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Figure 2.9: Global material extraction, four main material categories, 1970 - 2024, million tonnes.
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Source: United Nations Environment Programme (UNEP), Nairobi, 2011
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Since the 1970s, the global population has doubled, and economic activity
(GDP) has quadrupled, leading to higher living standards and well-being
worldwide. However, this growth has been driven by an accelerated
extraction of primary materials, placing significant strain on land and water
resources. Between 1970 and 2024, the annual global extraction of
materials surged from 27.1 billion tons to 106.6 billion tons, with an
average growth rate of 2.6% per year

Material consumption per capita also increased globally, rising from 8.4
tons in 1970 to 13.2 tons in 2024. Despite this, significant disparities
persist: high-income countries consume an average of 27 tons per capita—
60% more than upper-middle-income countries and over 13 times more
than low-income countries, which average only 2 tons per capita.

Projections suggest that by 2060, material resource extraction could more
than double under current trends, with per capita use climbing from 13.2 to
18.5 tons. This growing resource demand is a major driver of climate
change, biodiversity loss, and pollution of water, air, and soil.



Economic and population
growth are two key
underlying forces for the
outlook: the globsal
economy is assumed to
increase at an average of
26% per year to 2050,
while the global
population expands from
B billion today to 97
billicn in 2060.
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Figure 2.29: Total and per capita water withdrawal by seven world regions and income groups, 2000 and 2020.
a) World regions b) Income groups
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Global water use is likely to increase by 20 to 50
percent above current levels by 2050, with
industrial and domestic sectors growing at the
fastest pace.

Agriculture will remain the largest overall
consumer of water, but the relative increase to
2050 is likely to be smaller than other sectors.

World water development report, UN 2018
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Environmental Impacts of Consumption and Production in the Swiss National
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Environmental Impacts of Consumption and Production in the Swiss National Economy
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FIGURE 2.16 Per capita material footprint by region,
1990, 2000, 2010 and 2017 (million tonnes)
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For example, the German Federal Environment Agency recognizes an order of magnitude of 5 to 8 tonnes
per person annually as a target corridor for 2050, based on current thinking (see Bringezu, 2015), and
supporting the precautionary principle and a limit to the amount of resources that may be extracted in
the light of intra and intergenerational equity (German Federal Environmental Agency (UBA), 2015).
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FIGURE 2.18 Per capita material Footprint by income
group, 1990, 2000, 2010, 2017 (tonnes)
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Resource Efficiency in Manufacturing

- In a manufacturing company, materials and energy can account for more than
50% of costs compared to personnel which accounts for less than 20%

Materials and energy costs i} Labour costs [}

Other costs

7%

Raw materials
and supplies
shareof 30-45%
Depreci Total share of raw
other im::m, materials and energy
25-30%
45-60%
Personnel
18-20% Energy
8_15% 2000 2001 2002 2003 2004 2005 2006

Source: Greenovate Europe (2018) “Unlocking the resource saving
potential metal mechanic sector
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Material versus Personal costs, Germany
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International comparison of resource productivity
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Figure 1-3-4 Resource Productivity of Major Countries (excl. non-metallic minerals)

7,000
22
D
8 6,000 [~ - mm oo oo oo oo g
o =
30
o
L g 5000f-------—--"--""""-""""""""""-—""—-"-"——--————--— - -~ - - -
o o
i
Il
A £
— 4,000 cd eee[ pereomes[ peoseoss| proososd] posssoocsooooo|beossssssssssmsg
= ——
:E
3 @
m = 3,000 Soo soo| posoosoo| b poosed poosoosooo solpeocssocossosmsg
v
= Q
ol
3 - 2,000 = B -- - el b o ki i ittt ittty
=3
m 9
o &
eg 1,000
6*’ s
=
0
— — L — wn = mE = L LN e B v B v v | o el R —
B RN S RE S RSSsE SRR RN TEESR2ScEEREEEES
poso3RL=E5=55 FER<Zz2bE S EFso= go?, & o & E'B gﬁg h g = o
Sou3ocX 58 g2 T Do gn:‘::_mhmjja s Sc2SeF=8gSS
g3 =D v m moomnSmS R a39% 2= o e
w9 Q3 3y |([bwx-" 2 B o mae= =Rl = &
L 5 o =T 2 =2 B o0
TR # o K o,
Asla Europe and America
Source: Estimated by the Ministry of the Environment based on UN' s and IEA" s trade statistical data
Organizaciones parte del Proyecto PEI Perii
Source: Annual Report on the Environment, the Sound Material-Cycle Society and the Biodiversity in Japan (2012) L Organizaciones parte del Proyecto ZIS Per
onféderation suisse I
Confederazione Svizzera Aliado estratégico: Implementado por: Punto focal de GEF: Financiado por:
Confederaziun svizra @‘ " @ @

Embajada de Suiza en el Per(

Secretaria de Estado para Asuntos Econémicos SECO



&

=N

ORGANIZACION DE LAS NACIONES UNIDAS
PARA EL DESARROLLO INDUSTRIAL

Resource Productivity in Europe

Figure 2.9 Resource productivity, 2000, 2007 and 2017
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Global material productivity compared to labour and energy productivity

Figure 2.23: Global resource productivity of materials,
GHG emissions, energy and labour productivity, 1970 —
2024, index.
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Source: Global Material Flows Database (UNEP 2023a); Emissions
Database for Global Atmospheric Research (EDGAR); IEA World Energy
Database; Penn World Table version 10.017.

Reference-Disclaimer: WU Vienna (2022): Trends of material flows per country/region, 1970-2019. Visualisation based upon
the UN IRP Global Material Flows Database. Vienna University of Economics and Business. Online available at:
materialflows.net/visualisation-centre
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* Global material productivity (the efficiency of material use) has
grown substantially slower than labour and energy productivity.

* Global material productivity started to decline around the year
2000 and has stagnated in recent years.

* Even though material productivity improved rapidly in both the
old and new industrialized countries, the simultaneous shift in
shares of global production away from economies that have a
higher material productivity, to economies that have a lower
material productivity explains how difficult it is to bring about a
rapid improvement in global material efficiency.
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Environmental impact of Material processing
and consumption

Climate change, (Increasing material efficiency is a key
opportunity to move towards the 1.5° C goal set by the
Paris agreement.)

Pollution (Air, surface and ground water, soil).
Biodiversity loss.

Land degradation, deforestation.

Waste production.

Health problems due to environmental pollution.
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TWO ASPECTS TO DECOUPLING GROWTH
IN RESOURCE USE AND ENVIRONMENTAL IMPACTS
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TWO ASPECTS OF DECOUPLING

* RESOURCE DECOUPLING HAPPENS WHEN RESOURCE PRODUCTIVITY IS IMPROVED AT A
RATE THAT IS FASTER THAT THE ECONOMIC GROWTH RATE (INCREASED ECONOMIC VALUE AND A
GREATER LEVEL OF WELL-BEING CAN BE CREATED BY USING THE SAME AMOUNT OF, OR LESS,
RESOURCES)
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* IMPACT DECOUPLING REFERS TO ACHIEVING MORE WELL-BEING AND (IF NECESSARY)

ECONOMIC GROWTH WITH FEWER NEGATIVE ENVIRONMENTAL IMPACTS, OR INDEED, EVEN
RESTORATION OF ECO-SYSTEM SERVICES (Resource extraction and processing make up about half of
the total global greenhouse gas emissions and more than 90 per cent of land- and water-related
impacts (biodiversity loss and water stress). If the rising trend in resource-related impacts persists, it
will be difficult to achieve the goals of the Paris Agreement and the Sustainable Development Goals
(including SDG 15.5 to halt biodiversity loss).

* STRATEGIES TO MITIGATE HARMFUL ENVIRONMENTAL IMPACTS

Caninclude:

v'Changing the mix of resources used through substitution of more harmful resources by less harmful
ones

v'Using resources more efficiently and carefully throughout their life cycle
v'Reducing resource use
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Contraction and Convergence

Resource consumption
o,

Industrialised couwntrias

sustainabla
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Developing and emerging countries

Source: Seri, WRF, Davos, 2011 Time
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In this figure we may see that the World average biocapacity per person in 1961 was almost 4 gha per
capita. The biocapacity constantly and concern decreased to almost 2 gha per capita in 2006.
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Fig. 1: Human Development Index and Ecological Footprint Indicator between 1980 and 2007

(source: www.wbcsd.org/)
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Figure 2.19: Material footprint by (a) seven world regions and (b) income groups.

a) World regions b) Income groups
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Source: Global Material Flows Database (UNEP 2023a).
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Resource efficiency in the 2030 Agenda for Sustainable Development
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Green Industry concept-Sustainable industrial development

Greening of Industries

Helping enterprises improve resource productivity and

environmental performance

Efficient use of materials, energy and water
Reduction of wastes and emissions

Safe and responsible management of chemicals,
renewable raw materials

Phasing out toxic substances

Substituting fossil fuels with renewable energy
sources

Product and process redesign, Green Chemistry
Implement a Circle Economy

Improve social and economic performance of a
company

Creating New Green Industries

Establishing new operations delivering environmental
goods and services

Reduce, reuse and recycle (3R) industries
Pollution control technology and equipment
Renewable and energy-efficient technologies
Waste management and resource recovery

Environmental advisory and analytical services
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Present circularity is not only low, its even decreasing

Source: The Circularity Gap Report 2023
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Conclusions

* Global material demand is still on the rise, material use
productivity remains stagnant, and the benefits of material

use are unevenly distributed across nations and EO ulations.
This translates into an unsustainable scale of global material
use.

* Furthermore, the optimal utilization of materials is not
consistently achieved, and the distribution of economic, social
and environmental advantages is suboptimal.

° As nations continue their industrialization and the global
middle class expands, there is a corresponding uptick in
material use, waste and emissions, as well as water and land
consumption. This intensifies the strain on environmental
systems, both in terms of generating essential resources and
accommodating waste.

° As indicated the majority of harvested and extracted
materials are used just once, underscoring the underutilized
potential for increased circularity and loop-closure in our
systems.




International Resource
Panel, 2024

* Bold policy action is critical to phase out
unsustainable activities, speed up responsible
and innovative ways of meeting human needs
and promote social acceptance of the
necessary transitions

* The prevailing approach of focusing on
supply-side (production) measures must be
supplemented with a much stronger focus on
demand-side measures ( Specifically in wester
countries)

* The scientific community is united around the
urgency of resolute action and bold evidence
—based decisions that protect the interest and
well-being of all, including future generations.




Figure 4.4: Summary of
policy packages and social
shifts in the Sustainability
Transition scenario for
GRO24.

MNote: The no net economic loss
measure is not fully implemented
in the modelling.

Source: GROZ4 scenario modelling
team.
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* Resource tax, revenue neutral ecological tax reform
* Investment in resource efficiency innovation, demand shift
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=528 i=, B E . Efficient and sustainable settlements, shelter and building materials
- More compact and sustainable urban form and transport modes
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* Price on carbon, early deployment of carbon removal technologies
* Renewable energy, electrification, energy efficiency

* Bioenergy limited to BECCS to aveid pressure on food prices

* Mature protection and restoration, reduced water stress

AND PRODUCTION (SCP)

FOOD AND
LAND

SUSTAINABLE CONSUMPTION

* Healthy diets with convergence to less average meat and dairy
* Reduced food waste
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o + Global resource and carbon dividend (equal per capita payment)
ILCU SR - No net economic loss from sustainability transitions
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Decoupling outcomes

The analysis finds that the combined impact of the Sustainability Transition measures results in significant decoupling,
offering a dramatic contrast to historical Trends.

All four key pressure indicators grow less than they do under historical Trends.

° Resource extraction and use grows more slowly than economic growth, representing relative decoupling. Total global
resource extraction peaks in 2045 and falls slightly to 20% above 2020 levels in 2060, rather than 59% under
Historical Trends. Food and fibre biomass extractions increases 40% rather than 79% by 2060.

* Primary energy supply falls by 27% between 2020 and 2060, in contrast to the 41% increase seen in Historical Trends.
* The area of agricultural land falls by 5% rather than rising by 5% by 2060.

* One key impact indicator — greenhouse gas emissions improves, with emissions falling by 83% from current levels
by 2060, representing absolute decoupling.

Financiado por:

0 e Eidgenossenscha ft Organizaciones parte del Proyecto ZIS Perii

fondo
::::::::

Embajada de Su

Secretaria de Estado para Asuntos Economicos SECO



t%/@\\\\m I ‘ ' "
, LR < =
i S _ o bATS
A;t_ﬁ_m:’ + < : ORGANIZACION DE LAS NACIONES UNIDAS G E m P P . PERU

PARA EL DESARROLLO INDUSTRIAL ‘ o o

Role of Eco Industrial Parks in Greening existent industries

Eco Industrial Parks can play a significant role in greening
Industries, mainly in:

* Increasing resource efficiency on a company level, on a park level, on
a regional level and on an industrial sector level

* Reducing waste and emissions (water, air), phasing out toxic
chemicals, promoting Green chemistry, improve safe chemicals
management

* Using renewable raw materials and producing renewable energy,
* Can help to improve biodiversity

* Implementing/promoting a Circular Economy

° Improve occupational Health and safety

*  Apply good social and economic practice
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GLOBAL ECO-INDUSTRIAL PARKS PROGRAMME

What is an Eco-Industrial Park?

”A community of manufacturing and service businesses located together on common property. Member businesses seek enhanced
environmental, economic, and social performance through collaboration in managing environmental and resource issues.

By working together, the community of businesses seeks a collective benefit that is greater than the sum of individual benefits
each company would realize by only optimizing its individual performance.”

(Lowe, 2001)

_..toeco-industrialpark
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In short, the EIP concept is about creating more resource-efficient and cost-effective industrial parks
which are more competitive, attractive for investment and risk resilient.

Organizaciones parte del Proyecto PEI Perii

enossenschaft Organizaciones parte del Proyecto ZIS Peri

Implementado por: Punto focal de GEF: Financiado por:
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Process of Continuous Improvement:
Going Beyond the EIP Performance Requirements

Core EIP Categories and Topics

Social

performance

« Park management
services

« Monitoring

« Planning and
Foning

EIP Performance Requirements

= Environmenta
management and
monitoring

« Energy
mMmanagement

= Water management

= Waste and material
use

» Matural
environment and
climate resilience

-

-

Social management
and monitoring
social infrastructure
Community
outreach and
dialogue

» Employment
generation

+ Local business and
SME promotion

+« Economic value
creation

AN

Complance with local and national regulations and alignment with international standards
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Resource efficiency

*  Process level

* Individual company level (Resource efficient and
Cleaner Production)

* Industrial park level, (Industrial symbiosis)
* City and Regional level
* Industry sector level, (Textile, Steel, Pulp and Paper)

*  Country level, (for example: Manufacturing, Transport,
Agriculture, Power sector)

Organizaciones parte del Proyecto PEI Perii
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Policy findings

Immediate action by policymakers at all levels (national, regional and
international) is needed to:

* Integrate natural resource use within global sustainability agendas;

* Define sustainable resource use paths;

* Direct finance and public subsidies towards sustainable resource use;

* Make trade an engine of sustainable resource use through fair trade and local value retention
policies;

* Mainstream sustainable goods and services and regulate marketing practices leading to
overconsumption;

* And boost circular economy solutions and businesses

Organizaciones parte del Proyecto PEI Perii

senschaft Organizaciones parte del Proyecto ZIS Perii
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Natural Resource consumption is far too high and not sustainable at all
Most of the countries consume too much natural resources

Developed countries must significantly reduce their resource consumption, developing countries should increase their resource
efficiency to make sure to stay below the sustainable resource consumption threshold

Natural resources and energy cost account between 40 to 60 % of the production costs

Eco Industrial parks are one important tool to achieve a much higher resource efficiency(material, water, energy) and a better
social and economic performance

Eco industrial parks can help to reduce waste, water and air pollution, can improve biodiversity and reduce land degradation and
can have a significant contribution in reducing CO2 emissions

Resource efficiency is an important tool to increase the economic performance of a company

To implement Eco industrial parks in a country it needs a clear and coherent strategy and vision

A policy with well and clear defined requirements and standards are needed, contradictions in laws must be removed
A transparent, fast and coherent application and approval process must be in place

Incentives (financial, marketing, applied research, training, logistic) support the implementation of Eco Industrial parks in a country

Organizaciones parte del Proyecto PEI Perii
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