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HOUS ING

Housing leads the way in guzzling resources and 
producing emissions to satisfy our need for shelter. 
When it comes to the environmental impact of a sector 
as economically and socially signiɲcant as Housing, 
we must use less, by narrowing ɳows. This can be 
achieved through ultimately building fewer, but 
better, new houses and multi-occupancy dwellings, 
to reduce overall ɳoor space and optimise resource 
eʛciency. However, before we build new buildings, 
we should prioritise extending the lifetime of 
existing stock.

Core interventions include banning building with 
virgin materials and simultaneously introducing 
policies to cap residential stock expansion in line 
with available Construction and Demolition Waste 
(C&DW). This strategy assumes all C&DW is diverted 
as a secondary material for residential construction, 
but only half is ɲt for purpose (high uncertainty). ϥt 
also factors in the rate of demolition as a determinant 
of material ɳow volumes. ϥn short, new construction 
is constrained by the secondary materials that 
become available.

ϥn slowing ɳows, more co-housing, increased 
renovation, refurbishment, modular design that can 
easily adapt to needs over time is needed, and  
re-occupancy of underused and disused buildings 
to meet housing demand within global stock limits. 
Optimising ɳexible and multi-functional space 
for non-residential purposes also frees up existing 
stock for (redesignation as) housing. In addition, the 
reduction in total ɳoorspace delivers proportional 
savings on heating and cooling; while this is enhanced 
with avenues to cut energy consumption, such as lower 
room temperatures, smart metering and improved 
thermal insulation. Retroɲtting existing housing 
stock will both slow ɳows by extending the lifespan 
and in some cases cycle ɳows through reuse of 
materials in renovation and refurbishment on-site (as 
does the speciɲcation of recycled or circular materials 
in general construction).

Nature-inspired solutions can also lower material 
and energy demand by narrowing and regenerating 
ɳows. Low-energy approaches such as Passivhaus 
design (minimising requirements for mechanical space 
heating, cooling and ventilation) can narrow ɳows, 

while applying renewable technologies such as solar 
photovoltaic or thermal, air-source and geothermal 
heat pumps, can regenerate ɳows and shrink the 
carbon footprint of a property. The use of low-carbon 
construction materials, lightweighting and local 
sourcing all help to cut embodied energy. Natural 
or renewable building materials, such as wood, 
straw and hemp, help regenerate ɳows as well. 
Green roofs and living walls are all examples of 
interventions with regenerative beneɲts, at least in 
terms of thermal performance, water management, 
biodiversity and air quality.

Finally, other impactful interventions that can cycle 
ɳows include modern methods of construction 
such as modular and oϜsite design, plus design for 
manufacture and assembly. As well as carrying the 
potential for deconstruction, relocation and reuse 
of elements (or even whole buildings), factory-built 
options boost resource eʛciency in production and 
performance.

NUTRITION

In such a resource- and emissions-intensive need, 
tackling food shortages and scarcity starts ɲrst with 
optimising how we use the food we already have at our 
disposal, before looking to increase production. Here, 
the notion of ‘sustainable biomass’—which is produced 
and sourced sustainably (meaning carbon-neutral)51, 
and therefore circular—is also very important as food 
constitutes a large proportion of it globally.

Cutting excess consumption is a critical means to 
narrow ɳows. ϥnterventions around food suʛciencyɁ
for instance, via reductions in per capita caloric and 
protein daily uptake rates in Shift countries, bringing 
them down to match Grow country levels (see more 
on page 50)Ɂcan also result in secondary beneɲts 
such as less packaging. In our roadmap, slashing 
excess consumption implies keeping caloric supply 
(not consumption) under 3,000 kcal per person, per 
day, reducing packaging in the food supply chain 
by 55%, and reducing food waste (household) and 
losses (supply chain). Further narrow interventions 
include footprint-per-calorie reductions which 

can be achieved through changes in diet; largely 
the uptake of vegan and healthier options. Given a 
focus on constant caloric and protein intake, a move 
away from foods with low nutritional value, such as 
sugary beverages and reɲned, heavily processed food 
can be impactful. Unprocessed food is championed, 
alongside an ongoing decrease in consumption of all 
meat, ɲsh and dairy, with a target of 100% eradication 
of unhealthy high-sugar, high-salt products.

Sustainable food production represents another 
signiɲcant avenue. Fresh, regional, local and seasonal 
options on the menu mean less need for hot-housing 
vegetables, which equates to a reduction in fuel 
inputs, plus fewer food miles and lower transportation 
impacts. Urban, organic and precision farming 
models would also eliminate synthetic fertiliser use.

Backed by carbon-neutral biomass certiɲcation, 
substituting food waste and losses for fodder crops 
will support growth of secondary markets, helping to 
cycle ɳows.

Improvements to food preparation resources and 
practices would bring beneɲts to public health, as well 
as energy consumption. Key interventions include 
the replacement of polluting traditional biomass and 
black-carbon-producing stoves with clean cooking 
apparatuses, including advanced solar-electric stoves, 
that would regenerate ɳows.

MOBILIT Y

With its mammoth footprint, Mobility is commonly 
associated in the minds of both policymakers and the 
public with GHG emissions reduction. From driving to 
ɳying, opportunities for change are plentiful.
As evidenced during the global pandemic’s regional 
lockdowns, the obvious way to narrow ɳows is simply 
to reduce travel. This reduction can be achieved 
through a range of interventions, including the 
provision of regional and local hubs, shared and 
virtual oʛces, telecommuting and working from 
home. The optimisation of supply chain logistics also 
represents an opportunity for multiple resource-
eʛciency wins in terms of waste minimisation, 

cargo miles and infrastructure cost. Vehicle design 
improvements are another more incremental way to 
narrow ɳows, with lightweighting and smaller sizes  
of mobility vehicles such as cars and scooters,  
resulting in a reduced requirement for steel 
and aluminium production, as well as lower fuel 
consumption and embodied energy. Autonomous 
vehicles (driverless cars), as well as electric bicycles 
promise Mass-Carbon savings, too. When it comes to 
prioritising durable design and material selection, 
plus optimising repairability and maximising 
maintenance, we can also slow ɳows, thereby 
extending the lifetime of vehicles.

As well as better vehicles, better utilisation of all 
vehicles will further narrow ɳows. With personal 
vehicle ownership no longer the dream it once seemed, 
interventions include shared mobility, via car clubs 
and pools, ride-sharing, as well as public transport, 
with park-and-ride provision to cut fuel consumption52.

Finally, optimising end-of-life vehicle management 
is critical to cycle ɳows, with the recycling of metal and 
plastic components, and the use of recycled material, 
on the rise. 

COMMUNICATION

Eʛcient design and use of communication 
equipment, especially by way of digitalisation, can 
narrow ɳows. Consider the large reduction in printed 
materials as the trends towards e-books and online 
news platforms gained ground. Interventions include 
the sharing of equipment and tools, plus cloud 
computing services, which help avoid a trade-oϜ 
in terms of proliferation of impacts from personal 
computing and mobile electronic devices. Simply 
buying smaller and lighter laptops instead of 
desktop computers with LCD monitors can mean 
resource consumption is reduced and resource 
eʛciency enhanced.
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To get the global economy on a pathway towards 
circularity and a well below 2-degree world, major 
course-corrections are needed. This section 
highlights the extent to which our roadmap 
(presented in Chapter Four) is able to mitigate 
climate breakdown and curb material use globally: 
in other words how eϜective they are in 
Mass-Carbon terms. This chapter also showcases 
some of the dominant climate mitigation 
narratives out there: an urgent timeframe and 
a clear temperature goal. 

NO ROOM FOR BUSINESS-AS-USUAL 

Material extraction has fuelled economic progress since 
the Industrial Revolution, at the same time causing 
human-made greenhouse gas (GHG) emissions. Over 
the last ɲve decades, the global extraction of materials 
more than tripled, from 26.7 billion tonnes in 1970, to 
92.1 billion tonnes in 2017.53 And as we revealed in our 
2020 report, more than 100 billion tonnes of materials 
now enter our economy. Material use is accelerating; 
and with this comes increased GHG emissions—now 
totaling 59.1 billion tonnes.54

Exceptionally in 2020, the covid-19 pandemic resulted 
in worldwide lockdowns. As people were restricted 
to their homes, a hefty dent was made in the annual 
emissions bill: at the lowest point global CO2 was 7% 
(between 2% and 12%) lower than in 2019.55 This was the 
lowest level since 2010. However, little has been done 
to prevent a rapid rebound in emissions as countries 
began opening up after both the ɲrst and second wave. 
To put emissions into a structural decline, large shifts 
in government policies will have to take place. The 
Emissions Gap Report 2020 found that a green pandemic 
recovery56 could shave 25% oϜ the emissions we would 
see with the current pre-covid policies in place. And 
now we are armed with new knowledge: faced with 
the necessary urgency we can rapidly change our 
behaviours almost overnight. And, ultimately, climate 
breakdown will be the biggest global health threat 
of the century.57

Making our economies more resource-eʛcient will, 
in turn, reduce GHG emissions along the value-
chain— from the mines from which raw materials are 
sourced and the ɲelds in which produce is grown, to 
manufacturing and retail via last-mile logistics. 
This exponential potential for a global reset crosses all 
borders which demarcate national climate commitments 
and favours intensifying cooperation along supply 
chains, thereby closing local material cycles. 

The transformational 

impact of circularity
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SHIF T

As leading emitters across all resource categories, Shift 
countries are at the centre of the transition towards 
a circular, low-carbon economy. Despite hosting a 
minority of the global population, they produce the 
majority of emissions (43%) and account for one-third 
(31%) of all global resource extraction. Their material 
consumption is 10 times greater than Build countries. 
Per capita, Shift countries are the largest consumers 
across all resource groups; their extraction of fossil 
fuels is relatively high, as is their participation in global 
trade. So, despite high HDI scores and comfortable 
lifestyles, these countries have a way to go to limit 
their consumption in line with our planet’s resources. 

Figure Five guides us in narrowing our focus for impact, 
and demonstrates how high impact Shift countries 
are. They are also highly responsible for reducing 
global emissions, particularly from an historical 
perspective, and are under pressure to do so—fast. 
In the high-impact areas of Nutrition, Mobility and 
Housing, Shift countries need to, ɲrst and foremost, 
take responsibility and reduce their consumption 
by integrating circular strategies across the board: 
from ownership to sharing models; to making the 
most of their goods—from buildings to vehicles—
before, during and after their functional lifetimes 
and optimising how waste is valorised in the already 
mature waste management systems. To get there, 
they must mobilise all the technologies and funds 
that they have at their disposal. 

The Shift proɲle ɲts best with the 
higher-income countries in the global North, 
in the Middle East and on the Australian 
continent. The larger ones are the United 
States of America, Japan, Argentina and 
member countries of the European Union.

The Grow proɲle is most relevant to countries 
in Latin America and Northern Africa, as well as 
those with an economy in transition in Eastern 
Europe, the Caucasus and Central Asia, plus 
larger Asian countries. The largest countries in 
this group are China, Indonesia, Brazil, Mexico, 
Vietnam and Egypt.

GROW

Grow countries are manufacturing hubs, hosting 
an expanding industrial sector and leading the way 
when it comes to building and economic growth. 
In facilitating rapid infrastructure expansion to lift 
a vast proportion of the population out of poverty 
and to accommodate a growing middle-class, they 
claim 47% of global emissions and 51% of global 
resource extraction from a consumption perspective, 
in absolute terms. They have the highest rate of 
non-metallic mineral extraction at 68%, are heavy 
metal ore users and are net-exporters of all four 
resource groups—they are the ‘resource banks’ of the 
global economy. The rapid industrialisation of these 
countries, and the expansion of the middle class, has 
occurred concurrently with improving living standards. 

Figure Five highlights which societal needs require 
the heftiest emissions and material footprints, and 
guides us in narrowing our focus for impact. 
Four key transition arenas arise: prioritising 
sustainable agriculture, especially in products set for 
export, mainstreaming resource-eʛcient and low-
carbon construction materials, satiating the growing 
appetite for energy with renewable sources where 
possible and establishing infrastructure for eϜective 
material cycling, including construction and 
demolition waste (C&DW). 

COUNTRY PROFILES:  PHYSICAL,  SOCIAL 
& ECONOMIC DIMENSIONS

 

D E M O G R A P H I C 
I N D I C ATO RS

Population65 7.46 billion people for all countries in each profile

Employment in 
agriculture66 21 percentage of total employment

E CO N O M I C 
I N D I C ATO RS

Gross domestic 
Product67 60.3 trillion € (Constant 2010) for all countries in each profile

Trade volume68 33.7
trillion € (Constant 2010) aggregate imports and exports 
for all countries in each profile

E N E RGY I N D I C ATO RS

Electricity access69 89 percentage of population with access to electricity

Energy usage70 13.1 billion tonnes of oil equivalent used per year

Renewable energy 
consumption71 19.1

percentage of renewable energy consumption based on 
overall energy consumption*

M ATE R I A L I N D I C ATO RS

Material footprint72 92.1
billion tonnes of materials used by all countries in each 
profile

Material footprint per 
capita73 12.3 tonnes of materials used per capita per year

Material footprint of 
imports per capita74 1.8

tonnes of materials embodied in imports of all countries 
in each profile

Material footprint of 
exports per capita75 1 .8

tonnes of materials embodied in exports of all countries 
in each profile

Stock build-up76 28.7
billion tonnes of non-metallic minerals used in all 
countries in each profile*

Waste generation77 25.1
billion tonnes of waste generated per year for all 
countries in each profile (excluding mining waste)

C A R B O N F O OTP R I NT 
I N D I C ATO RS

Carbon footprint78 50.5
billion tonnes of CO2 equivalents for all countries in the 
profile (excluding LULUCF)

Carbon footprint 
per Capita79 6.76

tonnes of CO2 equivalents per capita for all countries in 
the profile (excluding LULUCF)

Carbon footprint of 
imports per capita80 0.62

tonnes of CO2 equivalents per capita embodied in 
imports of all countries in each profile

Carbon footprint of 
exports per capita81 0.62

tonnes of CO2 equivalents per capita embodied in 
exports of all countries in each profile

BUILD GROW SHIFT

WORLD









IMPROVE  WASTE 
MANAGEMENT
ϥncreasing aʜuence in Build and Grow countriesɁ
especially the swelling middle class in the latter—will 
see a concurrent increase in waste, not yet matched 
by suʛcient waste management infrastructure. 
Waste management is a crucial enabler of the circular 
economy, as recovering materials or energy from 
waste is necessary to close loops and provides a 
continuous stream of resources. In the absence 
of waste management systems, or when they are 
overloaded with other countries’ waste, unregulated 
open-ɲre burningɁwhich emits black carbon and 
harmful toxins—has become an issue of mounting 
urgency for both environmental and human health. 
It is estimated that over 40% of the globe’s solid waste 
is burned in open ɲres, with a signiɲcantly higher 
proportion in lower-income countries.112 Without 
suʛcient infrastructure to collect, sort and process 
waste, this rate is only set to increase. Linked to this 
issue is the rate of waste Shift countries export out 
to other countries, where there can be insuʛcient 
valorisation of waste materials. While waste 
infrastructure in Shift countries often runs smoothly, 
much work is yet to be done to fully close material 
loops and make the most of what we consider waste.

Waste management priorities vary widely between 
country proɲles. ϥn many cases, kerbside waste 
collection in Build countries is limited, and rarely 
reaches large unregistered settlements on the 
periphery of dense urban zones. In these areas, 
waste collection is largely organised and conducted 
through informal workers, also prevalent in some Grow 
countries, who can face signiɲcant social and health 
challenges in the absence of formalised unions. This 
demonstrates a need to rethink the business model, 
beginning with the empowerment, formalisation 
and eventual upskilling of waste pickers—before 
attempting to build up recycling or incineration plants. 
Build and Grow countries can endeavour to future 
waste ɳows by limiting the amount of waste produced 
in the ɲrst placeɁfor example, through bans on 
single-use items, or measures to address the sachet 
economy prevalent in lower-income communities. 
Once suʛcient infrastructure has been built for 
processing and segregating waste, ɳows can be cycled 
by ɲnding alternative end-points for wasteɁsuch as 
the transformation of organic waste into biogas.  

Ideal avenues for cycling in Grow countries may 
include industrial symbiosis approaches, where closely 
located industrial activities utilise each other’s waste 
streams. 

Shift countries produce the highest levels of 
waste—11.6 billion tonnes per annum for all countries 
in the proɲle. As levels of collection and processing 
are relatively high, the priority here becomes reducing 
overall waste volumes. Countries can design for 
the future, eliminating excess resource use in 
packaging and product design, and prioritise the 
use of regenerative resources, for example by using 
biodegradable materials for packaging or certain 
product components. In managing the waste volumes 
that still arise, Shift countries must stop exporting 
their recyclable waste to Build and Grow countries, 
where processing facilities lack capacity. Policymakers 
and governments can also team up to create value 
and further roll-out schemes like Extended Producer 
Responsibility to hold corporations accountable for 
their waste. As technology is developed to process 
currently non-recyclable waste, landɲlls should be 
eliminated, with a view to remediating aϜected areas 
and restoring degraded ecosystems.

R AMPING UP RECYCLING: WA S TE 
PICKERS, REUSE SOLUTIONS AND 
D IGITAL TECHNOLO GY

Technology-based solutions come into play 
in unifying the informal sector, as seen 
in the case of Kabadiwalla Connect. The 
Indian company provides cost-eϜective 
and low-carbon solutions for waste 
collection, segregation and processing 
through spatial mapping, digitalisation, 
sourcing and reverse logistics solutions 
that integrate informal workers into 
the system. For non-recyclable waste, 
other solutions emerge: community 
members can create ‘eco-bricks’ to use in 
construction, using waste as a resource 
by stuʛng plastic bottles with non-
recyclable waste, which are then used to 
form interlocking blocks. Port Elizabeth, 
South Africa, will boast the world’s largest 
eco brick building: a school built entirely 
of the material, spearheaded by non-
proɲt EcoBrick Exchange.113 It should be 
noted that higher-value applications or 
recycling are preferable on the waste 
management hierarchy—but nonetheless, 
the project has already removed over 10 
tonnes of waste from the community. 
Projects that increase accurate sorting, 
a crucial component of high-quality 
recycling, are also on the rise—as 
exempliɲed by UK-based pioneer project 
HolyGrail. The startup’s approach is to 
tag recyclables with codes unique to their 
composition, using chemical tracers and 
digital watermarks. Preliminary results 
are promising, demonstrating that digital 
watermark technology can be applied in 
a myriad of situations and retroɲtted into 
existing waste facilities—thus allowing for 
improved sorting rates, and consequently, 
higher levels of plastic recycling. 







on overhauling the NDCs and working to implement 
strong policy. Rising frustration at the failure of Shift 
countries to commit to strong action has triggered 
powerful movements of climate activism in recent 
years, especially among young people—yet more work 
remains to be done as Shift countries review their 
NDCs and climate policies in the coming years. 

Currently, most Shift NDCs have built-in high levels of 
ɳexibility, and often mention target areas for reduction 
without detailing speciɲc mitigation measures. ϥn this 
way, vague goals set by governments fail to translate 
the necessary clarity and ambition to key actors to 
drive the change together. This has resulted in market-
based approaches like carbon pricing that are just too 
narrow and weak to meet our climate goals. As long as 
carbon remains underpriced and ambitious reduction 
targets are only given for the distant future, Shift NDCs 
cannot reɳect the mitigation ambition requiredɁ
massive, systemic change. Circular strategies are few 
and far between in this proɲleɅs action plans, with the 
exception of Japan and Chile—which do list detailed 
strategies under a broad range of mitigation areas and 
incorporate principles of circularity throughout. 

On the whole, the transformation of energy supply, 
circular housing, mobility and sustainable food 
systems need more attention and speed—with these 
transformations requiring signiɲcant investment into 
infrastructure, policy and behavioural change, beyond 
the functional capacities of the private sector. Now, 
in 2021, the political climate leading up to the COP26 

foreshadows promising change: the EU parliament has 
voted in favour of increasing the targets of Member 
States, aiming for a 60% reduction in emissions by 
2030, while the Biden Presidency will see the US rejoin 
the Paris Agreement. Shift countries have an excellent 
opportunity to formulate more deɲned blueprints, 
supported by circular strategies, towards closing the 
Emissions Gap.
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