiran
Madhur
Deepa
Rammya
Shanti
Shashikala
Hashad
Ram
Raju
13.

Pokhara

Collector

Ishwar

Manger

14.

Pokhara

Collector

Raju Jaiswal

Owner

Akhilesh Jaiswal

Owner

15.

16.

Pokhara

Pokhara

Collector

Govt. Official

Ramprasad Yadav

Worker

ArCD

Robin

Owner

ArCD

Suchan

ArCD

Narayan

Pokhara Municipality

Kalpana Baral

Section Chief Officer- SWM

Gopal

Field staff Manager

Ram Mani Adhikari

Legal Officer

Surrendra Pandey

Senior Engineer

17.

Pokhara

User

Annapurna (Soaltee)

Prem

Owner

18.

Pokhara

Manufacturer/User

Nepal Himalayan Beverage
Pvt Ltd (Springley)

Hari Bahadur
Thapa

Director

19.

Chitwan

Govt. Official

Bharatpur Nagar Palika

Birat Ghimera

Senior Engineer

20.

Chitwan

Collector

Sweero Association (Social)

D R Sapkota

President

D Buosti

Member
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21.

Chitwan

Collector

Green Nepal City Waste
Management

B P Dhakal

Director

Shyam Kumar
Shreshtha

Chairman

Uttam Aryal
Rishi Dhakal

Director

22.

Chitwan

Baler

Meghraj Upadhyay

Owner

23.

Chitwan

Collector FGD

Ram Bahadur

Collectors

Mohan
Dinesh
Bhushan
Ram Chandran
24.

Chitwan

Collector

Waste Management Group
Nepal Pvt Ltd

Devi Prasad Dhitire Project Manager

25.

Chitwan

User

Bottlers Nepal (Terai) Ltd

Naresh Paneru

Regional Manufacturing
Manager

Pawan
26.

Nepalgunj

Consumer

27.

Nepalgunj

28.

Hotel Cygnett In Krishna

Srimanta Saha

Front Office Manager

Consumer

Resham Jaiswal

Driver and shop

Nepalgunj

Consumer

Arjun

Rickshaw driver

29.

Nepalgunj

Govt. official

Nepalgunj
Sub- metropolitan City

Ashok DC

Sanitation Inspector

30.

Nepalgunj

Collector/
contractor

Kesh Banke

Balika Devi Rao

Chairman

31.

Nepalgunj

Collector/
contractor

Nepal Vatawaran Srijana
Kendra

Bhanu Bhatta

32.

Nepalgunj

Govt. Official

Nepalgunj Submetropolitan City

Krishna Prashad
Joshi

Community development
officer

33.

Nepalgunj

Govt. Official

Nepalgunj Submetropolitan City

Prakash DC

Env Engineer

34.

Nepalgunj

Manufacturer/User

Cristalo

35.

Nepalgunj

Scrap-dealer/
collector

36.

Nepalgunj

Manufacturer

37.

Nepalgunj

Manufacturer/User

Chandrakand

Manager

Mangal Prashad
Gupta

Main dealer

Shakti Polypet Industry

Dharam Shah

Manager

Amrit Jal, Khajura

Tirth Bahadur

Manager

Sushil Dhaba

Accountant

Ram Bhahadur

Owner

Deepak

Accountant

Surender Tiwari

Worker

Guddu

Owner

Nepalgunj

Manufacturer and
user

40.

Nepalgunj

Scrap-dealer/
collector

41.

Nepalgunj

42.

Nepalgunj

Scrap-dealer and
Baler

Naseem Ahmad
Ansari

Owner

43.

Nepalgunj

Scrap-dealer/
collector

Nuri and Mehfuj
Ansari

Owner

44.

Nepalgunj

Collector FGD

Binay

38.

Khadka Industry Pvt Ltd.
(MOM water)

Sangeeta
Bipna
Nandi
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Naina
45.

Nepalgunj

Scrap-dealer/
collector

Mohd Hanif Shekh
Khan

50.

Nepalgunj

Scrap-dealer/
collector

Irfan Khan

51.

Kathmandu President

PET Association Nepal

Bharat Acharya

President

52.

Kathmandu Govt. Official

NEPCEMAC

Tika Dahal

President

53.

Kathmandu Collector

NEPWASTE

Samir Newa

CEO

54.

Kathmandu Baler

Rajesh Kalwal

Owner

55.

Kathmandu Baler

56.

Kathmandu Recycler

Zsand Goisang, Chandragiri

Chang

Owner

57.

Kathmandu Baler

New Omkar Plastic and
Prasodhon Kendra

Pradip Shah,
Munna

Owner

58.

Kathmandu

A-One Plastic

Sujit Shrestha

59.

Kathamdu,
Lagankhel

WV Innovation lab

Aradhana Gurung

60.

Dhunche

Manufacturer and
user

Himalayan Water Co. Pvt.
Ltd.

61.

Kathmandu

Manufacturer and
user

Himalayan Multiplas Ind.
(Pvt.) Ltd.

Milan Prem
Shrestha

62.

Kathmandu Collector

CLEAN UP NEPAL

Azam Nathaniel

63.

Kathmandu Manufacturer

TSN PET bottles industries
Pvt. Ltd.

Bharat Acharya

64.

Kathmandu Govt. Official

Nepal Plastic Manufacturers’
Association

65.

Biratnagar

MM Group of Companies

66.

Kathmandu

DFTQC

Mohan Krishna

67.

Kathmandu

NBSM

Romi Manandhar

Recycler and
manufacturer

Manufacturer

Binod Shah

68.

Biratnagar

Manufacture

General Plastics

69.

Birgunj

Govt. Official

Birgunj Municipality

70.

Birgunj

71.

Birgunj

Owner

Owner

Sarfudin

Suba Section officer

Scrap-dealer

Hira lal

Owner

Household

Prem Jha

72.

Birgunj

Household

Sanjay Shah

73.

Birgunj

User Industries

Ranjit Shah

Owner

74.

Birgunj

User Industries

Rajesh Kalwal

Worker

75.

Birgunj

Manufacturer

Naveen Polymer Udyog
Vaishnavi Hall

Naresha Aggarwal

76.

Birgunj

Baler

Santosh Jaiswal

Owner

77.

Birgunj

Baler

Samim

Worker

78.

Birgunj

Baler

Modasir husain

Owner

79.

Birgunj

Baler

Guuduji

Owner

80.

Birgunj

Baler

Pashuram

Owner

81.

Birgunj

Baler

Ibrahim

Owner

82.

Bhairahawa Collector

Mohan

Owner

83.

Bhairahawa Baler

Ria Plastic Udyog

Vishwanath

Worker

Ria Plastic Udyog

84.

Bhairahawa Baler

Santosh

Worker

85.

Bhairahawa Baler

Arjun Singh

Owner

86.

Bhairahawa Baler

Chandrika

Owner

87.

Bhairahawa Baler

Govind

Worker

88.

Bhairahawa Baler

Pravesh Kumar
Srivastava

Worker

56

Possibilities of Establishing PET Bottle Recycling Loop in Nepal

Annexure 2.2: Questionnaires and Formats

I. Questionnaire for Consumers/Households
IDENTIFICATION
Country

Nepal

State &City
District
Date
S. No.

QUESTIONS

1.

Name:

2.

Age:
Gender:
Occupation:
Number of family members:
Contact No. and Address:

3.

For how long you have been living at your current residence?

4.

Name the different products with PET packaging used/consumed by you?

5.

How often do you use PET packed products?

6.

Do you know of any PET bottle recycler in your area? If yes, provide details.

7.

How do you dispose off used PET bottles of beverages and other products?

8.

What is the collection, transportation and disposal mechanism for the used PET Bottles? Please elaborate?

9.

Are you aware that dumping of the used PET bottles/packs on the streets leads to hazards? If yes, please specify
the hazards associated with the unsafe disposal of the PET waste.

10.

Will you return PET bottle to a recycling centre if given an incentive?
What kind of Incentive do you seek?

Possibilities of Establishing PET Bottle Recycling Loop in Nepal

57

11.

According to you, what’s the most important factor to promote recycling of PET bottles? Please elucidate the
steps required to be undertaken to achieve this goal.

12.

How do you think PET bottle recycling would take off in Nepal? Which are the immediate measures required for
this?

13.

Any additional information or advice which you may like to share.

II. Questionnaire for Collectors for PET products
IDENTIFICATION
Country

Nepal

State &City
District:
DateS. No.

QUESTIONS

1.

Name-

RESPONSE

Contact No.2.

Age:
Gender:
Number of family members:
Contact No.-

3.

Quantity of PET bottles/products (transparent, colour) collected by you per day?

4.

From where do you collect PET bottle/product waste?

5.

The purchase rate for
Households
Commercials
Institutions
Others

6.

Do you have a storage facility?
If yes, then mention the area.
If no, what do you do to waste?
Handover the collected waste daily to a scrap-dealer
Space provided by municipalities/resident welfare association.
Any other
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7.

Who’s the buyer (big scrap-dealer/recyclers/others) of your collected/purchased PET bottle waste?
Where is it located (distance, transportation cost)?
Please provide details.

8.

How much amount do you get on selling the used PET bottles/products?

9.

Are you aware of the further processing of PET bottle/product waste after it is delivered by you? Please highlight
the complete chain?

10.

Do you receive waste in a segregated form? (Yes/No) Please elaborate.

11.

How many members of your family are involved in your activity? Specify the types of activity carried out by each
member.

12.

What is your average monthly wages/earnings from this activity?

13.

Is this earning sufficient for your household expenditure? Kindly highlight.

14.

Has any health card/Medical Insurance/safety gears/uniform/I-card been provided to you by the government or
any other agency? Please give details.

15.

What the key problems faced by you during work, Kindly elaborate.

16.

Which additional infrastructure facilities are required to strengthen your operations? Please highlight.

17.

Do you think that installation of a PET recycling plant will provide any direct/indirect benefits to you?
If yes, how? Please elaborate.
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III. Questionnaire for PET Waste Balers
IDENTIFICATION
Country

Nepal

State &City
District
DateS. No.

QUESTIONS

1.

NameContact No.-

2.

Name of the baling unit?

3.

Year of establishment

4.

Capacity of thebaling plant, total investment and the details of the installed equipment

5.

Number of workers at the unit?

6.

What percent of PET waste is receivedfrom different sources:
Households
Commercial
Institutions
Others

7.

Whichare the major PET bottles manufacturing industries in Nepal? Please specify.

8.

In what form the unit receives the waste:segregated or mixed? If mixed, how is the segregation carried out?

9.

Do you have your own PET waste bottle collection setup? What is the process of collection of PET waste, utilized
at your unit?
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10.

What is the main operation on the used PET Bottles carried out at your unit?
Baling
Shredding
Any others (Please specify)

11.

What is the annual turnover of your baling unit? Is your unit with its existing capacity and operations financially
viable?

12.

At what price you purchase PETwaste from waste collectors?

13.

Are any health cards/medical insurance/safety gears/uniform/I-cards provided to you by the government or any
other agency? Please give details.

14.

Who is the buyer (recyclers/others) of your baled PET waste? Kindly provide their location details. What is the
mode of transportation and the transportation cost?

15.

At what price do you sell the baled PET products?

16.

Are you aware of any further processing of the baled PET products supplied by you? Please provide details.

17.

What are the major problems/challenges faced by youwhileoperating the baling unit? Please elaborate.

18.

Based on your information, what value-added products are generated in a PET recycling plant? Kindly provide
details.

19.

What are the prices of these value-added products? To whom are these products sold?

20.

Are you aware of the type of equipment/technology used at the recycling plant? Please elaborate.

Possibilities of Establishing PET Bottle Recycling Loop in Nepal

61

21.

According to you, which is the most important factor to promote/initiate recycling of PET bottle in Nepal?

22.

How do you think PET bottle recycling would take off in Nepal? Please elaborate

23.

In your opinion, what are the major benefits of the PET Bottle recycling? Please elaborate

24.

What are the key challenges and issues in setting up a PET recycling plant in Nepal?

25.

Any additional information you would like to share with us?

IV. Questionnaire for manufacturers of PET products
IDENTIFICATION
Country

Nepal

State &City
District
Date
S. No.

QUESTIONS

1.

Name and designation of the respondentContact No.-

2.

What is the name of the organisation?

3.

Year of establishment
Product Range and CapacityPreforms(transparent, coloured)
PET bottles(transparent, coloured)
Others

4.

Number of workers in the plant?

5.

Are your existing operations financially viable? Please elaborate.
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6.

What are the major sources of the raw materials for your unit? Please elaborate.

7.

What is the percentage (%) of the virgin PET and recycled PET waste material used at your plant? Kindly provide
details.

8.

Are you planning to have recycling as part of your manufacturing operations? If yes, what would be the main
products of the proposed recycling unit? Please elaborate.

9.

What are the prices of the raw materials including PET used at your plant? Please provide details?

10.

In your opinion who are the major manufacturers of the PET bottles/products in Nepal? What is your standing in
this category? Please elaborate.

11.

Who in your opinion are the major consumers/users of the PET Bottles in Nepal? Please provide details on their
estimated annual consumption.

12.

Who are the major clients/buyers (International, domestic) ofthe PET bottles/products (transparent, coloured)
produced by you? List the names and their monthly off takes.

13.

What are the current prices of the PET products of different types and capacities, manufactured by you (transparent,
coloured)?

14.

What is done with the defective PET bottles/products during manufacturing?

15.

What kind of equipment is being used by you for PET bottles/products manufacturing? Please elaborate with
technical details, capacity, cost, etc.

16.

According to you, which is the most important factor to promote recycling of the PET bottles/products in Nepal?
Please elaborate.
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17.

How do you think PET bottle recycling would take off in Nepal? What measures need to be taken at various levels?
Government
Users of PET bottles
Raw material suppliers
Pet bottle manufacturers
Municipalities
Others

18.

Do you think the recycling of PET bottles/products would have any effect on your business/production?

19.

Any additional information you would like to share with us?

V. Questionnaire for PET Bottle Users (Industries)
IDENTIFICATION
Country

Nepal

State &City
District:
DateS. No.

QUESTIONS

1.

What is your name and designation?
Contact No.-

2.

What is the name of your organisation?

3.

When was your organisation established?

4.

Number of workers in your organisation?

5.

Which of your products have PET packing?

6.

What are the major sources of thePET bottles/packs used by you at your plant?

64

Possibilities of Establishing PET Bottle Recycling Loop in Nepal

7.

Does the PET used in your products have any substitution? Please specify.

8.

Are you also using recycled PET? If yes. What percentage is used in the recycled form?

9.

What’s the price of PET that you purchase?

10.

Are you using 3R logo on your products to promote recycling?

11.

In which areas of Nepal, are the products being supplied by you?

12.

Who are the main consumers of your products? Please elaborate with their annual off-takes.

13.

What are the prices of the different PET products you manufacture?

14.

What kind of equipment are you using? Please elaborate with technical details, cost and capacity.

15.

According to you, what’s the most important factor to promote recycling of PET bottles in Nepal?

16.

How do you think PET bottle recycling would take off in Nepal? What measures need to be undertaken to achieve
their objective?

17.

Do you think the concept of recycling of PET bottles will have any effect on your business/production? If yes, in
which way? Kindly elaborate.

18.

Any additional information you would like to share with us?
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VI. Questionnaire for Recyclers of PET products
IDENTIFICATION
Country

Nepal

State & City
District
Date
S. No.

QUESTIONS
What is your name and designation?

1.

Contact No.-

2.

What is the name of organisation?

3.

When was your organisation established?

4.

What’s the capacity of plant?

5.

Number of workers in plant?

6.

If your organisation is non-profitable then how do you generate funds to keep running its operations?

7.

Do you have your own collection setup? Please elaborate.

8.

If No, who are the waste collector/balers/shredders who deliver the raw material to your unit?

9.

In which form the raw material for recycling is received at your end? (used bottles, shredded PET, baled PET
material, any other please specify)

10.

What are the prices of the different types of raw materials used in PET recycling?
Baled PET waste
Shredded PET waste
Virgin PET
Other

11.

From which sources are the PET bottles/products collected for recycling at your plant?
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12.

What is the share of PET raw material from different sources
Households
Commercial
Institutions
Others

13.

Which value added products are generated in the recycling plant? Please provide details on the value addition
attained for different products.
What is the percentage (%) of virgin PET used by you in recycling PET products?

14.

What are the prices of these value- added products? To whom are these products sold and in what quantities?
Please elaborate.

15.

What kind of equipment is being used at your plant? Please provide details on technical specifications, capacity,
cost, etc.

16.

Do you have plans to expand the plant capacity? Please share your plans, with details on capacities, investment,
proposed new facilities etc.

17.

According to you, what’s the most important factor to promote/initiate recycling of PET bottles/products?

18.

How do you think PET bottle recycling would take off in Nepal? What is the roadmap for the same in your
opinion?

19.

In your opinion, what are the major benefits of PET recycling? How can these be achieved optimally in Nepal?
Please elaborate.

20.

What are the major problems/challenges faced by you in operating the plant?

21.

Any additional Information you would like to share with us?
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VII. In- Depth Interview of Govt. officials
IDENTIFICATION
Country

Nepal

State & City
District
Date
S.No.

Name

1.

Designation and Department

2.

Population of the residing city

3.

Total volume of PET waste generated in a year

4.

Namemajor PET products/bottles manufacturing industries
in Nepal

5.

Name major PET waste collection hubs of Nepal

6.

How many registered waste collectors are currently running
in Nepal

7.

To whom does collectors sell their PET waste and in what
quantity?

8.

What is the flow of disposal of used PET products/bottles
in Nepal?

9.

Are you aware of any new Rule/Regulatory framework
in pipeline related to used PET bottles/products waste
management?

10.

Are you aware of occurrence of possible hazards due to
unsafe disposal of the used PET bottles on the streets?

11.

What initiatives have been taken by the government
towards collection, transportation and disposal of the PET
waste?

12.

Do you know of any PET bottle/product recycler in Nepal?
Please provide details.

13.

Do you think people would return used PET bottle to a
recycling centre, if given an incentive? If yes, what probable
Incentive/s could they seek?

14.

Is there any existing market for the recycled PET bottles or
products?

15.

Do you think installing a PET recycling plant is feasible in
Nepal? What are the possible challenges in setting up the
plant?

16.

Do you think use of recycle PET bottles/products will have
any economic and ecological benefits? Kindly elaborate.

17.

What has been the impact of the ban on the plastic waste
imports from Nepal to India as a result of the New Waste
Management Rules of the GOI, notified in March 2016?

18.

What are the possible applications for which PET waste
could be utilized in Nepal? Please give details.
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VIII. FGDs for Consumers/Households
Date:............................ 		
Time:............….... 		
Moderator’s Name:........................................................ 		

FGD Location:............................................
Mobile: +91- ……………………..................

A. Participants Details:
S. No.

Participants Name

Contact No.

1.

+977-……………………………………

2.

+977-……………………………………

3.

+977-……………………………………

4.

+977-……………………………………

5.

+977-……………………………………

6.

+977-……………………………………

7.

+977-……………………………………

8.

+977-……………………………………

9.

+977-……………………………………

10.

+977-……………………………………

Signature or Thumb Impression

B. Questions
S. No.

1.

Question
What are different products of PET
packaging used/consumed by you?

Answer by Participants
1. __________________________________________________
2.___________________________________________________
3.___________________________________________________
4.___________________________________________________
5.___________________________________________________

How often do you use PET packed
products?
Also specify the number of products
packed in PET consumed by you in a day?

1. __________________________________________________
2.___________________________________________________
3.___________________________________________________
4.___________________________________________________
5.___________________________________________________

3.

How do you dispose off used PET
products/bottles? Elaborate

1. __________________________________________________
2.___________________________________________________
3.___________________________________________________
4.___________________________________________________
5.___________________________________________________

4.

Are you aware of post-disposal flow of the
used PET bottles (user to recycler)? Kindly
provide details.

1. __________________________________________________
2.___________________________________________________
3.___________________________________________________
4.___________________________________________________
5.___________________________________________________

2.

5.

6.

Are you aware, that unsafe disposal of used
PET bottles on streets is hazardous?
What could be done to alleviate this
problem?

Do you know of any PET bottle recycler in
your area?
Please specify

1. __________________________________________________
2.___________________________________________________
3.___________________________________________________
4.___________________________________________________
5.___________________________________________________
1. __________________________________________________
2.___________________________________________________
3.___________________________________________________
4.___________________________________________________
5.___________________________________________________
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7.

8.

9.

10.
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Will you return the used PET bottle to a
recycling centre, if given an incentive?
What kind of incentive do you seek?

In your opinion, what should be done to
promote recycling of PET bottles in Nepal?
Kindly highlight a few measures which
need to be undertaken.

1. __________________________________________________
2.___________________________________________________
3.___________________________________________________
4.___________________________________________________
5.___________________________________________________
1. __________________________________________________
2.___________________________________________________
3.___________________________________________________
4.___________________________________________________
5.___________________________________________________

Are you aware of any regulatory framework
related to the bottle/packs waste
management in your country?

1. __________________________________________________
2.___________________________________________________
3.___________________________________________________
4.___________________________________________________
5.___________________________________________________

Any additional information which you may
like to share?

1. __________________________________________________
2.___________________________________________________
3.___________________________________________________
4.___________________________________________________
5.___________________________________________________
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IX. FGDs for Collectors of PET products
Date:............................ 		
Time:............….... 		
Moderator’s Name:........................................................ 		

FGD Location:............................................
Mobile: +91- ……………………..................

A. Participants Details:
S. No.

Participants Name

Contact No.

1.

+977-……………………………………

2.

+977-……………………………………

3.

+977-……………………………………

4.

+977-……………………………………

5.

+977-……………………………………

6.

+977-……………………………………

7.

+977-……………………………………

8.

+977-……………………………………

9.

+977-……………………………………

10.

+977-……………………………………

Signature or Thumb Impression

B. Questions
S. No.

1.

2.

Question

Answer by Participants

How many PET bottles/products collectors
are active in this area?

1. __________________________________________________
2.___________________________________________________
3.___________________________________________________
4.___________________________________________________
5.___________________________________________________

What are different products of PET
packaging collected by you?

1. __________________________________________________
2.___________________________________________________
3.___________________________________________________
4.___________________________________________________
5.___________________________________________________

3.

From where do you collect PET products/
bottles waste?

1. __________________________________________________
2.___________________________________________________
3.___________________________________________________
4.___________________________________________________
5.___________________________________________________

4.

How often do you collect PET packed
products?
Also specify the quantity of PET products
(coloured, transparent) collected by you in
a day?

1. __________________________________________________
2.___________________________________________________
3.___________________________________________________
4.___________________________________________________
5.___________________________________________________

5.

What percentageof the used PET bottles/
products collected by you are fromHouseholds
Commercials
Institutions
Others

1. __________________________________________________
2.___________________________________________________
3.___________________________________________________
4.___________________________________________________
5.___________________________________________________

6.

The purchase rate forHouseholds
Commercials
Institutions
Others

1. __________________________________________________
2.___________________________________________________
3.___________________________________________________
4.___________________________________________________
5.___________________________________________________
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7.

Any health card/medical insurance/safety
gears/uniform/
I-card been provided to you by the
government or any other agency for waste
collection?

1. __________________________________________________
2.___________________________________________________
3.___________________________________________________
4.___________________________________________________
5.___________________________________________________

8.

Post collection, what you do with the PET
waste?
Handover collected waste daily to a scrapdealer
Store the waste fir selling it later
Others
If b, where do you store your PET waste?
Also mention the total area available for its
storage

1. __________________________________________________
2.___________________________________________________
3.___________________________________________________
4.___________________________________________________
5.___________________________________________________

9.

Ownership of storage spaceSpace provided by the municipalities/
resident welfare association
Privately-owned area/space
Others

1. __________________________________________________
2.___________________________________________________
3.___________________________________________________
4.___________________________________________________
5.___________________________________________________

10.

Who’s the buyer (big scrap-dealer/
recyclers/others) of your collected/
purchased PET bottle waste? And where is
it located (distance, transportation cost)?

1. __________________________________________________
2.___________________________________________________
3.___________________________________________________
4.___________________________________________________
5.___________________________________________________

11.

Amount of moneyreceived on selling the
PET bottles/products?

1. __________________________________________________
2.___________________________________________________
3.___________________________________________________
4.___________________________________________________
5.___________________________________________________

12.

1. __________________________________________________
What are your monthly wages/earnings
2.___________________________________________________
from this activity?Is this your only source of
3.___________________________________________________
income? If yes, is this amount sufficient for
4.___________________________________________________
your livelihood?
5.___________________________________________________

13.

1. __________________________________________________
2.___________________________________________________
Are you aware of the flow/further
processing of PET waste post-delivery from 3.___________________________________________________
4.___________________________________________________
your end? Please elaborate.
5.___________________________________________________

14.

Are you aware that unsafe disposal of the
used PET bottles/products on the street is
hazardous? Please elaborate?

1. __________________________________________________
2.___________________________________________________
3.___________________________________________________
4.___________________________________________________
5.___________________________________________________

15.

Problems/challenges faced by you while
carrying out your work related to PET
waste collection?

1. __________________________________________________
2.___________________________________________________
3.___________________________________________________
4.___________________________________________________
5.___________________________________________________

16.

72

What additional facilities arerequiredat
your end to strengthen your operations?

1. __________________________________________________
2.___________________________________________________
3.___________________________________________________
4.___________________________________________________
5.___________________________________________________
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17.

Are you aware of any regulatory framework
in your country related to the PET waste
collection, recycling and disposal?

1. __________________________________________________
2.___________________________________________________
3.___________________________________________________
4.___________________________________________________
5.___________________________________________________

18.

Do you think installation of a PET recycling
plant will provide direct/indirect benefits
to you and to other stakeholders?

1. __________________________________________________
2.___________________________________________________
3.___________________________________________________
4.___________________________________________________
5.___________________________________________________

In your opinion, what should be done to
promote recycling of the used PET bottles/
products in Nepal?

1. __________________________________________________
2.___________________________________________________
3.___________________________________________________
4.___________________________________________________
5.___________________________________________________

Any additional information which you may
like to share?

1. __________________________________________________
2.___________________________________________________
3.___________________________________________________
4.___________________________________________________
5.___________________________________________________

19.

20.

Annexure 5.1 Financial Model (PDF)
Financial model 4 tons per day Flake plant: https://goo.gl/vwW8ip
Financial model 8 tons per day Flake plant: https://goo.gl/dcCtpi
Financial model 4 tons per day Granule Plant: https://goo.gl/6RArLh
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