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Abstract 

 

The waste we throw away has a tendency of coming back in our air, water and food, 

directly affecting our livelihoods, economy and health. The presentation will discuss 

the waste problem in APEC and present a more sustainable production model — the 

circular economy — which minimises waste and optimises resource use by 

incorporating reuse, repurposing and recycling of materials into manufacturing and 

logistics. It will point to new business and trade opportunities provided by the circular 

economy in general and during the COVID-19 pandemic in particular. Finally, it will 

present some policy recommendations and discuss the role of regional cooperation in 

facilitating the transition to a circular economy. 

  

The presentation will be based on the following PSU publications: 

 

1. Policy Brief  

Circular Economy: Don’t Let Waste Go to 

Waste https://www.apec.org/Publications/2020/01/Circular-Economy---Dont-

Let-Waste-Go-to-Waste 

 

2. ARTA Theme Chapter 

APEC Regional Trends Analysis - What Goes Around Comes Around: 

Pivoting to a Circular Economy; Uncertainty Tests APEC’s Resilience amid 

                                                             
164 This paper is based on two APEC PSU publications: “Circular Economy: Don’t Let Waste Go to 
Waste” (January 2020) https://www.apec.org/Publications/2020/01/Circular-Economy---Dont-Let-
Waste-Go-to-Waste and “APEC Regional Trends Analysis - What Goes Around Comes Around: 
Pivoting to a Circular Economy; Uncertainty Tests APEC’s Resilience amid COVID-19” (May 2020) 
https://www.apec.org/Publications/2020/05/APEC-Regional-Trends-Analysis---What-Goes-Around-
Comes-Around.  
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COVID-19 https://www.apec.org/Publications/2020/05/APEC-Regional-

Trends-Analysis---What-Goes-Around-Comes-Around 

 

Waste165 generation is a major global problem that is worsening by the day. 

Growing population, rising affluence and rapid urbanisation unsupported by proper 

waste management systems drive this global waste crisis. The World Bank166 

estimates that annual global solid waste generation will rise by 69 percent from 2.0 

billion tonnes in 2016 to 3.4 billion tonnes in 2050. High-income economies 

contribute one-third of global waste despite accounting for only 16 percent of the 

world population. On the other hand, lower-income economies generate 

increasingly more waste per capita, an issue that is particularly exacerbated by 

inefficient waste management systems and lack of awareness.167,168 Poorly 

managed waste contaminates oceans, breeds diseases, releases harmful greenhouse 

gases like methane, and litters landscapes causing harm to health and the economy.  

 

Managing plastic waste is particularly challenging because not only are plastics 

non-biodegradable, but they are also produced in colossal amounts: 242 million 

tonnes of plastic waste were generated globally in 2016 alone, accounting for 12 

percent of all municipal solid waste.169 Large amounts of plastic waste end up in 

the oceans contributing to gyres of garbage like the infamous ‘Great Pacific 

Garbage Patch,’ a floating mound of plastic waste in the ocean estimated at 80,000 

tonnes.170 These marine plastics are a cause for concern as they release toxic 

chemicals, entangle marine life, are consumed by marine animals, and can 

eventually enter the human food chain. Marine plastics also affect the economy by 

imposing costs on the tourism, aquaculture and fisheries industries. A study by 

                                                             
165 For the purpose of this paper waste is defined as any product or material that is disposed in the 
process of consumption or production and may include solid, liquid, gaseous, recyclable and organic 
wastes. 
166 Silpa Kaza, Lisa C. Yao, Perinaz Bhada-Tata, and Frank Van Woerden, “What a Waste 2.0 : A 
Global Snapshot of Solid Waste Management to 2050”, Urban Development (September 2018);. 
Washington, DC: World Bank.  
167 Kaza et al., “What a Waste 2.0 : A Global Snapshot of Solid Waste Management to 2050.” 
168 Jessica McAllister, “Factors Influencing Solid-Waste Management in the Developing World”, Utah 
State University (May 2015). 
169 Kaza et al., “What a Waste 2.0 : A Global Snapshot of Solid Waste Management to 2050.” 
170 The Ocean Cleanup, “The Great Pacific Garbage Patch”, https://theoceancleanup.com/great-pacific-
garbage-patch/.  
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Deloitte and the Ocean Cleanup estimated a yearly economic cost of around USD 6 

to 19 billion due to marine plastics.171  

 

The APEC region has not been spared from the impacts of the waste crisis, and 

Leaders have repeatedly voiced their concerns over the issue. They identified the need 

for better waste management and called for more work in this area in their 2015172 and 

2016173 Declarations. Similarly, concerns for better management of resources were 

echoed in the 2017174 Leader’s Declaration. More recently, APEC Chile 2019’s 

priority on ‘Sustainable Growth’ looked into marine debris prevention and reduction 

with a specific focus on plastics.175 Senior Officials endorsed the APEC Roadmap on 

Marine Debris at the Third Senior Officials’ Meeting held in Puerto Varas in August 

2019.176 This work within APEC is an indication of the importance of a regional 

approach in addressing the waste crisis.  

 

A new guiding principle to tackle the waste crisis has emerged in the form of a 

circular economy that, by design, eliminates waste, keeps materials in use and 

regenerates natural systems.177 The circular economy presents itself as an alternative 

to the more familiar linear economy, which entails disposal of materials after a single 

use. This paper considers the transformation to a circular economy as an important 

step towards more sustainable growth in the region. It is organised as follows: the next 

section assesses the waste generated in APEC and its economic inefficiencies. The 

circular economy is presented as a viable solution to this problem by encouraging 

more sustainable and efficient use of resources with almost zero waste generation. The 

following section explores the various business models and trade opportunities that 

                                                             
171 The Ocean Cleanup, “The Great Pacific Garbage Patch.” 
172 APEC, “2015 Leaders' Declaration”, https://www.apec.org/Meeting-Papers/Leaders-
Declarations/2015/2015_aelm.  
173 APEC, “2016 Leaders' Declaration”, https://www.apec.org/Meeting-Papers/Leaders-
Declarations/2016/2016_aelm.  
174 APEC, “2017 Leaders' Declaration”, https://www.apec.org/Meeting-Papers/Leaders-
Declarations/2017/2017_aelm.  
175 APEC Chile 2019, “State Department, Ocean Conservancy and APEC Chile Launching “Clean City 
and Ocean Initiative” to Tackle Ocean Plastic Pollution”, 1 July 2019, 
https://www.apecchile2019.cl/apec/media/news/state-department-ocean-conservancy-and-apec-chile-
launching-clean-city.   
176 APEC, “APEC Roadmap on Marine Debris”, https://www.apec.org/Meeting-Papers/Annual-
Ministerial-Meetings/2019/2019_AMM/Annex-B.  
177 Ellen MacArthur Foundation, “What is the Circular Economy’, 
https://www.ellenmacarthurfoundation.org/circular-economy/what-is-the-circular-economy.  
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exist within a circular economy setting before presenting some discussions on policies 

that can be useful in tackling the barriers and ensuring the smooth adoption of circular 

economy principles. The paper concludes with a discussion of APEC’s current work 

and opportunities in this area. 

 

The Economic Inefficiency of Waste 

 

APEC economies are responsible for a large share of global solid waste: 43 percent of 

global solid waste originated from APEC economies in 2016. Projections by the 

World Bank in their ‘What a Waste 2.0’ database178 show increasing trends over the 

next 30 years up until 2050. On average, an APEC economy resident generated 0.8 

kilogramme (kg) of solid waste per day in 2016, and this number is expected to 

increase to 1.1 kg per day by 2050, which is a 36 percent increase over the period 

(Figure 1.1). There is a particular cause for concern in developing APEC economies, 

where daily solid waste generation per capita is expected to increase by 46 percent 

between 2016 and 2050. While the growth is not expected to be as high for 

industrialised APEC economies, their current waste generation is already at a high 

level of 1.9 kg per person per day. Albeit lower than their share in 2016, APEC 

economies are still expected to be responsible for a significant 37 percent of global 

solid waste in 2050.  

 

Figure 1.1. Daily Solid Waste Generation per Capita in APEC (in kg) 

 
Source: World Bank, ‘What a Waste 2.0’ database.179 

                                                             
178 The data covers only solid waste. 
179 The data from World Bank covers all APEC economies with the exception of Chinese Taipei. 
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About 59 percent180 of waste in APEC economies was mismanaged181 (i.e., dumped 

into unspecified landfills, open dumps, waterways, other or unaccounted locations) 

according to data from the World Bank.182 A large portion of the mismanaged waste, 

about 66 percent, arose from developing APEC economies. A 2015 study found that 

four developing APEC economies183 accounted for 60 percent of the world’s 

mismanaged plastic waste in 2010.184 Often, mismanaged waste, including plastics, 

are dumped into inland waterways which then empty into the oceans.185 A recent 

study found that about 90 percent of the oceans’ plastic comes from 10 rivers, of 

which six flow through APEC economies.186  

 

All these plastics in the oceans are expected to cost USD 1.3 billion per annum to the 

tourism, fishing, and shipping industries in the APEC region.187 Though the health 

cost of mismanaged waste has not been calculated for APEC, recent work in this area 

found that about 400,000 to 1 million residents in developing economies die yearly 

due to the harmful effects of mismanaged plastic waste.188  

 

Proper waste management is a cost-effective strategy to address these issues. A study 

of five APEC economies189 found that mismanaged household waste costs the 

economy approximately USD 375 per tonne190, while implementing an integrated 

                                                             
180 The year of data availability differ across the economies, ranging between 2008-2017. 
181 Waste treatment and disposal data is provided in the following categories: Open dump, landfill 
unspecified, controlled landfill, sanitary landfill, recycling, composting, anaerobic digestion, 
incineration, waterways, other and unaccounted for. We consider waste that has been dumped into 
unspecified landfills, open dumps, waterways, other and unaccounted locations as mismanaged waste. 
182 Kaza et al., “What a Waste 2.0 : A Global Snapshot of Solid Waste Management to 2050.” 
183 The economies are China; Indonesia; the Philippines; and Viet Nam. 
184 Jenna R. Jambeck, Roland Geyer, Chris Wilcox, Theodore R. Siegler, Miriam Perryman, Anthony 
Andrady, Ramani Narayan and Kara Lavender Law, “Plastic waste inputs from land into the ocean”, 
American Association for the Advancement of Science (Feb 2015), 768-771. 
185 National Geographic, “What Happens to the Plastic We Throw Out”, 
https://www.nationalgeographic.com/magazine/2018/06/the-journey-of-plastic-around-the-globe/.  
186 Christian Schmidt, Tobias Krauth and Stephan Wagner, “Export of Plastic Debris by Rivers into the 
Sea”, Environmental Science and Technology (October 2017), 12246-12253.  
187 Alistair McIlgorm, Harry F. Campbell and Michael J. Rule, “The economic cost and control of 
marine debris damage in the Asia-Pacific region”, Ocean and Coastal Management (September 2011), 
Volume 54, Issue 9, 643-651. 
188 Tearfund, Fauna & Flora International, WasteAid, and The Institute of Development Studies, “No 
Time to Waste: Tackling the plastic pollution crisis before it’s too late” Fauna & Flora International 
(2019), https://assets.fauna-flora.org/wp-content/uploads/2019/05/2019_No-time-to-waste-report.pdf. 
189 The economies studied are China; Indonesia; the Philippines; Thailand; and Viet Nam. 
190 Hauke Engel, Martin Stuchtey and Helga Vanthournout, “Managing waste in emerging markets”, 
McKinsey & Company, 17 February 2016, https://www.mckinsey.com/business-
functions/sustainability/our-insights/managing-waste-in-emerging-markets#. 
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waste management system for the same region costs only USD 50 to 100 per tonne191 

and is therefore at least four times more economical.  

 

Further, waste is not supportive of future economic growth since resource security and 

efficiency are necessary for economic resilience.192 The Sustainable Development 

Goal 12 on Sustainable Consumption and Production193 also identified the importance 

of reducing waste and pollutants in ensuring that the needs of the future generations 

are met. Clearly, the waste issue is not just an environmental one, but it also has 

detrimental and lasting impacts on the economy and the well-being of people.  

 

The concept of a circular economy has been gaining traction in recent years as a 

comprehensive response to the growing costs of the waste crisis. Less waste 

management is required in a circular economy model where waste is considered a raw 

material with value and hence there is almost no residual waste generated.  

 

What is a Circular Economy? 

 

Economies, firms and households often practice a linear model of production that 

follows a ‘take-make dispose’ pattern (Figure 2a). In the linear model, raw materials 

are extracted from nature, transformed into products, and consumed; unneeded by-

products or residual matter are then disposed as waste. Calls for better use of 

resources and reduction of waste, especially non-biodegradable waste, have led to the 

development of resource feedback loops that aim to reduce waste. This production 

model with feedback loops provides an avenue for some products to be recycled or 

reused, but there is still a significant amount of residual waste generated (Figure 2b). 

The circular economy model, on the other hand, closes the loop so that almost no 

residual waste is released into the environment (Figure 2c).  

 

                                                             
191 Silpa Kaza, Lisa C. Yao, Perinaz Bhada-Tata, “Waste and Society”, In S. Kaza, L. Yao, P. Bhada-
Tata, & F. V. Woerden, “What a Waste 2.0: A Global Snapshot of Solid Waste Management to 2050”, 
World Bank (October 2018), 115-139. 
192 Felix Preston, “A Global Redesign? Shaping the Circular Economy”, Energy, Environment and 
Resource Governance (March 2012), Chatam House. 
193 United Nations Development Programme, “Goal 12: Responsible consumption and production”, 
https://www.undp.org/content/undp/en/home/sustainable-development-goals/goal-12-responsible-
consumption-and-production.html.  
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Figure 1.2: Types of Material Use Life Cycles 

Source: Adapted from Nicole Van Buren, Marjolein Demmers, Rob van der Heijden and Frank Witlox, 

“Towards a circular economy: the role of Dutch logistics industries and governments”, Sustainability 

(July 2016). 

 

The circular economy model is defined as “a regenerative system in which resource 

input and waste, emission, and energy leakage are minimised by slowing, closing and 

narrowing material and energy loops. This can be achieved through long -lasting 

design, maintenance, repair, reuse, remanufacturing, refurbishing, and recycling”194. 

Van Buren et al. find that the circular economy plays not only an environmental but 

also an economic and social role. A circular economy creates economic value by 

ensuring the efficient consumption of raw materials and products; it creates social 

value by improving people’s well-being due to less competition for limited raw 

materials; and it creates environmental value by reducing the consumption of natural 

resources. 

 

In its most extensive form, the circular economy comprises 10 stages, shown here as 

the 9R framework (Table 1.1). These different stages are listed in decreasing order of 

their circularity in the table below: 

                                                             
194 Martin Geissdoerfer, Paulo Savaget, Nancy M.P. Bocken and Erik Jan Hultink, “The circular 
economy - a new sustainability paradigm?”, Journal of cleaner production (February 2017), 757-768. 
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Table 1.1. The 9R Framework of Circular Economy

 Strategy Examples 

Smarter 
manufactu
re and 
product 
use 

R0 Refuse 

Avoid the use of 
raw materials by 
abandoning the 
function of a 
product  

Avoid packaging 
where possible 

R1 Rethink  
Make the use of a 
product more 
intensive  

Shared use of products 
like vehicles, washing 
machines  

R2 Reduce 

Consume less raw 
materials or 
increase production 
efficiency 

Buy fewer consumer 
products, build well-
insulated houses to 
reduce energy 
consumption for 
heating  

Extend 
lifespan of 
products 
and their 
parts 

R3 Reuse 

Use discarded 
products which are 
still in good 
condition and fulfil 
their original 
function 

Buy second hand 
goods, return 
packaging to retailer 
for reuse 

R4 Repair 

Repair a defective 
product so that it 
can be used for its 
original function 

Repair defective part 
of an electronic 
product instead of 
buying a new product 

R5 
Refurbis
h 

Redesign and 
restore an old 
product  

Refurbish an electronic 
product by replacing 
the old parts with new 
ones  

R6 
Remanuf
acture 

Reuse functional 
discarded parts to 
manufacture new 
product with the 
same function 

Use functional parts of 
an old laptop to 
produce a new laptop 

R7 
Repurpo
se 

Reuse functional 
discarded parts to 
manufacture a new 
product with a 
different function 

Use functional part of 
a laptop to 
manufacture a digital 
fan 

Useful 
application 
of 
materials 

R8 Recycle 

Process materials to 
attain the same or a 
lower quality of the 
material 

Recycle PET bottles to 
attain PET pellets 

R9 Recover 
Incinerate leftover 
material and 
recover energy 

Use heat from 
combustion to drive 
generators to produce 
electricity 

Source: Adapted from Julian Kirchherr, Denise Reike and Marko Hekkert, “Conceptualizing the 
Circular Economy: An Analysis of 114 Definitions”, Resources, Conservation and Recycling 
(December 2017), 221-232. 
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The 9R framework helps illustrate the difference between a circular economy model 

and the current linear economy model with feedback loops which practices recycling 

and energy recovery to some extent. The circular economy model entails many more 

stages which focus on rethinking the way production and consumption are conducted.  

 

Rethinking business models in terms of the circular economy has presented 

opportunities for efficiency, innovation and sustainability. Firms applying a circular 

economy model can be categorised into five broad categories: sharing platforms, 

product as a service, circular supplies, product life extension, and resource recovery.   

 

Business Models for a Circular Economy 

 

Business models that assist the transition to a circular economy are practised on both 

the consumption and production sides. Models that optimise resource use on the 

consumers’ end promote the concept of collaborative consumption, defined by 

Botsman and Rogers as ‘traditional sharing, bartering, lending, trading, renting, 

gifting, and swapping, redefined through technology and peer communities’.195 The 

concept of collaborative consumption is seen in firms that practice business models 

like sharing platforms and product as a service (PaaS).   

 

On the production side, businesses have facilitated the transition to a circular economy 

by finding ways to make production more efficient and sustainable. According to the 

Organisation for Economic Co-operation and Development (OECD), three main 

strategies are useful in transforming production processes: 196 

 

 Closing material loops – using waste as a resource through product reuse and 

recycling 

 Extending material loops – creating more durable products to reduce demand 

for new goods 

                                                             
195 Rachel Botsman and Roo Rogers, What’s Mine Is Yours: The Rise of Collaborative Consumption 
(New York: HarperCollins, 2010), 15. 
196 Andrew McCarthy, Rob Dellink and Ruben Bibas, “The Macroeconomics of the Circular Economy 
Transition: A Critical Review of Modelling Approaches” (OECD Environment Working Papers, 18 
April 2018, https://doi.org/10.1787/af983f9a-en.  
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 Narrowing material loops – improving the efficiency of resource utilisation to 

reduce generation of waste.  

 

The concept of closing material loops can be seen in the practice of circular supplies, 

which involves developing products that are designed to be fed back into the 

production and consumption cycle. Extending material loops is reflected through 

product life extension, which involves creating more durable products with longer 

lifespans. Finally, narrowing material loops is implemented by businesses that find 

ways to minimise wastage in the production cycle by making use of manufacturing 

byproducts and waste.  

 

Sharing platforms  

 

Businesses engaged in sharing platforms promote the efficient use of existing 

resources by facilitating access to and shared use of underutilised products. Shared use 

allows individuals to access resources without the need to buy their own, hence 

reducing the demand to make more of such products while expanding their utilisation. 

Libraries are one of the most traditional examples of a sharing platform. Laundromats 

are another. Some industries have adopted rentals as their business model. For 

example, Bike Santiago expands public transportation options through bike sharing, 

while co-living and co-working space providers like Hmlet and Gorilla Space create 

arrangements for people to share limited living and working spaces, reducing demand 

for real estate.  

 

Sharing platforms have also leveraged information and communications technology 

(ICT) to facilitate sharing of physical resources and services. Ride-hailing platforms 

like Didi, Uber and Grab match a passenger with drivers or other passengers, allowing 

people to share transportation options. Rentzi has taken sharing further by providing 

an online platform for people to advertise any item they want to rent out, whether it be 

cars, clothes, kitchen appliances or hardware equipment.   
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Product as a service 

 

Another business model that optimises consumption is one that offers a product as a 

service (PaaS). PaaS focuses on maximising the usage derived from a product rather 

than the number of physical units of a product sold. For example, instead of selling 

ownership of DVDs, light bulbs and plane engines, businesses sell access to the 

entertainment media, number of light hours and length of distance travelled derived 

from these products. This incentivises firms to build products that are more durable 

and flexible for future maintenance and upgrades. Unlike sharing platforms, clients of 

PaaS subscribe to a service from the seller, which means that they would have access 

to the services on demand. 

 

PaaS contributes to the circular economy on both the consumer’s and producer’s end. 

On the consumer’s side, PaaS could reduce demand for more physical goods as 

businesses find novel ways of fulfilling the demand. Netflix and Spotify digitalised 

their video and music content, increasing the spread of entertainment media but also 

eliminating the need for physical CDs and DVDs. Moreover, they provide a way to 

make media content non-rival, allowing people to simultaneously access them without 

depriving other subscribers of access to the same content. 

 

PaaS also improves production as it incentivises businesses to develop longer-lasting 

products. This can extend the usable life of products, hence tempering the demand for 

more of such goods. For example, light bulb manufacturer Philips provides lighting-

as-a-service to clients such as airports. Under this model, Philips sells lighting services 

to its clients by installing and operating proprietary lamps at its clients’ facilities, 

while maintaining ownership over the light bulbs. This is a win-win solution for 

Philips and its clients: clients will no longer have to do their lighting maintenance 

themselves, while Philips can collect data on product usage and focus on extending 

the life cycle of its products.  
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Circular supplies  

 

Businesses have implemented the idea of circular supplies by designing products that 

are recyclable and reusable. Waste can be repurposed; for example, empty pasta sauce 

bottles could be used as pen holders, while old fabric could be stitched into bags and 

purses. Some large companies have expressed interest in supporting initiatives 

focused on reuse. Since plastic is one of the most common and problematic forms of 

waste, companies have focused efforts on reducing such waste.197 Procter & Gamble 

and Unilever collaborated with TerraCycle to establish Loop, an online shopping 

platform that provides reusable packaging for products ranging from food to 

cosmetics. Customers make a one-time purchase of a reusable container for the 

product of their choice. This container is later returned to the manufacturers and 

subsequently treated, cleaned and refilled. The refilled containers can then be 

disseminated back to other customers. 

 

A similar concept is practised in packaging-free stores. These stores typically sell 

products stored in huge containers with dispensers, and customers are expected to 

bring their own containers to procure the products. Packaging-free stores contribute to 

the circular economy as they mitigate the need for single-use packaging and empower 

consumers to purchase exactly how much they need, allowing them to reduce waste 

on their end.198 Repurposing and recycling products have also proven valuable amid 

the shortages experienced due to COVID-19. 

 

Product life extension 

 

Product life extension is another strategy to support the transition to a circular 

economy. It entails efforts to prolong the useful life of an item to reduce the demand 

for a new product. Some industries have been doing this for a long time. For example, 

                                                             
197 Laura Parker, “Beach Clean-up Study Shows Global Scope of Plastic Pollution,” National 
Geographic, 10 October 2018, https://www.nationalgeographic.com/environment/2018/10/greenpeace-
beach-cleanup-report-highlights-ocean-plastic-problem/. 
198 Elisa F. Beitzen-Heineke, Nazmiye Balta-Ozkan and Hendrik Reefke, “The Prospects of Zero-
Packaging Grocery Stores to Improve the Social and Environmental Impacts of the Food Supply 
Chain,” Journal of Cleaner Production 140 (1 January 2017): 1528–41, 
https://doi.org/10.1016/j.jclepro.2016.09.227. 
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an automobile is typically a long-term, high-cost investment, which, if maintained 

properly, lasts for several decades. Some companies offer lifetime warranties and 

repair commitments to make their products last longer. Patagonia offers repair 

services for their products to encourage clients to repair old items instead of replacing 

them with new ones. 

 

Building upgradable products is another way to promote product life extension. The 

electronics industry generates large amounts of electronic waste (e-waste), which is 

exacerbated by the fast turnover of gadgets due to obsolescence. To address this, 

companies such as LG and Google are investing in research on modular phones. The 

hardware of these phones would be upgradable and repairable, negating the need to 

replace the entire device, thereby reducing e-waste.  

 

Products with longer lifespans can in turn aid the strengthening of the resale market, 

or the secondhand economy. Online thrift store thredUp has projected that the 

secondhand apparel market would double from USD 24 billion to USD 51 billion, and 

that as much as one-third of the clothes in closets in the US will be composed of 

secondhand apparel by 2033.199 Given the projected high uptake of secondhand 

clothes, greater focus on quality fabrics can be both profitable for businesses and 

sustainable for the environment. Technology can also support trade in secondhand 

goods: e-commerce sites like MercadoLibre and Carousell are providing new avenues 

for people and businesses to trade secondhand items.  

 

Resource recovery  

 

Resource recovery reduces waste by utilising manufacturing byproducts from other 

production processes. Some companies have attempted to maximise resource recovery 

by adopting zero-waste manufacturing as an ethos for their processes. For example, 

Dignity Coconuts has observed that many firms that utilise coconuts typically just use 

the water or oil of a coconut and leave up to 80 percent of the fruit to waste.200 This is 

extremely wasteful as the various parts of the coconut can be used for a myriad of 

                                                             
199 thredUp, “2019 Fashion Resale Market and Trend Report,” 2019, https://www.thredup.com/resale. 
200 Dignity Coconuts, “Dignity Coconuts,” 2016, https://dignitycoconuts.com. 
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things: old stems and leaves can be turned into fertiliser; the husks and fibres can be 

used for upholstery; and the wood of the coconut tree can be used for furniture and 

construction. To address this, Dignity Coconuts reached out to communities to train 

them on how to process the different parts of the coconut to make value-added 

products. 

 

The concept of resource recovery does not have to be constrained to the same 

industry. For example, Nike captures waste in other sectors and incorporates it into 

their production processes: plastic waste from single-use packaging such as plastic 

bottles can be processed into polyester fabric, which can be used in textile 

manufacturing. In 2018, 75 percent of all shoes and apparels produced by Nike 

contained some form of recycled material.201 

 

Closing the loop  

 

The five business models fit along different parts of the value chain, absorbing 

byproducts in some parts of the value chain and reinserting them back into the 

economy, thereby contributing to the circularity of the value chain (Figure 1.3). The 

circular economy has great potential to stimulate the economy by providing new 

trading and business opportunities.  

 

These opportunities are not just limited to the local context. While some models in the 

circular economy like sharing platforms allow for more efficient use of resources in a 

locale, other business opportunities like resource recovery may be more efficient if 

economies could trade production byproducts with other economies that have the 

specialisations to process them. Similarly, international trade can help facilitate other 

business models like product life extension in the sourcing of parts necessary to repair 

or upgrade products, as well as in supporting wider trade of secondhand goods. As 

such, there is scope to introduce policies that enable the uptake of business models 

that promote the circular economy at a regional level.  

 

                                                             
201 Nike, “Nike’s Latest Sustainable Innovations and Environmental Impact,” Nike News, 2018, 
https://news.nike.com/news/sustainable-innovation-air-bag-manufacture. 
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Figure 0.3. Integrating circular economy models 

 

 

Source: Adapted from Mirjam Bani and Marieke Blom, “Rethinking the Road to the Circular 
Economy,” (January 2020), https://think.ing.com/uploads/reports/
Rethinking_the_road_to_the_circular_economy_FINAL_RB1.pdf. 
 

Policies for an international circular economy 

 

The circular economy is dependent on international trade, with some economies and 

the OECD even going as far as to consider trade a fundamental aspect of the circular 

economy.202 There are two reasons for this: interconnectedness and economies of 

scale. In today’s highly globalised and dependent world economy, global supply and 

value chains are deeply interlinked. A majority of products are made up of 

intermediate parts sourced from other economies.203 According to the World 

Investment Report by the United Nations Conference on Trade and Development 

(UNCTAD), approximately 60 percent of global trade in 2012 involved intermediate 

goods and services.204 As a result, the capacity of a business or industry to embrace 

circularity will depend on the ability of its partners to abide by the same principles of 

circularity.  

 

The complex interdependence of international supply chains can present upfront costs 

to firms embracing circular principles. However, this can be overcome through 

                                                             
202 Confederation of Danish Industry et al., “Position Paper: Nordic Approach to Circular Economy” 
(October 2019), https://ek.fi/wp-content/uploads/Nordic-position-paper-circular-economy-10-2019-
1.pdf; Shardul Agrawala and Shunta Yamaguchi, “International Trade and the Transition to a Circular 
Economy” (OECD, October 2018), https://www.oecd.org/environment/waste/policy-highlights-
international-trade-and-the-transition-to-a-circular-economy.pdf. 
203 Deborah Kay Elms and Patrick Low, eds, Global Value Chains in a Changing World (Geneva: 
World Trade Organization, 2013). 
204 United Nations Conference on Trade and Development (UNCTAD), World Investment Report 2013: 
Global Value Chains: Investment and Trade for Development (New York: UN, 2013). 
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efficiency and gains in goodwill. An increasing number of multinational businesses 

are pledging only to work with suppliers that abide by social and environmental 

standards.205 A study by EY finds supply chain sustainability to be a critical 

consideration for firms, with many businesses likely to transition to sustainable 

procurement within the next 10 years.206 The global ramifications of this transition 

will be significant as the increased calls for sustainability will translate into 

opportunities for pursuing sustainable development in other economies.207 As trade in 

sustainable goods and services grows, some economies have strengthened their 

standards to support these industries, requiring their trading partners to adopt similar 

standards as well. In light of the deep connections between trade networks and the 

shift in business standards and expectations toward sustainability, it is worthwhile for 

economies and businesses to consider how to incorporate circularity in their business 

models. 

 

The second consideration is the need for scale. At various stages of the circular 

economy, there is a need for experts and technologies specialising in refurbishing, 

repurposing or recycling used goods, or recovering energy after all other options have 

been exhausted. At the economy level, the costs involved in building these capabilities 

may be significant due to the lack of scale and the specialisations needed.208 Trade 

provides business opportunities by enabling economies to use the specialisations and 

innovations available in other economies and by providing them access to a larger 

market to benefit from economies of scale. For example, economies that are 

manufacturing hubs are more capable of efficiently using recycled goods in 

production processes.209 Similarly, economies with more technologically savvy 

industries might be better able to repurpose a part of a used product in the 
                                                             
205 Verónica H. Villena and Dennis A. Gioia, “A More Sustainable Supply Chain,” Harvard Business 
Review, 1 March 2020, https://hbr.org/2020/03/a-more-sustainable-supply-chain. 
206 EY, “The State of Sustainable Supply Chains: Building Responsible and Resilient Supply Chains” 
(EY, 2016), https://www.ey.com/Publication/vwLUAssets/EY-building-responsible-and-resilient-
supply-chains/$FILE/EY-building-responsible-and-resilient-supply-chains.pdf. 
207 Marianne Kettunen, Susanna Gionfra and Misty Monteville, “EU Circular Economy and Trade: 
Improving Policy Coherence for Sustainable Development” (Brussels/London: Institute for European 
Environmental Policy, 2019), https://ieep.eu/uploads/articles/attachments/f560794d-c411-4895-8ae9-
910c65548f33/EU%
20trade,%20CE%20and%20sustainable%20development%20(IEEP%202019)%20FINAL.pdf?v=6374
1577228. 
208 Bark et al., “Supporting the Circular Economy Transition: The Role of the Financial Sector in the 
Netherlands.” 
209 Kettunen, Gionfra and Monteville, “EU Circular Economy and Trade.” 
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development of another. The circular economy does not only provide global 

opportunities for trade in goods but also services. Economies with a robust supply of 

talents and skills, such as in the ICT sector, can assist digitally enabled businesses 

such as sharing platforms by providing the necessary ICT skills.  

 

Regional cooperation and policy coordination can help economies and firms to 

capitalise on the opportunities in a circular economy. The remainder of this section 

discusses some of the policy solutions that arise from the discussion above. 

 

Develop standards and definitions. An often-discussed policy gap that hinders the 

implementation of circular economy principles is the lack of international standards 

and definitions on the processes and materials involved.210 The lack of globally 

accepted definitions of waste and reusable materials impedes the adoption of 

circularity in a global context as it hinders cooperation. There is a further gap in 

identifying and harmonising the processes necessary to transform waste into a 

secondary raw material of a certain quality. Regulations on the processing and trading 

of waste cannot be more urgent, given the newly imposed bans on the trade of waste 

by several economies owing to the import of poor-quality waste.  

 

Similarly, economies aiming to improve circularity will benefit from adopting global 

recyclability standards and eco-labelling schemes that harmonise waste standards and 

treatment practices.211 Such standards and labels verify the absence of hazardous 

materials and allow products to be recycled or reused anywhere. This will increase 

trust across economies and lead to more trade in intermediate and recycled products, 

hence supporting the development of a circular economy.   

 

In addition to the need to benchmark the quality of waste for repurposing, there is a 

need to liberalise the trade of reusable materials as well as goods and innovations that 

promote circularity.212 Numerous free trade agreements (FTAs) promote the 

liberalisation of environmental goods and services, but these may need to be revised 

from time to time given the level and pace of innovations in sustainability. APEC 
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endorsed a list of 54 environmental goods and services in 2012 for trade 

liberalisation;213 revisions to the list could be necessary to help keep up with the needs 

of a circular economy.  

 

The APEC Sub-Committee on Standards and Conformance could collaborate with 

APEC fora such as the Ocean and Fisheries Working Group, the Energy Working 

Group and the Policy Partnership on Food Security to understand waste intensity and 

discuss standards in these industries. This will help to identify commonalities, and 

assist policy formation and trade in recyclable materials and waste. APEC could also 

discuss the development of regional certifications pertaining to quality assurance 

similar to APEC’s Privacy Recognition for Processors (PRP) certification, which 

certifies a processor’s ability to effectively implement privacy requirements.214  

 

Incentivise sustainable practices. To encourage adoption of circular practices, there 

is a need to develop policies that incentivise businesses to think about the 

sustainability of their product or service at all points along the supply chain and across 

the whole duration of the product life cycle. Policies that could encourage this 

thinking are the extended producer responsibility (EPR) scheme as well as 

sustainability certificates and labels. The EPR scheme places the responsibility on 

producers to manage the disposal or recycling of their products at the end of their 

lifespans. Under this scheme, manufacturers are required to contribute to the cost of 

collecting, recycling and disposing products at the end of their use. Such schemes 

create an incentive for better product designs.215 For example, manufacturers of heavy 

and bulky goods like mattresses may consider innovative designs that are more lasting 

or lighter, making them easier to recycle. Some economies, France and Japan for 

example, have already introduced EPR schemes across a wide range of industries, 

from electronics to packaging, footwear and furniture.216 Overall, this new degree of 

                                                             
213 APEC Committee on Trade and Investment, “APEC Cuts Environmental Goods Tariffs,” 28 January 
2016, https://www.apec.org/Press/News-Releases/2016/0128_EG. 
214 Infocomm Media Development Authority Singapore, “APEC Privacy Recognition for Processors 
(PRP) Certification,” accessed 12 March 2020, http://www.imda.gov.sg/programme-listing/Privacy-
Recognition-for-Processors-Certification. 
215 McCarthy, Dellink and Bibas, “The Macroeconomics of the Circular Economy Transition.” 
216 Nick Oettinger, “Why Extended Producer Responsibility Holds the Key to a Circular Economy,” 
Environment Journal (blog), 30 April 2019, https://environmentjournal.online/articles/why-extended-
producer-responsibility-holds-the-key-to-a-circular-economy/. 
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accountability incentivises manufacturers to take more serious steps in reducing their 

environmental impact. 

The EPR scheme has proven to be effective in increasing recycling rates. Japan 

implemented an EPR scheme for packaging in 1995, and saw the rate of containers 

and packaging being recycled rise by 27 percent between 1997 and 2000.217 EPR also 

reduced public and overall spending on waste management and increased product 

innovation. France reduced their public spending on waste treatment by 15 percent by 

2015. Japanese PET bottle producers also reduced the use of materials that are 

difficult to recycle.218 

 

Sustainability certificates or eco-labels incentivise businesses to comply with 

sustainability standards so that they can use them in their marketing campaigns. This 

is especially effective in markets where sustainability concerns are deepening among 

consumers, such as the tourism and cosmetic industries.219  Recognising this, several 

companies have opened sustainable lines of products, among them, Nike Considered 

and Nissan’s LEAF.  

 

Reflect environmental costs in pricing. Environmentally conscious behaviour can 

also be encouraged through price signals and financial incentives to improve product 

designs. In a market economy, prices are supposed to reflect the full costs of 

consumption and production, but market prices often do not capture negative 

externalities (e.g., pollution or waste), leading to inefficiency. Making consumers and 

producers feel the negative impacts of pollution and waste through price signals – that 

is, by raising the relative price of unsustainable goods – is therefore an efficiency-

enhancing move.220 It will also incentivise innovative activity that improves 

                                                             
217 Organisation for Economic Co-operation and Development (OECD), “The State of Play on 
Extended Producer Responsibility (EPR): Opportunities and Challenges” (Global Forum on 
Environment: Promoting Sustainable Materials Management through Extended Producer 
Responsibility (EPR), Tokyo, Japan, 2001), https://doi.org/10.1787/9789264189867-en. 
218 OECD. 
219 Sara Bom et al., “A Step Forward on Sustainability in the Cosmetics Industry: A Review,” Journal 
of Cleaner Production 225 (10 July 2019): 270–90, https://doi.org/10.1016/j.jclepro.2019.03.255; 
Fabian Weber, “Demand for Sustainable Tourism,” in Corporate Sustainability and Responsibility in 
Tourism: A Transformative Concept, ed. Dagmar Lund-Durlacher et al. (Cham: Springer International 
Publishing, 2019), 265–81, https://doi.org/10.1007/978-3-030-15624-4_16. 
220 Mirjam Bani and Marieke Blom, “Rethinking the Road to the Circular Economy” (January 2020), 
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_FINAL_RB1.pdf. 



e-APEC Study Centers Consortium Conference (e-ASCCC) 2020 

249  

sustainability. For example, an increase in the price of hazardous materials such as 

mercury played a part in the evolution of televisions from liquid crystal displays 

(LCDs) to light-emitting diodes (LEDs) that are less reliant on hazardous materials.221 

 

Further, taxing unsustainable activities can be effective in encouraging green 

practices.222 The taxes will drive producers to seek or develop lower-cost 

environmentally friendly solutions. The numerous taxes imposed on natural resource 

industries such as crude oil and natural gas are an example of this policy option.223 

The taxes affect the companies consuming the non-renewable resources as well, which 

could encourage them to change their product content or design.  

 

For products that are especially damaging to the environment, a ban may be more 

effective. For example, the US and UK have banned the sale of cosmetics containing 

microbeads due to their impact on the marine environment.224 Several other 

economies are in the process of implementing similar bans. 

APEC could hold discussions and conduct studies on the impacts of these policies and 

identify other ways to incentivise greater use of sustainable products. Incentives to 

develop greener alternatives could also be encouraged to allow for a seamless shift in 

production processes when bans or taxes are imposed on polluting materials.     

 

Set credible benchmarks. Indicators to measure the circular economy are necessary 

to recognise progress and set benchmarks to guide businesses and economies. Some 

existing indicators can be used to guide circular economy policies, for example, 

carbon emissions, life cycle analysis and resource intensity.225 However, Preston finds 

that resource intensity indicators would be more fitting to measure progress only in 

the short term in emerging economies while using carbon emission measures to 

                                                             
221 Oettinger, “Why Extended Producer Responsibility Holds the Key to a Circular Economy.” 
222 Bani and Blom, “Rethinking the Road to the Circular Economy.” 
223 United Nations, United Nations Handbook on Selected Issues for Taxation of the Extractive 
Industries by Developing Countries (New York: UN, 2019), https://doi.org/10.18356/4632a533-en. 
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develop targets is often challenged due to political and methodological issues.226 

Further, Geng et al. identify the need for more suitable indicators that take into 

account the broad context and network of a circular economy rather than only measure 

effectiveness at the product or process level.  

 

The European Commission published a monitoring framework227 in 2018 that 

provides a list of key indicators that will capture the important elements and 

complexities of transforming to a circular economy. Several efforts are also underway 

at the economy level: China, France, and the Netherlands have developed key 

indicators to measure their transformation.228 Similar research efforts are needed to 

develop innovative indicators that can provide a complete picture of a circular 

economy. Some of the more feasible and transferable indicators could then be 

standardised and set as benchmarks to assess the global shift to a circular economy.   

 

Encourage collaboration. Collaboration between stakeholders along the value chain 

is key to the realisation of a circular economy.229 As profits in the circular economy 

are defined by improving resource efficiency, economies are incentivised to find ways 

to reduce resource use, retain the value of goods and materials by using them for as 

long as possible, and minimise waste and other discarded byproducts in the production 

cycle. In such a setting, producers and suppliers would have to collaborate within and 

between supply chains to ensure optimal resource efficiency.230  

 

The opportunity for collaboration between companies and industries is significant in 

this setting. For example, there needs to be an understanding on the use of waste 

                                                             
226 Felix Preston, “A Global Redesign? Shaping the Circular Economy”. 
227 European Commission, “Communication from the Commission to the European Parliament, the 
Council, the European Economic and Social Committee and the Committee of the Regions on a 
monitoring framework for the circular economy”, Communication from the Commission to the 
Institutions (January 2018), 
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streams between companies that exchange waste with one another. Cooperation will 

make it easier to determine the necessary infrastructure, regulate quality and maintain 

databases on material flows.231 One of the earliest successful examples of industrial 

collaboration with a circular approach is the Kalundborg Symbiosis in Denmark, 

where trust and open communication were key to success.232 Stakeholders could also 

collaborate to develop objectives that are cross-sectoral rather than industry-specific; 

for example, it would be more effective to work toward carbon-neutral cities rather 

than carbon-neutral cars.233  

 

APEC provides a platform for the private sector and policymakers to collaborate 

toward a common goal. Discussions on best practices and lessons learnt from 

experiences with industrial collaboration could also be helpful in providing guidance 

to economies that are interested in developing such industrial symbioses.  

 

Educate and disseminate knowledge. In order to mainstream the circular economy, 

there is a pressing need to disseminate knowledge about the concept and develop 

‘nudging’ policies.234 Several economies have launched green campaigns to prevent 

the use of single-use plastics, or to encourage residents to sort their waste and dispose 

it into the correct bins. Educational campaigns can also be developed to increase 

awareness about the circular economy or give people ideas on how to recycle or reuse 

a product for some other purpose within their household. The European Union has 

organised conferences on reducing plastic use, and developed platforms to discuss 

circular economy finance and innovation ideas.235 Nudging policies aim to alter 

people’s behaviours without limiting their options or significantly altering the 

financial incentives.236 Some of these policies include placing green footprint stickers 
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to point the way to a garbage bin or branding a clothes-washing detergent with a 30o 

symbol to encourage washing at 30 degrees Celsius rather than 40 or 60.237  

 

These efforts can be supported by introducing sustainability courses in the core 

curriculum of schools. In Finland, the Finnish Innovation Fund is cooperating with 

schools at all education levels to incorporate circular economy thinking and create 

professionals that will build a sustainable future.238 In the Netherlands, sustainability 

courses have been included in the curriculum. Further, the GreenDeal Schools 

initiative provides schools with subsidies to make improvements that advance 

sustainability policies, like using green energy and maintaining better air quality.239 

 

APEC, along with other international organisations, can play its part in disseminating 

knowledge about the circular economy and in encouraging people to adopt circular 

practices. In 2020, Malaysia as the APEC host economy placed the circular economy 

under ‘Driving Innovative Sustainability’, one of its priority pillars. This shows that 

APEC considers the circular economy to be an important factor in pursuing 

sustainable development in the region, and is actively seeking ways to improve 

literacy in and awareness of the circular economy.  

  

APEC’s Role 

 

As a forum representing about 60 percent of the world’s GDP, APEC can play an 

important role in transforming the global economy into a circular one. Work relating 

to the circular economy has been gaining momentum within APEC in recent years. 

The term ‘circular economy’ was first mentioned in the 2014 Leader’s Declaration240 

when Leaders called for the creation of a new economy that promises growth which 

is, among other things, green, blue and circular. Since then, several related projects 

have been conducted under the Committee on Trade and Investment (CTI), the Policy 

                                                             
237 Recke. 
238 The Finnish Innovation Fund Sitra, “Circular Economy Teaching for All Levels of Education,” 
accessed 12 March 2020, https://www.sitra.fi/en/projects/circular-economy-teaching-levels-education/. 
239 Het Groene Brein, “What Can Primary and Secondary Education Do?” Kenniskaarten - Het Groene 
Brein (blog), accessed 30 April 2020, https://kenniskaarten.hetgroenebrein.nl/en/knowledge-map-
circular-economy/what-can-primary-and-secondary-education-do/. 
240 APEC, “2014 Leaders' Declaration ”, https://www.apec.org/Meeting-Papers/Leaders-
Declarations/2014/2014_aelm.  



e-APEC Study Centers Consortium Conference (e-ASCCC) 2020 

253  

Partnership on Science, Technology and Innovation (PPSTI), and the Chemical 

Dialogue (CD).  

 

CTI conducted a two-day workshop in October 2018 to exchange best practices on the 

circular economy and build capacity on handling waste.241 Similarly, PPSTI organised 

workshops in 2018 and 2019 to help develop a policy framework that will accelerate 

the transition to a circular economy.242 CD contributes to APEC discussions on 

circular economy and has submitted a proposal to organise a workshop to highlight 

the role of chemistry in a circular economy.243 Further, the APEC Business Advisory 

Council’s (ABAC) 2019 work plan prioritised promoting energy, innovation and the 

circular economy under their Sustainable Development Working Group.244   

 

More work in APEC in this area would be beneficial. APEC could discuss how a 

circular economy model could be implemented in the context of the region. This can 

aid in developing a fitting framework that will foster transformation to a circular 

economy while accounting for the region’s diversity.  

 

While a number of APEC fora have been actively working in this area, there is a need 

for more discussions on a cross-fora level to develop initiatives that will help 

restructure all dimensions of the economy into a circular one. APEC provides a 

platform to facilitate these discussions and can encourage sharing of information and 

best practices across industries and economies. Given the importance and cross-fora 

nature of the topic, it may be beneficial to elevate circular economy discussions to a 

higher level within APEC to ensure that related initiatives are properly coordinated, 

implemented, and monitored. Work in this field will significantly contribute towards 

reducing environmental impact and help transform the mindsets and behaviours of 

industries, businesses and people to prioritise sustainability. 
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Conclusion 

 

We cannot rely on the Earth’s natural resources to fuel our growth forever. Such 

resources are finite and, if not managed sustainably, will run out. Moreover, our 

production–consumption behaviours generate an ever-increasing amount of waste, 

contaminating our environment. The continued depletion of the resources on the 

planet and the increasing waste we generate threaten our future economic growth, and 

our current health and standards of living.  The circular economy provides one way to 

transition away from this unsustainable trend by optimising current material use, 

eliminating waste by design, and regenerating natural systems. A successful transition 

to the circular economy will need the support of concerted regional efforts to drive 

quality policy discussions and encourage the adoption of best practices. APEC, as a 

platform for regional cooperation and an incubator of ideas, can drive these efforts.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


