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Bottle-to-bottle recycling can boost Sri Lanka in the transition to circularity in plastics
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Pollution caused by the irresponsible disposal of plastics is a significant issue, particularly in
developing countries like Sri Lanka [1, 2].

According to Great Britain’s Royal Statistical Society, it is estimated that only 9% of all plastics ever
produced globally has been recycled [3]. This is particularly concerning since according to the United
Nations Environment Programme (UNEP), all nations collectively produce more than 300 million
metric tonnes of plastic every year – nearly equivalent in weight to that of the entire global human
population [4].

However, not all plastics are equal in this equation. Polyethene terephthalate (PET) plastics, in
particular, stand out, given that they are 100% recyclable. PET is considered the most promising
food-packaging plastic for recycling and is used extensively for this purpose, particularly for the
production of bottles containing drinks, hand sanitisers, dishwashing liquid etc. In addition, PET is
more suitable for the recycling process, given its ability to minimise the possibility of contamination
following consumption.
Hence, in sharp contrast with the overall recycling rate of plastics, PET bottle recycling rates in some
countries exceed 80%. Sri Lanka also aspires to increase its PET bottle collection and recycling rate
from 27% to 100% by 2025 to ‘ensure safe, high-quality and durable products,’ as per the National
Action Plan on Plastic Waste Management in Sri Lanka (NAPPWM) [5].

The changes required

Technology is not a constraint and is already available within the country. However, achieving this
target requires crosscutting enabling conditions, including legal arrangements and policy changes,
stakeholder engagement and dialogue, public participation, financing, and capacity development.

In legal and policy changes necessary, a shift towards bottle-to-bottle recycling is crucial. This relates
to recycling an entire PET bottle to produce a new PET bottle, a concept that has been successfully
implemented in many developed regions.
After being used by consumers, the three common scenarios for PET bottles are; bottle-to-bottle
recycling, incineration and landfill disposal.

It is clear that bottle-to-bottle recycling is by far the preferred option among these options. It reduces
pollution and carries a host of other benefits, including reducing carbon emissions by decreasing the
need for new plastics.

However, Sri Lanka doesn’t legally allow recycled products in food-grade manufacture. The
Extraordinary Gazette Notification No. 1160/30 of 29th June 2010 prohibits the use of ‘any food in
any package, appliance, container or vessel that has been made from recycled plastic’ [6]. This reality
needs to change and conducive regulations/policies should be introduced.

Thought Leadership Article

Implementing the changes
In terms of implementation, bottle-to-bottle recycling can be done through two methods; mechanical
and chemical recycling. The first refers to using mechanical processes (which typically involve
cleaning, grinding, re-melting, and re-granulating). It is considered that through this method, bottleto-bottle recycling is possible up to 4 to 6 times for PET plastics.

Chemical recycling, in contrast, uses a chemical process to achieve this objective, to break down the
material to its original form for processing and, after that, for the production of new items. This
system allows potentially infinite cycles of recycling. Still, it has implications for the comparatively
larger generation of carbon emissions associated with transboundary PET waste movements [7, 8].

Besides the method of recycling that should be employed, another critical consideration is whether
bottle-to-bottle recycling carries risks since the plastics could potentially get contaminated,
especially in food-grade packaging. For instance, contact between plastics and other waste, such as
electronic waste, increases the risk of the presence of toxic metals in recycled plastics.

However, such concerns can be addressed by putting the necessary safeguards in place by adopting
models similar to those of developed countries. For instance, in the European Union (EU), recycled
plastics used in food contact materials should only be obtained from recycling processes that have
been assessed for safety by the European Food Safety Authority and authorised by the European
Commission [9].
Transition to a ‘circular’ model

Such certification ensures the separation of different types of waste, domestic waste collection
systems with storage and transportation that avoid contaminations and sound tech-driven recycling.
Another alternative exists, too, including chemical recycling to regenerate material similar to virgin
material.

However, such efforts require collaboration between and high levels of awareness among all
stakeholders. This includes manufacturers and recyclers in the private sector, consumers and the
Government. The model used in Japan provides an excellent case study. In this model, consumers
ensure proper segregation of used plastic containers and packages, which facilitates the collection of
the segregated waste by the Municipal Government. Manufacturers recycle this waste and, after that,
use it in products. Hence, all stakeholders play an equally-critical role, which ensures the smooth
functioning of the system (Figure 1 illustrates the system in Japan indicating the stakeholder roles).
Sri Lanka too can transition to a similar model, with high ‘circularity,’ which involves a ‘closed loop’.
In this, the value of plastics is retained through reuse and recycling, not allowing leakage into the
environment. This is unlike the present ‘linear’ model in which plastics are used and disposed of,
creating significant damage.
Such a model will be beneficial economically – for instance, by reducing foreign exchange lost through
imports of plastics each year and socially and environmentally – by reducing pollution and its
harmful effects – which includes the likes of the increased spread of diseases such as dengue.
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Hence, Sri Lanka should begin the transition towards bottle-to-bottle recycling of PET plastics.
However, as indicated, this requires the support of all stakeholders.
The author would appreciate your feedback on the article. You can start a conversation with Dr.
Abeynayaka directly on Twitter on @litterlifecycle
Web: www.iges.or.jp/en | www.ccet.jp

Figure 1: Transforming “waste” into “resources” once again (Japanese Example) [10]

Thought Leadership Article

References:
[1] Cole, C., (2020). Marine Plastic Pollution: Opportunities for Sri Lanka. Accessed on Dec.10, 2021 at: https://lki.lk/blog/marine-plastic-pollution-opportunities-for-sri-lanka/

[2] Abeynayaka, A. and Werellagama, D.R.I.B., (2007). Efficiency improvement of solid waste
management systems with load reduction: A case study in Kandy City, Sri Lanka. In
Proceedings of the International Conference on Sustainable Solid Waste Management. Sept27, 2007, Chennai, India (pp. 5-7).
[3] A whopping 91% of plastic isn't recycled. (2018). National Geographic. Accessed on
Dec.-10, 2021 at: https://www.nationalgeographic.com/science/article/plastic-producedrecycling-waste-ocean-trash-debris-environment
[4] Ryberg, M., Hauschild, A.H., & Zwicky, M. (2018). Mapping of global plastic value chain
and plastic losses to the environment : with a particular focus on marine environment.

[5] Cooray, N., Peiris, V. R. S., Rasaputra, K., Singh., R. K., Premakumara, D. G. J., Onogawa, K.
(2021) National Action Plan on Plastic Waste Management in Sri Lanka (NAPPWM).
Accessed on Dec.-10, 2021 at:
https://www.ccet.jp/National_Action_Plan_on_Plastic_Waste_Management

[6] Government of Sri Lanka (2010) Extraordinary Gazette Notification No. 1160/30 of 29th
June 2010. Accessed on Dec.-10, 2021 at:
http://www.eohfs.health.gov.lk/food/images/pdf/regulations/food_packaging_materials_a
nd_articles_regulation_2010_en.pdf

[7] Nakatani, J., Fujii, M., Moriguchi, Y., & Hirao, M. (2008). Life-cycle assessment of domestic
and transboundary recycling of post-consumer PET bottles. The International Journal of Life
Cycle Assessment, 15, 590-597.
[8] Bałazińska, M., Kruczek, M. and Bondaruk, J., 2021. The environmental impact of various
forms of waste PET bottle management. International Journal of Sustainable Development &
World Ecology, 28(5), pp.473-480.
[9] Recycled plastic in food contact materials: Policy report by safe food advocacy Europe.
(2020). Accessed on Dec.-10, 2021 at: https://www.safefoodadvocacy.eu/wpcontent/uploads/2021/03/SAFE-Report-on-Recycled-plastic-in-FCMs-2020.pdf

[10] Ministry of Economy, Trade and Industry, Japan (METI). (2018). The Containers and
Packaging Recycling Law. Accessed on Dec.-10, 2021 at:
https://www.meti.go.jp/policy/recycle/main/english/pamphlets/pdf/the_containers_e.pdf

