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THE world is producing ever more rubbish. Households and businesses 
took out 2bn tonnes of trash in 2016, the equivalent of 740g each day for 
every person on the planet. The World Bank predicts the annual pile 
could grow by 70% by 2050, as the developing world gets richer. 

Such waste is not simply unsightly, it also threatens public health. 
Diarrhoea, respiratory infections and neurological conditions are more 
common in areas where waste is not regularly collected. And even 
where it is, it can cause environmental problems (see our special 
report this week). Greenhouse gases from the waste industry, 
principally in the form of methane from older landfill sites, could 
account for as much as a tenth of the global total by 2025. The case for 
taking action is clear. But what kind of action depends on where you 
are. 

https://www.economist.com/node/21751446
https://www.economist.com/node/21751446


 

Poorer countries often lack good waste infrastructure. Rubbish piles up 
ÏÎ ÏÐÅÎ ÄÕÍÐÓȟ ÉÆ ÎÏÔ ÉÎ ÔÈÅ ÓÔÒÅÅÔȢ )Î *ÕÌÙȟ ÆÏÒ ÅØÁÍÐÌÅȟ )ÎÄÉÁȭÓ 
3ÕÐÒÅÍÅ #ÏÕÒÔ ×ÁÒÎÅÄ ÔÈÁÔ $ÅÌÈÉ ÉÓ ÂÕÒÉÅÄ ÕÎÄÅÒ ȰÍÏÕÎÔÁÉÎ-loads of 
ÇÁÒÂÁÇÅȱȢ 3ÕÃÈ ÐÌÁÃÅÓ ÍÕÓÔ ÉÎÖÅÓÔ ÅÎÏÕÇÈ ÔÏ ÇÅÔ ÔÈe basics right. One 
study found that burning, dumping or discharging rubbish into 
waterways costs south Asian economies $375 per tonne in pollution and 
disease. Basic disposal systems would cost only $50-100 per tonne. 
-ÏÒÏÃÃÏȭÓ ÇÏÖÅÒÎÍÅÎÔ ÒÅÃËÏÎÓ ÔÈÅ ΗέΪΪm it has recently invested in 
sanitary landfills has already averted $440m in damage. Such spending 
makes sense even when budgets are tight. 

The rich world has a different problem. It is good at collection. But at 
the start of 2018, China, until then the destination for many of the 
×ÏÒÌÄȭÓ ÒÅÃÙÃÌÁÂÌÅ ÍÁÔÅÒÉÁÌȟ ÓÔÏÐÐÅÄ ÉÍÐÏÒÔÉÎÇ ÍÏÓÔ ×ÁÓÔÅ ÐÌÁÓÔÉÃ ÁÎÄ 
paper, and severely curtailed imports of cardboard. Rich countries must 
recycle more, dispose of more waste at home or no longer produce as 
much. 

For environmentalists the preference for recycling is obvious. Some 
ÅÖÅÎ ×ÁÎÔ ÅÃÏÎÏÍÉÅÓ ÔÏ ÂÅÃÏÍÅ ȰÃÉÒÃÕÌÁÒȱɂie, to reuse or recycle 
everything. But anyone arguing that reducing physical waste is a moral 
ÉÍÐÅÒÁÔÉÖÅ ÎÅÅÄÓ ÔÏ ÒÅÃËÏÎ ×ÉÔÈ ÒÅÃÙÃÌÉÎÇȭÓ ÈÉÄÄÅÎ Ãosts. Somebody 
must pick out, clean, transport and process junk. When the time and 
effort obviously pay off, the economy is already naturally circular. 
Three-quarters of all aluminium ever smelted remains in use, and there 
is a thriving market for used aluminium cans. But for other materials, 
ÒÅÃÙÃÌÉÎÇ ÊÕÓÔ ÉÓÎȭÔ ×ÏÒÔÈ ÉÔȢ 

Round and round  
That is partly because chucking stuff out is artificially cheap. Were 
landfill and incineration priced to reflect their environmental and social 
costs, people would throw their rubbish in the river or dump it by the 
road instead. Rules to discourage waste should therefore focus on 
producers rather than households. The principle of taxing pollution 
should be extended to cover makers of things that will need disposing 



 

of. A good example is the requirement, pioneered in Europe, for firms 
to finance the collection and recycling of electronic waste. 

Transparent subsidies for the recycling industry would also help. It is 
better to pay the industry to absorb trash, and let the market take care 
of the rest, than to craft crude rules with unknowable costs, such as San 
&ÒÁÎÃÉÓÃÏȭÓ ÁÍÂÉÔÉÏÎ ÔÏ ÓÅÎÄ ÚÅÒÏ ×ÁÓÔÅ ÔÏ ÌÁÎÄÆÉÌÌȢ )Æ ÒÅÃÙÃÌÉÎÇ ÉÓ 
sufficiently profitable, more waste will become a valuable commodity. 
Some of it might even be dug back out of the ground. 

Thankfully, rubbish is one environmental issue where there is little 
need to worry about political incentives. Voters everywhere want 
rubbish to be taken awayɂand they do not want to live near landfill 
sites and incinerators. The trick is to get the economics right, too. 
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A load of rubbish 

Emerging economies are rapidly adding to the 

global pile of garbage 

But solving the problem should be easier than dealing with other 
environmental harms, says Jan Piotrowski 
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THE OFFICES OF Miniwiz in central Taipei display all the trappings of 
a vibrant startup. The large open space on the 14th floor of an office 
ÂÌÏÃË ÏÖÅÒÌÏÏËÉÎÇ 4ÁÉ×ÁÎȭÓ ÃÁÐÉÔÁÌ ÉÓ ÆÕÌÌ ÏÆ ÈÉÐ ÙÏÕÎÇÓÔÅÒÓ ÈÕÄÄÌÅÄ 
around computer screens. A common area downstairs includes a video-
game console, a table-tennis table and a basketball hoop. But a hint 
that this is not just another e-commerce venture comes from neatly 
sorted sacks packed with old plastic bottles, CDs and cigarette butts. 

Rather than peddle brand-new virtual products, Miniwiz derives value 
from physically repurposing old rubbish. Chairs in the conference room 



 

began life as plastic bottles, food packaging, aluminium cans and shoe 
ÓÏÌÅÓȢ 4ÈÅ ÔÒÁÎÓÌÕÃÅÎÔ ×ÁÌÌÓ ÓÅÐÁÒÁÔÉÎÇ ÉÔ ÆÒÏÍ ÅØÅÃÕÔÉÖÅÓȭ ÄÅÎÓ Ï×Å 
their amber-like quality to recycled plastic mixed with discarded wheat 
husks. Coffee is served in glasses made of broken iPhone screens. 
!ÒÔÈÕÒ (ÕÁÎÇȟ ÔÈÅ ÃÏÍÐÁÎÙȭÓ ήΪ-year-old founder and chief executive, 
who holds a masters degree in architecture from Harvard, first tried 
setting up shop in New York in the mid-2000s. That effort failed when 
he discovered that few Americans shared his obsession with limiting 
ÔÈÅ ×ÏÒÌÄȭÓ ×ÁÓÔÅȢ "Ù ÃÏÎÔÒÁÓÔȟ ÍÁÎÙ ÏÆ ÈÉÓ ÆÅÌÌÏ× 4ÁÉ×ÁÎÅÓÅ ÄÉÄȢ 

They still do. The island is a poster child for recycling, recovering 52% 
of rubbish collected from households and commerce, as well as 77% of 
industrial waste, rivalling rates achieved by South Korea, Germany and 
other top recycling nations (America recycles 26% and 44% 
respectively). Its recycling industry brings in annual revenues of more 
than $2bn. Lee Ying-yuan, the environment minister, boasts that 16 of 
ÔÈÅ έά ÔÅÁÍÓ ÃÏÍÐÅÔÉÎÇ ÁÔ ÔÈÉÓ ÙÅÁÒȭÓ ÆÏÏÔÂÁÌÌ 7ÏÒÌÄ #ÕÐ ÉÎ 2ÕÓÓÉÁ 
sported shirts made in Taiwan from fibres derived from recycled plastic. 

For more than two centuries since the start of the Industrial 
Revolution, Western economies have been built upon the premise of 
ȰÔÁËÅȟ ÍÁËÅȟ ÄÉÓÐÏÓÅȱȢ "ÕÔ ÔÈÅ ×ÁÓÔÅ ÔÈÉÓ ÃÒÅÁÔÅÄ ÉÎ άΪÔÈ-century 
Europe and America was nothing compared with the rubbish now 
produced by emerging economies such as China. According to a new 
World Bank report, in 2016 the world generated 2bn tonnes of 
municipal solid waste (household and commercial rubbish)ɂup from 
1.8bn tonnes just three years earlier. That equates to 740 grams (1lb 6oz) 
each day for every man, woman and child on Earth. 

That number does not include the much bigger amount produced by 
industry. Industrial solid refuse contains more valuable materials like 
scrap metal and has long been better managed by profit-seeking firms. 
And then there is the biggest waste management problem of all: 30bn 
tonnes of invisible but dangerous carbon dioxide dumped into the 
atmosphere every year. 



 

As people grow richer, they consumeɂand discardɂmore. Advanced 
economies make up 16% ÏÆ ÔÈÅ ×ÏÒÌÄȭÓ ÐÏÐÕÌÁÔÉÏÎ ÂÕÔ ÐÒÏÄÕÃÅ έήГ ÏÆ 
its rubbish. The developing world is catching up fast. On current 
trends, the World Bank projects, by mid-century Europeans and North 
Americans will produce a quarter more waste than they do today. In the 
same period, volumes will grow by half in East Asia, they will double in 
South Asia and triple in sub-Saharan Africa (see map). The annual 
global total will approach 3.4bn tonnes. 

 

This special report will argue that waste generation is increasing too 
fast and needs to be decoupled from economic growth and rising living 
standards. That will require people to throw away less and reuse 
moreɂÔÏ ÍÁËÅ ÅÃÏÎÏÍÉÅÓ ÍÏÒÅ ȰÃÉÒÃÕÌÁÒȱȟ ÁÓ ÃÁÍÐÁÉÇÎÅÒÓ ÓÁÙȢ 4ÈÉÓ 
ÃÁÎ ÏÎÌÙ ÈÁÐÐÅÎ ÉÆ ÐÅÏÐÌÅ ȰÅÑÕÁÔÅ ÔÈÅ ÃÉÒÃÕÌÁÒ ÅÃÏÎÏÍÙ ×ÉÔÈ ÍÁËÉÎg 
ÍÏÎÅÙȱȟ ÃÌÁÉÍÓ 4ÏÍ 3ÚÁËÙ ÏÆ 4ÅÒÒÁÃÙÃÌÅȟ ×ÈÉÃÈ ÄÅÖÅÌÏÐÓ ÔÅÃÈÎÏÌÏÇÉÅÓ 



 

to use hard-to-ÒÅÃÙÃÌÅ ÍÁÔÅÒÉÁÌÓȢ Ȱ4ÁËÅȟ ÍÁËÅȟ ÄÉÓÐÏÓÅȱ ÍÕÓÔ ÎÏ× ÓÈÉÆÔ 
ÔÏ ȰÒÅÄÕÃÅȟ ÒÅÕÓÅȟ ÒÅÃÙÃÌÅȱȟ ÈÅ ÓÁÙÓȢ 

Virtuous recycle  
Global waste may not present as apocalyptic a challenge as climate 
change, but it may be easier to solve. This is because local action to 
clean it up and recycle it can lead to immediate local effects. That can 
in turn transform into a virtuous cycle of ch ange. People are more likely 
to take action if they can quickly see the results of their change in 
behaviour. All the more so because reducing waste offers two benefits 
not just one. It not only removes an affliction (solid waste) but, unlike 
tackling smog, it also creates a tangible benefit at the same time, in the 
shape of the recycled materials that can be reused. On top of that, solid 
waste (the only type that this report will discuss) is a visible eyesore. It 
is hard for anyone to deny that it exists. 

That does not mean it will be easy to move to a more circular economy. 
Currently 37% of solid waste goes to landfill worldwide, 33% to open 
dumps, 11% to incinerators (see chart). Some goes to compost heaps. 
Two-thirds of aluminium cans are currently recycled in America, but 
only 10% of plastic. All told, only 13% of municipal solid waste is 
recycled globally. Everyone agrees that this is far too little. 

 



 

4ÈÅ ÕÒÇÅÎÃÙ ÏÆ ÔÈÅ ÐÒÏÂÌÅÍ ÉÓ ÎÏÔ ÉÎ ÄÉÓÐÕÔÅȢ )Î *ÕÌÙ )ÎÄÉÁȭÓ 3ÕÐÒÅÍÅ 
Court warned that Delhi, the couÎÔÒÙȭÓ ÃÁÐÉÔÁÌȟ ÉÓ ÂÕÒÉÅÄ ÕÎÄÅÒ 
ȰÍÏÕÎÔÁÉÎ ÌÏÁÄÓ ÏÆ ÇÁÒÂÁÇÅȱȢ 7ÈÅÎ ÄÕÍÐÓ ÏÒ ÌÁÎÄÆÉÌÌÓ ÃÁÔÃÈ ÆÉÒÅȟ ÁÓ 
more than 70 have in Poland over the sweltering summer, noxious 
smog smothers their surroundings. Toxic runoff can permeate soils and 
poison waterways. Some rivers in Indonesia are so blanketed with litter 
that it completely conceals the water beneath. According to the United 
Nations, diarrhoea rates are twice as high in areas where waste is not 
collected regularly, and acute respiratory infections are six times as 
common. 

Discharged into seas, rubbish can return to wreak havoc on land. In 
August the Arabian Sea spewed 12,000 tonnes of debris and litter onto 
the shores of Mumbai in two days. Or it can despoil the ocean. 
Fishermen in the Arabian Sea complain they net four times as much 
ÐÌÁÓÔÉÃ ÁÓ ÆÉÓÈȢ 4ÈÅ ȰÇÒÅÁÔ 0ÁÃÉÆÉÃ ÇÁÒÂÁÇÅ ÐÁÔÃÈȱȟ ÁÎ !ÌÁÓËÁ-sized ocean 
gyre in the north Pacific Ocean, where currents channel all manner of 
flotsam, may contain 79,000 tonnes of plastic debris. Greenhouse gases 
from the waste industry, mainly emitted by a cacophony of chemical 
reactions in landfills, could account for 8-10% of all climate-cooking 
emissions by 2025. Left unchecked, this groundswell of garbage risks 
overwhelming the planet. 

The good news is that around the world politicians and the public 
appear increasingly alert to the economic, ecological and human costs 
of waste, as well as to the missed opportunities it presents. Many 
governments in the developing world are grasping that spending lessɂ
or nothingɂon waste management means paying more for things like 
health care to treat its effects. In the developing world, only half of all 
municipal waste is collected. In low-income countries as much as 90% 
ends up in open dumps. Lowering these proportions requires more 
investment in waste infrastructure such as managed landfills or low-
ÐÏÌÌÕÔÉÎÇ ÉÎÃÉÎÅÒÁÔÏÒÓȢ 4ÁÉ×ÁÎȭÓ ÅØÁÍÐÌÅ ÓÈÏ×Ó ÔÈÁÔ ÔÈÅÓÅ ÃÁÎ ÂÅ ÃÌÅÁÎ 
and need not discourage recycling. 



 

Rich countries already have such facilities, and more. They need to 
improve the recovery of valuable materials from their waste streams. 
For two decades they have relied on emerging economies, primarily 
China, to recycle their refuse. Over the past 25 years, the world 
deposited 106m tonnes of plastic in Chinese ports for recycling. The 
system ran aground in January when China banned imports of virtually 
all plastic and unsorted paper, out of concern for its environment. This 
left Western waste-managers with tonnes of unwanted rubbishɂand 
left policymakers with piles of unanswered questions about how to 
ÂÏÏÓÔ ÔÈÅ ÃÁÐÁÃÉÔÙ ÏÆ ÄÏÍÅÓÔÉÃ ÒÅÃÙÃÌÅÒÓȟ ÁÎÄ ÕÌÔÉÍÁÔÅÌÙ ÃÈÁÎÇÅ ÃÉÔÉÚÅÎÓȭ 
carefree approach to waste. 

Politicians in Europe and American states and citiesɂif not Donald 
4ÒÕÍÐȟ !ÍÅÒÉÃÁȭÓ ÄÉÓÔÉÎÃÔÌÙ ÕÎÇÒÅÅÎ ÐÒÅÓÉÄÅÎÔɂare issuing ambitious 
recycling targets and trying to revamp the way they manage their 
rubbish. Techies and entrepreneurs like Mr Huang or Mr Szaky are 
dreaming up cleverɂand lucrativeɂways to manage and reuse it. 
Multinationals are toying with resource-light business models based on 
service contracts rather than product sales. And many consumers are 
adopting leaner lifestyles. 

But municipal budgets are tight everywhere. Trade tiffs can dampen 
legitimate exchange of scrap (as recycled waste is also known). 
Regulations for handling waste are necessary but can be obscure. 
Policymakers have yet to devise a way to boost large-scale investment 
in recycling, which is discouraged by periodic declines in the cost of 
primary commodities, with which recyclers compete. And some worry 
that switching to a more circular economy will harm those built on the 
old model. 

These problems are real. But, as this report will argue, they are not 
insurmountable. In the 1990s, economic growth, rising living standards 
ÁÎÄ ÓÏÁÒÉÎÇ ÃÏÎÓÕÍÐÔÉÏÎ ÏÕÔÐÁÃÅÄ 4ÁÉ×ÁÎȭÓ ÃÁÐÁÃÉty to clean up its 
×ÁÓÔÅȟ ÅÁÒÎÉÎÇ ÉÔ ÔÈÅ ÕÎÆÌÁÔÔÅÒÉÎÇ ÍÏÎÉËÅÒ ÏÆ ȰÇÁÒÂÁÇÅ ÉÓÌÁÎÄȱȢ !Ó 
ÒÅÃÅÎÔÌÙ ÁÓ Ϋγγέ ÎÅÁÒÌÙ Á ÔÈÉÒÄ ÏÆ 4ÁÉÐÅÉȭÓ ÒÕÂÂÉÓÈ ×ÁÓ ÎÏÔ ÅÖÅÎ ÆÏÒÍÁÌÌÙ 



 

collected and virtually none was recycled. By 1996 two-thirds of landfills 
were nearing capacity. 

In the face of mounting protests the government undertook to erect 24 
incinerator plants to burn the waste instead, at a cost of $2.9bn. It also 
incentivised the Taiwanese to produce less rubbish in the first place. 
5ÎÄÅÒ ÁÎ ȰÅØÔÅÎÄÅÄ ÐÒÏÄÕÃÅÒ ÒÅÓÐÏÎÓÉÂÉÌÉÔÙȱ ɉ%02Ɋ ÓÃÈÅÍÅȟ 
manufacturers and brands began to contribute to the cost of their 
ÐÒÏÄÕÃÔÓȭ ÄÉÓÐÏÓÁÌȟ ÅÉÔÈÅÒ ÔÈÒÏÕÇÈ ÐÁÙÉÎÇ Á ÆÅÅ ÉÎÔÏ Á ÆÕÎÄ ÅÁÒÍÁÒËÅÄ 
for waste management or sometimes by managing the waste 
themselves. The less recyclable the product, the more expensive for the 
company. The scheme continues today. Households are charged for the 
amount of general mixed waste they produce but not for paper, glass, 
aluminium or other recyclables. Those caught dumping their trash 
illegally face hefty fines and public shaming. A typical Taiwanese 
person now throws out 850 grams daily, down from 1.15kg 20 years ago. 

Half a century after environmentalists first began imploring consumers 
to reduce, reuse and recycle, similar exhortations are now echoing from 
San Francisco to Shanghai. And the world, drowning in garbage, has 
begun to listen. 
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The poor world and the rich world face 

different problems with their waste 
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EVERY MORNING, JUST before 8am, a digger stretches out its steel 
limb from the bank of the Ciliwung river  in central Jakarta. It claws load 
upon load of stinking rubbish from a barrier stretched across the 
stream and deposits it into the back of an orange lorry. A city employee 
stands by, one of 5,000 people working in pasukan oranye (orange 
teams), which dredge hundreds of tonnes of waste every day from the 
filthy waterways of the Indonesian capital. A rag-picker, treading 
precariously, sniffs for plastic bottles and other recyclables. Once full, 
the lorry departs for Bekasi landfill. There, amid more stench, dozens of 
waste-pickers mill around beside the swinging arms of the machines 
that unload the dripping rubbish. Their bounty is divided meticulously 



 

and sold on to scrap dealers or reprocessing facilities. The remaining 
trash is rearranged into landfill. 

In many parts of the developing world formal collection is expanding. 
There are now some 6,000 community waste banks in Indonesia, where 
residents deposit recyclables in exchange for cash. Once rubbish makes 
it to the waste-management site, the systems can be relatively efficient. 
4ÈÅ ÐÒÏÂÌÅÍ ÉÓ ÇÅÔÔÉÎÇ Á ÎÁÔÉÏÎȭÓ ÒÅÆÕÓÅ ÔÏ ÓÕÃÈ ÓÉÔÅÓ ÉÎ ÔÈÅ ÆÉÒÓÔ ÐÌÁÃÅȟ 
when door-to-door collection is still rare, and households and 
businesses seldom sort their garbage. 

More than 14,000km from Jakarta, in San Jose, California, trash is 
arriving at the Newby Island waste-management plant. As in most 
developed nations, getting it there is not the problem. Domestic and 
commercial waste is collected from homes and offices efficiently. The 
difficulties start when the rubbish arriv es. With labour costs high, there 
are no rag-pickers to sift through everything and work out what is 
worth recycling. The problem here is in the sorting. Aluminium cans 
are easy to deal with because they are all the same. But different types 
of plastics cannot be recycled together and machines do not have the 
sophistication to tell one type from another. So a lot goes to landfill or 
incineration, mixed with the remaining worthless waste. And now, 
suddenly, China has stopped accepting imports of low-grade plastic and 
paper, so Newby Island no longer has a place to send the mixed garbage 
that it lacks the hands to separate. 

Both processesɂin the developed and the developing worldɂare part 
of a global system that has improved substantially in recent decades as 
patterns of consumption, and therefore waste disposal, have changed. 
But both are under strain, as the volume of rubbish has increased with 
economic growth and as the global garbage industry has changed. 

The improvements at Bekasi are part of a broader trend of developing-
world governments finally grasping that proper rubbish collection is 
more than just keeping your streets smelling nice. It is a vital part of 
public health. Stinting on rubbish means paying more for hospitals. 



 

Numerous studies have shown that life in areas with patchy collection 
increases the risk of diseases as well as neurological conditions. In 2016 
consultants at McKinsey calculated that burning, dumping or 
discharging a tonne of rubbish into waterways cost south Asian 
economies $375 through pollution and disease, against $50-100 required 
for basic systems to dispose of that same tonne properly. 

In the poorest countries, especially in Africa, rubbish is still just 
dumped anywhere, and management is limited. But there is also 
comparatively little of it. A typical citizen of Lesotho produces 110 
grams a day, one-fortieth as much as a typical citizen of Iceland (the 
country with the highest rubbish -generation rate per person). It is the 
economies that are booming that present the challenge. Many are now 
ÐÏÕÒÉÎÇ ÍÏÎÅÙ ÉÎÔÏ ÄÅÁÌÉÎÇ ×ÉÔÈ ÔÒÁÓÈȢ .ÁÒÅÎÄÒÁ -ÏÄÉȭÓ ÇÏÖÅÒÎÍÅÎÔ 
has earmarked $9.5bn for solid-waste management in its $30bn Swachh 
Bharat (Clean India) Mission. Indonesia is ploughing $1bn into its 
plastic-clean-up campaign. Authorities in Morocco believe that $300m 
they have invested in new sanitary landfills has already averted $440m 
in environmental damage. Many projects enjoy backing from the World 
Bank and other multilateral lenders. Others are promoted by grassroots 
organisations and entrepreneurs. 

They are bearing fruit. Collection rates in low-income countries have 
nearly doubled to 39% between 2012 and 2016, even as the volume of 
waste rose by a third. In middle-income countries like China, they rose 
on average to 51%. Rates for industrial waste are also improving (in 
places that have industry), though they already tend to be high because 
factories produce large, predictable volumes of more homogeneous 
refuse that is often valuable (like metal scrap). 

As collection has improved, so has the next stage. China has emulated 
its rich Asian neighbours and embraced incineration. The Chinese 
authorities scrapped plans for some plants in the face of protests by 
local residents worried about air pollution. But they see incinerators as 
essential to tackling what the World Bank predicts could be a 50% rise 
ÉÎ #ÈÉÎÁȭÓ ÓÏÌÉÄ ×ÁÓÔÅ ÂÙ άΪίΪȢ 4ÈÅÙ ÁÒÅ ÔÒÙÉÎÇ ÔÏ ÃÏÎÖÉÎÃÅ ÒÅÓÉÄÅÎÔÓ 



 

that incinerators are clean and safe (as modern ones are, in places like 
Taiwan) by, for instance, promoting school trips to facilities. The 
number of incinerators in China has shot up from 57 in 2010 to more 
than 400. They now consume one-fifth of the 220m tonnes of municipal 
refuse that the Chinese disgorge each year. 

Poorer countries (including Indonesia) continue to rely on landfills, but 
these have also been getting more sanitary. Bekasi, which receives 7,000 
tonnes of rubbish a day, now covers trash heaps with black plastic that 
captures the methane gas and other pollutants. In 2008-2014 Morocco 
increased the proportion of rubbish deposited in sanitary landfills 
rather than open dumps from 10% to 53%. This is expected to rise to 
80% once five additional facilities are completed. 

Many authorities enlist the private sector, while monitoring how it 
performs. Istanbul accelerated a switch to private providers in 2003 
after discovering they were a third more efficient than the public sector. 
In Nepal operators are paid based on how many households get daily 
ÃÏÌÌÅÃÔÉÏÎȢ &ÉÖÅ -ÏÒÏÃÃÁÎ ÃÉÔÉÅÓȟ ÈÏÍÅ ÔÏ Á ÑÕÁÒÔÅÒ ÏÆ ÔÈÅ ËÉÎÇÄÏÍȭÓ 
people, use citizen report cards when deciding to renew contracts with 
ÐÒÏÖÉÄÅÒÓȢ #ÏÌÌÅÃÔÉÏÎ ÒÁÔÅÓ ÉÎ ,ÁÈÏÒÅȟ 0ÁËÉÓÔÁÎȭÓ ÃÏÍÍÅÒÃÉÁÌ ÃÁÐÉÔÁÌȟ 
shot up from 51% to 88% once the city hired a private company to 
manage its rubbish. Lorries are monitored with GPS trackers to 
measure performance and ensure that unscrupulous trash collectors do 
not dump the stuff illegally rather than drive it to formal disposal sites. 

Informal workers, or rag-pickers, remain an important part of the 
system. UN Habitat, the United Nations agency for human settlements, 
believes that such people can collect 50-100% of rubbish at no cost to 
ÍÕÎÉÃÉÐÁÌÉÔÉÅÓȢ 4ÈÅ 7ÏÒÌÄ "ÁÎË ÅÓÔÉÍÁÔÅÓ ÔÈÁÔ ÔÈÅÙ ÐÉÃË άΪГ ÏÆ #ÈÉÎÁȭÓ 
ÍÕÎÉÃÉÐÁÌ ×ÁÓÔÅȢ Ȱ7ÁÓÔÅ-ÐÉÃËÅÒÓ ËÎÏ× ÐÈÙÓÉÃÓȟ ÃÈÅÍÉÓÔÒÙȟ ÅÃÏÎÏÍÉÃÓȟȱ 
marvels Gonzalo Muñoz, founder and boss of TriCiclos, a Chilean 
waste-ÍÁÎÁÇÅÍÅÎÔ ÃÏÍÐÁÎÙȢ Ȱ4ÈÅÙ ÄÏÎȭÔ ËÎÏ× ÔÈÅÙ ËÎÏ×ɂbut they 
ÄÏȢȱ 4ÈÁÔ ÉÓ ÊÕÓÔ ÁÓ ×ÅÌÌȟ ÆÏÒ ÏÒÄÉÎÁÒÙ ÃÉÔÉÚÅÎÓ ÌÁÃË ÔÈÉÓ ËÎÏ×ÌÅÄÇÅȢ )Î 
China, for instance, a new requirement for big cities to install colour-



 

coded bins in public areas and buildings has shown mixed results, with 
few citizens knowing what to throw where. 

This explains why the Chinese authorities tolerate informal waste-
pickers. Local governments in other countries actively embrace the 
sector, which is thought to include more than 15m people worldwide. A 
Brazilian law from 2010 recognised co-operatives of such catadores as 
service providers. This granted them access to benefits such as 
pensions. Their national union won the rights to clean up football 
stadiums during the 2014 World Cup in Brazil. Technology is making 
informal collection more efficient. Mobile apps to match scavengers 
with rubbish producers are proliferating. Last year a free mobile app 
called Cataki, which links those throwing stuff away with those 
collecting it, was launched in São Paulo. Indian raddiwallahs in 
"ÅÎÇÁÌÕÒÕ ÈÁÖÅ ÕÓÅÄ Á ÓÉÍÉÌÁÒ ÁÐÐ ÃÁÌÌÅÄ Ȱ) 'ÏÔ 'ÁÒÂÁÇÅȱ ÓÉÎÃÅ άΪΫήȢ 

Americans talk trash  
In rich countries like America, the absence of professional waste-
pickers presents a problem. The general public is not very good at 
sorting rubbish. Households and businesses serviced by municipal 
waste-management providers may actually have got worse at sorting in 
ÔÈÅ ÐÁÓÔ άΪ ÙÅÁÒÓȟ ÓÁÙÓ 0ÅÔÅÒ +ÅÌÌÅÒ ÏÆ 2ÅÐÕÂÌÉÃ 3ÅÒÖÉÃÅÓȟ !ÍÅÒÉÃÁȭÓ 
second-biggest waste-management firm, which runs Newby Island in 
San Jose. 

Citizens of rich countries, where almost 100% of municipal waste gets 
collected, take such services for grantedɂunless the collectors go on 
strike, as happened in the Belgian city of Ghent in early August, leaving 
streets in a stink for days. In some industrialised nations, increasingly, 
ÒÅÓÉÄÅÎÔÓ ÁÒÅ ÃÈÁÒÇÅÄ ÂÁÓÅÄ ÏÎ ÖÏÌÕÍÅ ɉËÎÏ×Î ÁÓ ȰÐÁÙ-as-you-ÔÈÒÏ×ȱɊȢ 
To encourage sorting, such schemes often exempt recyclables. In 
Taipei, the binmen will only accept unsorted general waste in official 
bags, which come in different sizes at different prices. They inspect 
recyclables to weed out cheats. The recyclables then proceed to 
materials-recovery facilities (MRFs) for further triage. General waste is 
×ÈÉÓËÅÄ ÔÏ ÉÎÃÉÎÅÒÁÔÏÒÓ ÏÒ ɉÎÏ× ÒÁÒÅÌÙ ÉÎ 4ÁÉ×ÁÎȭÓ ÃÁÓÅɊ ÌÁÎÄÆÉÌÌÓȢ 



 

In many parts of Europe and America rubbish collection is generally 
paid for by municipal taxes and the garbage disappears to huge facilities 
ÌÉËÅ .Å×ÂÙ )ÓÌÁÎÄȢ 4ÈÅ ÐÌÁÎÔȭÓ ÏÐÅÒÁÔÏÒ, Republic Services, runs 91 
MRFs nationwide, next door to landfills (of which it runs 191) or 
incinerators (of which it owns 114) which burn waste to produce 
electricity. It receives 156 trucks carrying 1,600 tonnes each day from as 
far afield as Fresno, 200km to the east. That is down from 2,200 tonnes 
a day a few years ago. The volume of recyclables has reached 1,400 
tonnes a day, a lot by American standards, says Mr Keller. 

That should come as no surprise. After all, inhabitants of the San 
Francisco Bay area pride themselves on their recycling prowess. San 
Francisco boasts a recycling rate of 80%, one of the highest of any rich-
world city. San Franciscans may therefore be shocked to learn that a lot 
ÏÆ ÔÈÅÍȟ ÁÓ -Ò +ÅÌÌÅÒ ÐÕÔÓ ÉÔȟ ȰÁÒÅÎȭÔ ÖÅÒÙ ÇÏÏÄ ÁÔ ÉÔȱȢ Ȱ! ÐÁÉÒ ÏÆ ÂÌÕÅ 
ÊÅÁÎÓ ÃÁÎ ÊÁÍ ÔÈÅ ×ÈÏÌÅ ÌÉÎÅ ÆÏÒ ÁÎ ÈÏÕÒȟȱ ÈÅ ÇÒÏÁÎÓȢ -ÏÒÅ ÔÈÁÎ ΫΪΪ 
sorters try to pluck such items from the stream before that happens. 
Even so, a big plant like Newby experiences on average five such 
stoppages every day. Such disruptions cost the city of Phoenix in 
Arizona $1m a year in stalled equipment and repairs. 

3ÃÏÔÔ 3ÍÉÔÈÌÉÎÅȟ ×ÈÏ ÏÖÅÒÓÅÅÓ ÒÅÃÙÃÌÉÎÇ ÁÔ #ÁÌÉÆÏÒÎÉÁȭÓ %ÎÖÉÒÏÎÍÅÎÔÁÌ 
Protection Agency, cites two possible reasons. The first is that many 
people do not know what is recyclable. Beer bottles and soft-drink cans 
are, he says. Egg cartons and glossy magazines are not, for there is no 
market for the materials of which they are made. Some things are 
ÒÅÃÙÃÌÁÂÌÅ ÏÎ ÔÈÅÉÒ Ï×Îȟ ÂÕÔ ÎÏÔ ×ÈÅÎ ÃÏÍÂÉÎÅÄȟ ÓÕÃÈ ÁÓ ȰÐÁÐÅÒȱ ÃÕÐÓ 
lined with plastic film. It is hard to blame consumers for feeling 
increasingly baffled, he admits. 



 

 

The other problem is that residents only have to separate recyclables 
from non-recyclables (though compost bins for organic waste have 
appeared now, too). Cans, bottles and papers are all thrown into one 
bin. This mix can, to some degree, be sorted at plants like Newby, 
enabled by clever technology which uses optical sensors and magnets to 
separate materials automatically. These were no match for humans 
when it came tÏ ÓÏÒÔÉÎÇȟ ÂÕÔ ×ÅÒÅ ÇÏÏÄ ÅÎÏÕÇÈ ÆÏÒ #ÈÉÎÁȭÓ ÒÅÃÙÃÌÉÎÇ 
ÉÎÄÕÓÔÒÙȟ ×ÈÅÎ ÉÔ ÔÏÏË ÏÆÆ ÉÎ ÔÈÅ ΫγγΪÓȟ ÔÏ ÓÕÐÐÌÙ ÔÈÅ ÃÏÕÎÔÒÙȭÓ ÇÒÏ×ÉÎÇ 
ranks of manufacturers hungry for all manner of materials. It snapped 
up tonnes of imperfectly sorted Western waste, preferring it to the even 
more impure refuse available at home. 

As the volume of recyclables swelled in America and Europe, the quality 
of recycled output declined because everything was mixed in together. 



 

This did not trouble MRF operators so long as they could offload their 
increasingly impure stock abroad. Then China announced it would not 
accept any plastics or cardboard, and American waste-management 
companies have been scrambling to find what to do with their poor-
quality waste. 

Efforts are springing up to teach residents how better to sort their 
rubbish. Some American and European cities now pick up different 
materials on alternate days. Reverse-vending machines, which accept 
empty drinks bottles and return money to users, are appearing in 
supermarkets. More cities are adopting pay-as-you-throw schemes. 
Consumer habits will take longer to change. Developing countries need 
to concentrate on getting binmen to the kerb of every residence and 
help stop people throwing trash into rivers. The developed world needs 
to relearn how to recycle. The Chinese ban has lent all of this a new 
urgency. 
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ON THE FIRST day of 2018, a huge shock hit the global recycling 
ÉÎÄÕÓÔÒÙȢ #ÈÉÎÁȟ ×ÈÉÃÈ ÉÓ ÔÈÅ ×ÏÒÌÄȭÓ ÂÉÇÇÅÓÔ ÓÃÒÁÐ ÉÍÐÏÒÔÅÒȟ ÓÔÏÐÐÅÄ 
accepting virtually any recycled plastic and unsorted scrap paper from 
abroad, and severely curbed imports of cardboard. The amount of 
ÒÅÃÏÖÅÒÅÄ ÍÁÔÅÒÉÁÌ ÔÈÁÔ !ÍÅÒÉÃÁȟ ÔÈÅ ×ÏÒÌÄȭÓ ÂÉÇÇÅÓÔ ÅØÐÏÒÔÅÒ ÏÆ ÓÃÒÁÐȟ 
sent to China was 3m tonnes less than in the first half of 2018 than a 
year earlier, a drop of 38%. China plans to phase in bans on most other 
rubbish, of which it imports $24bn-worth a year. At recycling plants 
across the Western world, bales of mixed paper and polymers now 
languish in forecourts awaiting offers. 


