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Some issues we will seek to discuss

• The transition to a Circular Economy globally and in 
India.

• Circular Economy  and the Indian policy scenario. 

• What are the potential opportunities in India  - the 
construction sector? 

• Achieving the SDGs  how can Circular Economy be a 
win-win for All – the common citizen, the poor, the 
small business, and informal workers? 
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Global Material Extraction 
20th Century – The Great Acceleration 

 Annual Extraction:
- Ores and minerals:  27.0 X
- Fossil fuels: 12.0 X
- Biomass: 4.0 X
- Construction materials extracted:       34.0 X !

 Total material extraction:  8.0 X
 GHG emissions:                                           13.0 X
 Growth of population:                    3.7 X

…and the need to decouple

By 2050 humanity could be consuming ~140 billion 
tonnes of material per year 3 times the current 
(UNEP, 2016)



Circular Economy  a just transition 
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India
a brief profile
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Trends in materials and energy 
consumption and production – India 
 Decreasing material and energy intensity, with relative 

decoupling of growth from DMC (Refer Panel a). 

 Continued and rapid growth in both total Domestic material 
consumption (DMC) and Total Primary Energy Supply (TPES) 
show that no absolute decoupling has been achieved. 

 India’s local extraction of fossil fuels, metal ores and non 
metallic minerals has increased to meet the requirements 
of its rapidly growing economy (Refer panel b). 

 India’s total material footprint is continuously increasing 
across all the categories, in fact more rapidly in last one 
decade, indicating the rising resource consumption (Refer 
panel c). 



 Material intensity, energy intensity and 
carbon (GHG) intensity are decreasing 
quite strongly and consistently. 

 Indicating resource efficiency ore 
decoupling per unit of GDP

Trends in materials and energy 
consumption and production – India 
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India and the World



Material Consumption Scenario - India 



India’s Future Material Consumption

More than 80% of 
Material Demand is 

Minerals and 
Fossil Fuels and 

Metals

Ref: IFEU / IGEP 2013

Raw Material Consumption 
By Construction Sector In India

India’s Future Material Consumption

Abiotic materials will dominate India’s future material consumption



How is the Indian Government looking at Circular Economy issues?

The  last Five Year Plan - 12th Plan (2012-2017) – Setting the stage

“The issue of environmental sustainability cannot be ignored. We need a growth 
process that is consistent with protecting our environment.”

“economic instruments can help achieve sustainable development through their 
influence on behavioural patterns leading to sustainable consumption and 

production in the economy”.

Research and development



Extraction Design Manufacture Use End of Life

Policies & 
Programmes

 National Environment Policy
 National Action Plan on Climate Change & State Action Plans. NDC
 National Wind Solar Hybrid Policy
 National Resource Efficiency Strategy (2018). 
 The National Mineral Policy -

zero-waste mining (2008)
 Steel Policy
 Sustainable Development 

Framework for Mining Sector in 
India (2011)

 The National Housing and Habitat Policy, 2007 
 The Pradhan Mantri Awas Yojana (PMAY)
 Smart Cities Mission & AMRUT
 Science, Technology and Innovation Policy (2008)
 National Design Policy (2007)  National Manufacturing Policy (2011)

 Zero Effect Zero Defect (ZED)
 Make in India National Programme on Organic 

Production (NPOP)
 National Manufacturing Competitiveness 

Programme (2014)

 Waste management Rules 
(2016) (new categorization, 
C&D waste and EPR and 
specific plastic management 
rules

 SWATCH Bharat

Institutional 
systems

 Indian Resource Panel (InRP)
 Bureau of Energy Efficiency, Bureau of Indian Standards 
 Sustainable Public Procurement task force – Ministry of railways as the starting point

Standards  and 
Regulations  

 Minerals and Mining 
Development Regulatory Act 
(2016)

 GRIHA and IGBC Rating
 Energy Conservation Building Code 
 Eco-Labeling 
 C&D products standards and 

guidelines

 Bans on sand and soil mining etc. 
Eco mark (1991)

 Single use plastic bans 
in many states 

 Net metering  
renewable energy 
policy

 Fly ash notification

Incentives and 
Investments

 Viability Gap Funding for 
renewable energy plants.

 Tax break for MSME—partial tax exemption 
from the Goods and Services Tax (GST). (on the 
anvil)

 Financial Support to MSMEs in ZED 
Certification Scheme (2017)

 Reduced GST from 18% to 5% 
on 27 scrap and products 
traded for recycling

 The Securities and Exchange Board of India has introduced listing mechanisms that will encourage and facilitate future green bond issuances.
 India ranked seventh internationally for total green bond issuance and is a global leader in the external certification of green bonds
 Research and development – Global technology Watch Program and Technology Needs Assessments in all high impact sectors



Sectors and Priorities 
an approach to design circular models

 Growth Drivers – urbanisation: shift of GDP from agriculture manufacturing  services – need to 
address material and energy efficiency in supply chains

 Consumption patterns - middle class & aspiring poor: online (e-commerce)  FMCG (apparel, white 
goods), packaging – need to address plastics and waste management and recycling , housing 
(Construction) and food security (Agriculture)

 Environmental impact – energy intensity, extraction & pollution  construction (housing), agriculture, 
tourism, power, transport

 Resource demands / criticality – resource scarcities and stress esp. abiotic and non-metal minerals (and 
water)   construction / housing, urban services, agriculture (food + cash crops) - need to address 
resource efficiency, substitution, recovery recycling, reuse ( circularity) 

 Employment / entrepreneurship potential – job creating sectors and large populations involved 
supply chains of manufacturing industry, MSMEs in food, construction, urban services (water, wastes, 
transportation), tourism – need to address TFM requirements of MSMEs for increased efficiency and zero 
wastes.  



Sectors  with a potential to “rebuild capital” 
through circular business models

Sectors Potential Areas
Construction  housing construction materials from secondary and bio-

resources, mining wastes, space sharing
Urbanization  urban services Water recycling and harvesting and solid waste 

for soil nutrients,  vehicle sharing & common 
work-spaces, energy generation

Agriculture  land & water soil nutrients, water,  energy, growing materials 
for construction (bamboo), for replacing plastics 
and packaging

Textiles & Furnishing  Refurbishing, repairs, reuse markets, paper 
production, packaging



 Environment – Resource savings, 
no pollution, regeneration of 
biotic-flows

 Society – Jobs, quality services, 
improved access, enhanced 
incomes

 Business – New business 
models, investments, businesses 
across all scales 

The “Potential” for Win-Win
opportunities in the construction value chain 



Construction and Housing Sector
the big Circular Economy opportunity 

 A global middle Class Explosion 
– 1billion (1990) 2 billion (2010) 5 billion (2030) (wri)
– 90% of the 3 billion growth will be in Asia – mostly India 

and China 

 32% of India’s population lives in urban areas, this 
is projected to become 50% by 2050

 70% of the urban building stock is yet to be built

 The urban housing gap is about 11 million and 
rural housing gap is about 40 million dwelling units



Construction Materials
criticality driving the need for Circular Models

Parameters →
Resource
↓

Scarcity Cost
Environmental 

Impact
Embodied 

Energy
Supply 
Risk

Lack of 
Recyclability

Opportunity 
cost / value / 
conflict of use

Soil ** * *** *** ** *** ***

Iron * ** *** *** * * *

Limestone
* * *** *** * *** **

Sand *** *** *** *** *** *** ***

Stone ** * *** ** ** *** ***

Marble/Granite * * *** ** * *** **

Copper * ** *** *** * * *

Bauxite
(Aluminum) * ** *** *** * * *

Petroleum (PVC) * * *** ** * * *

Silica (Glass) * ** ** ** * * *

Wood ** ** ** ** ** ** *



Construction Sector – potential driving the design of Circular Models
POTENTIAL →

Savings in Capital Cost Savings in Operational Costs Reduced Environmental Impact
New economy streams -

businesses
New Green Jobs and Skills

ASPECT
↓

Design  Higher value for green design

 Passive design, 
 renewable energy
 Water harvesting systems 
 Design for durability 

 Reduced material & energy 
footprints 

 Net zero or +ve
 New biological materials  

 Green design services
 Green certification and 

valuation services

 Certification, rating 
consultants 

 Green design skills

Resources
 Resources from industrial 

wastes and by-products
 Water and heat recovery

 No Wastes 
 Reduced or No emissions
 Carbon negative, renewable 

materials

 MSMSE Material Aggregation 
platforms

 Secondary resource
 Production work force

Construction
 Reduced use of expensive 

resources
 Tax and interest benefits 

 Reduced maintenance
 No debris to land-fill 
 Low or no critical virgin 

material

 Green building business –
affordable housing

 Higher value of real estate 
 Green construction services

 New assembly skills
 Green construction skills

Use  Reduced True Costs 
 Lower energy and other utility 

expenses
 Better return on investments

 Longer life 
 No emissions or pollution
 Closed water loops 
 Domestic nutrient recycling

 Rental and  shared ownership 
models 

 Space Sharing platforms
 Energy and water sale to the 

grid

 Retrofitting and repair 
artisans

End of Life / 
next life

 No new construction –
remodelling 

 Recovery of elements

 C&D debris use
 CO2 locking and 

regeneration

 Secondary resource aggregation 
services

 New resource streams
 Recyclers and assembly 

work force



Clean Tech Innovations of India

Conserving Now, Preserving Future

716 Million tonnes of C&D debris

The Construction Sector



Clean Tech Innovations of India

Conserving Now, Preserving Future

Potential impact:
• 3,600 enterprises
• 0.1 million jobs
• 1.5 million tonnes of CO2 savings 

per year

The Construction Sector



180 Million tonnes of fly ash generated 
every year

The Brick Sector



Conserving Now, Preserving Future

Potential impact:
• 30,000 enterprises
• 0.2 million skilled jobs
• 46 million tonnes of CO2

savings per year

The Brick Sector



1 Million tonne of foundry 
slag waste generated 

every year

The Foundry Sector



• Air-cooled slag use in non-
structural applications

• Complete replacement of 
natural aggregates

• Use as accelerators in 
concrete products also

The Foundry Sector



Clean Tech Innovations of India

420 Million Tonne installed capacity; 2nd

largest in the world

The Cement Sector



Clean Tech Innovations of India

Conserving Now, Preserving Future

The Cement Sector

Potential impact:
• 35 million tonnes of CO2

every year (at current 
production rate)



Road made with LC3 in New Delhi

Kerb Stones made with LC3 - JhansiBlocks made with LC3 - Ghaziabad

LC3

Applications

Pre-Cast Slab made with LC3 - Noida



Development Alternative – World Headquarters



Development Alternatives – World Headquarters



 Over 80% material recovery

 50% reduction in material 
rucksack

 30% less steel & cement
 Industrial waste – Fly-ash  based 

bricks and stone dust 
 Construction debris – broken tiles 

and recycled earth 
 100% harvested & recycled 

water
 35% reduction in energy 

consumption

 Local production models
 Small contractual and artisanal 

skill sets – job creation

Development Alternatives – World Headquarters



Circular economy and beyond

• Decouple resources from development

• Zero Waste  Closing Loops within and 
across sectors

• Keeping resources in their highest value for 
the longest possible time immortalizing 
resource flows in an industrial eco-system

• Returning to environment in original form 
when it is no longer energy viable to 
transform use

• Ensuring circular approaches  poverty 
eradication & equity

• From Growth Well being

• From Product  Service
• Rethinking Industrial Ecology

• Sharing –Co-operating – Collaborating 

• Re-generative economy biotic 
abiotic  system synergies

• Reduced distance between production  and 
consumption 

• Labour capital balance in production 
economics 
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Doing More With Less For More
Productivity and Innovation towards Circular Economy

René VAN BERKEL
UNIDO Representative

UNIDO Regional Office in India

10 October 2018
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Decoupling  economic development from increased natural resource 
consumption and aggravated negative environmental impacts

1. Doing MORE

2. With LESS

3. For MORE



UNIDO Regional Office in India
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Circular Economy

• Looking beyond the current "take, make and 
dispose” extractive industrial model, the 
circular economy is restorative and
regenerative by design. 

• Relying on system-wide innovation, it aims to 
redefine products and services to design 
waste out, while minimising negative impacts. 

• Underpinned by a transition to renewable 
energy sources, the circular model builds 
economic, natural and social capital

• Circular Economy is a new way of looking at 
the relationships between markets, customers 
and natural resources. 

• It leverages new business models and 
disruptive technologies to transform the linear 
economic model



UNIDO Regional Office in India

44

Five Business Models + Three Disruptive Technologies

44

CEO Guide to the Circular Economy, World Business 
Council for Sustainable Development, 2017
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Circular Economy, United Nations Industrial 
Development Organization, 2017

3. Recycle 
Perpetually

2. Do More 
With Less

1. Go 
Renewable
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Resource Man Made  Systems up to Nature’s Capability

• Nature as input
• Substitute non-renewable 

inputs to man-made systems
• Materials
• Energy
• Water
• Land
• Biodiversity

• @rates compatible with long 
term availabilities and cycles

• Nature as mentor
• Model man-made processes on 

natural processes
• Biomimicry
• Green Chemistry/Engineering

1. Go 
Renewable
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Today’s Opportunities
• Solar Heating of Industrial Process • Process & Product Innovation

Concentrating Solar Thermal 
proven up to ~400oC, coving 
~52% of industrial heat use

Advanced dehydration unit based on 
conduction, convection and radiation

Enzymes as biocatalyst for production of antibiotics, at 
room temperature, without solvents and higher efficiency

Water purification without 
chemicals or energy



UNIDO Regional Office in India
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Resource Efficient and Cleaner Production
• Improve efficiency of use of materials, 

water and energy
• Minimize the generation of wastes, 

effluents and emissions
• Improve occupation and community 

health and wellbeing
• Improve productivity etc. 

Virtuous Synergy

2. Do More 
With Less
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On Site Reuse 
& Recycling

Good 
Housekeeping

Input Change Better Process 
Control

Equipment 
Modification

Technology 
Change

Production of 
Useful 

Byproduct

Product 
Modification

RECP 
Solutions



UNIDO Regional Office in India
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RECP in Textile Sector (Gujarat)
Number of pilot industries 6

Electrical energy savings (kWhr/yr) 349,303

Fuel savings – coal (tons/yr) 2,027

Fuel savings - agro-waste (tons/yr) 900

Process water savings (m3/yr) 193,976

Reduction in chemical usage – caustic (tons/yr) 770

Monetary savings (Rs/yr) 42,260,500

1. Reuse of condensate and cooling water as boiler feed water
2. Reuse of treated effluent for screen washing
3. Water use optimization – jiggers
4. Caustic soda recovery system
5. Caustic batch washing instead of continuous wash
6. Replace caustic scouring with enzymatic scouring
7. Reuse of alkaline for mercerizing
8. Efficient boiler operation
9. Heat optimization jigger machines
10. Low liquor jet dyeing machines
11. Automatic colour matching and preparation
12. Variable Frequency Drive on jet dying machines
13. Flash steam recovery from dryer range for boiler water preheating
14. Heat loss reduction in cylinder dryer ranges
15. Optimization of dryers with exhaust humidity controllers

Gujarat Cleaner Production 
Centre, 2015
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Business 
Case Cost savings

Productivity enhancements

Quality improvements

Organizational efficiency

License-to-operate



UNIDO Regional Office in India
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RECP Service Providers
1. Information and awareness
2. Training and capacity building
3. Assessment 
4. Policy support
5. Facilitate technology transfer 

and investment
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Towards Eco-Industrial Parks

Optimizing water and energy 
use and reuse between 
companies in industrial park

Using secondary resources 
(from industries, city, region, 

etc.) in industries
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Emerging 
Typology

RECP Champions:
Like-minded industries with 

good individual environmental 
performance

Environmental Technology 
Park:

Cooperating industries involved 
in manufacturing of 

environmental goods

Industrial Symbiosis:
Cooperating industries optimise 

resource use by reusing each 
others waste

Resource recovery park
Eco-town:

Cooperating industries deliver 
environmental services

Inclusive and 
Sustainable 

Industrial Parks

Resource Efficiency Eco-innovation
Van Berkel & UNIDO, 2014-2016
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Embed Man-Made in Natural Ecosystem
Multi-pronged agenda to recover value from previously discarded wastes

• For recovery of materials, water and/or energy 
• In all life cycle stages
• With ultimate purpose to

• Perpetually retain man-made materials in man made systems
• Release natural materials back to environment within nature’s capacity and at its pace

• Taking care of environmental risks, particularly those arising from increasing material 
complexity of all wastes

• Facilitated by conducive policy framework to
• Discourage or prevent disposal of wastes
• Encourage or mandate use of recovered/recycled resources
• Facilitate and support innovation and investment

3. Recycle 
Perpetually
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Today’s Opportunities
• Closing the Loop • Wealth from Waste

Circular Product
• 100% post consumer recycled knitwear

Circularity in denim processing
• 70% water use
• 50% fuels
• 20%  recycled fibre 
• Salt recovery

Silica additive from rice husk ash 
to reduce tyre rolling resistance

Biodegradable sanitary pads 
from waste banana fibre

Omega-3 fatty acids from 
silk worm pupae
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Productivity and Innovation:
enabling transition to Circular Economy!

GO RENEWABLES

Maximize 
substitution of non-
renewable resources

Reinventing the Loop

RELENTLESSLY PRACTICE EFFICIENCY

Improve efficiency of 
use of all resources

Dematerializing the 
Loop

RECYCLE PERPETUALLY

Value recovery from 
all wastes

Closing the Loop

Business and societal value creation through productivity and innovation
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René VAN BERKEL
United Nations Industrial Development Organization

r.vanberkel(at)unido.org

Want to know more?





About the International Resource Panel 

Key messages for the Group of 20

Resource Efficiency in Action: 
An example from Mexico



© ADB Photo

About the International Resource Panel 



The International Resource Panel: Who 
are we?



The International Resource Panel: 
What do we do?



RESOURCE EFFICIENCY: 
POTENTIAL AND 

ECONOMIC IMPLICATIONS

International Resource Panel Report

The International Resource Panel:
Our work on Resource Efficiency



© UN Photo / Kibae Park

Key Messages for the Group of 20



1. Resource demand and use is increasing at an 
unsustainable pace

The G20 is responsible for over
of global material use

2/3

The G20 has, on average, higher growth 
rates for material use than the rest of the 
world.

65.4 
bil

142.2
bil

2015              2050  

4/9 planetary 
boundaries have 
been surpassed.

less than 1/3 of existing 
metals have a recycling rate 
above 50% 

Most speciality metals
have a recycling rate of

less than 1%.

33% 
soil degradation

20% 
overexploited 
aquifers

29% 
commercial fish
overfished



2. Natural resource use and its environmental impacts are 
unequally distributed across G20 countries

High-income G20 countries use around 10 times more natural 
resources than lower middle income G20 countries

For the high-income G20 countries, investments in 
reducing material requirements are critical.

It is also important to assess the environmental impacts on 
the countries of origin of the materials imported to the G20 
high-income group.

1% of world’s resource 
consumption comes from the 
1.2 billion poorest people 

the billion richest

consume 72% of the 
world’s resources  

30-40% of urban 
population lives without access 
to basic services 

\\\
© Icons: www.freepik.com



Per capita material use in the G20 
higher middle income group has 
overtaken the high income group

For the high-income G20 
countries, investments in 
reducing material requirements 
are critical.

It is also important to assess 
the environmental impacts on 
the countries of origin of the 
materials imported to the G20 
high-income group.

Source: IRP Global Material Flows database

2. Natural resource use and its environmental impacts are 
unequally distributed across G20 countries

Domestic Material Use Per Capita in the G20

1990 
2015

4.8% per year

0.5% per year

Material Use Growth Rate
G20 
higher
middle 
income
group

G20 high-
income
group



 3. The pressures on our natural resources will only increase 

By 2030 food requirements 
will increase

60%

By 2030, water use will 
increase

40%

By 2050, global cropland 
will increase

55%

© Icons: www.freepik.com



 3. Resource Efficiency can help us address these challenges

+ +

- -
© Icons: www.freepik.com



4. Resource Efficiency has multiple benefits

reduce natural 
resource use globally 
by 28% by 2050 

reduce global 
greenhouse gas 
emissions globally by 

63% below 2015 
levels by 2050 

increase 7% of GDP in the G20. 
And If combined with climate 
mitigation, generate US$2.1 
trillion increase in GDP by 2050.

more than offset 
the economic costs 
of ambitious 
climate action

© Icons: www.freepik.com



5. There is great potential to improve Resource Efficiency in the 
G20

60-80% improvements in 
energy and water efficiency

Economic cost savings of 2.9-3.7 
trillion USD per year by 2030

In 70% of cases, the required resource 
efficient investment would offer a rate of 
return greater than 10% per year

Investing some USD 900 billion could 
potentially generate 
9-25 million jobs

The top 15 categories of resource efficiency potential 

Source: IRP, « Resource Efficiency: Potential and Economic Implications. » 



6. Natural Resources (and their sustainable use) are 
essential for sustainable development.

Natural resources flow through society via production, consumption and 
infrastructure provisioning - impacting SDGs at different scales Resource efficiency is 

essential for G20 
countries to meet SDGs, 
climate goals and comply 
with NDCs.



7. Significant improvements of resource efficiency are essential to 
meet climate goals in a cost-efficient manner 

G20 countries’ GDP grows 2% higher 
under Efficiency Plus scenario than under 
Existing Trends by 2050. 

Material use would be 14% lower in the low and 
high middle income group of the G20 and 22% 
lower in the high-income group.

© Icons: www.freepik.com



8. Resource Efficiency should be an integral part of 
climate policy

Examples of Resource Efficiency indicators:

Japan: Direct Material Input indicator

• measures the material requirements of production on a national territory (domestic 

material consumption + imports of materials)

Eg. European Union: Domestic Material Consumption indicator

• measures the apparent consumption of materials on a national territory (domestic 

material extraction + imports - exports) 

Resource Efficiency targets are included in some SDGs and could be 
part of Nationally Determined Contributions (NDCs) 



© ADB Photo

Resource Efficiency in Action: 
An example from Mexico



Improvement of Resource Efficiency through 
a Housing Finance Scheme in Mexico

Facts about the Industrial Retrofit Programme 

© Photo: Flickr / VV Nincic

The Green Mortgages Mexico Scheme

Implementation: 
• Granted over 900,000 green mortgages
• Benefiting over 3 million people between 2007 and 2012
• Cross-subsidize and provide low interest rates (4–10%) to low-income households 
• Houses are built with energy-saving materials and use eco-efficient technologies

Impacts:
• Higher quality of life: save US$17 monthly bills; spend 

US$6 more than other mortgages types
• Water use ↓60%, gas ↓50%, electricity ↓40%
• Reduction of 0.75 tonnes of carbon emissions per 

household per year



Thank you

www.resourcepanel.org
www.unep.org



Q&A

Which sectors offer 
the biggest circular 
economy opportunities?

What policies are 
most impactful 
towards moving to 
a circular economy?

What is the role of 
information 
technologies in 
facilitating the 
circular economy?

Why aren’t more policymakers 
and businesses actively 
pursuing circular economy 
approaches? What are the 
biggest barriers to success?

“

”

“
”

“

”

“

”



Closing Remarks

@GGKPlatform #GGKP 
ggkp.org/facebook
ggkp.org/LinkedIn

ggkp.org/KnowledgeUpdate



Thank you for joining today’s webinar on 
“Doing More with Less for More: 

Rebuilding Capital in a Circular Economy”

Please kindly respond to the survey

This webinar was recorded and will be uploaded to 
the GGKP website: www.greengrowthknowledge.org

@GGKPlatform #GGKP 
ggkp.org/facebook
ggkp.org/LinkedIn

ggkp.org/KnowledgeUpdate


