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GLOBAL MATERIAL USE

• Material use has increased 
o More than three times of the last 50 years
o Continues to grow by an average of over 2.3% leading 

to 60% projected growth by 2060, relative to 2020

• Extraction & processing of materials
o Account for over 55% of GHG emissions, increasing to 

over 60% of climate emissions (if considering land use 
change)

REGIONAL PER CAPITA USE OF MATERIALS

1995-2023
Armenia 487%
Azerbaijan 114%
Georgia 431%
Moldova 92%
Ukraine 39%
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STAGNANT MATERIALS PRODUCTIVITY

• The resource productivity of the global 
economy (GDP/DMC) increased on average 
by 0.7% annually during 1970 – 2020, a rate 
much lower than increases in energy-, GHG-
and labour-productivity over the same time 
period 

REGIONAL MATERIAL PRODUCTIVITY

1995-2021
Armenia -21%
Azerbaijan 101%
Georgia -15%
Moldova 41%
Ukraine 17%
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DECOUPLING

CIRCULAR ECONOMY
Shift from the predominant 
• take-make-use-throw-away linear economic 

model to a take-make-use-recover (and 
repeat!) circular economic model

Sounds great, but….
• the concept hides a great diversity of 

interpretations that hamper 
implementation and drive scepticism
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CIRCULAR ? = RECYCLING

Reduce
Reuse
Recycle

Rethink
Refuse
Reduce
Reuse
Repair
Recycle

Reduce
Reuse
Recycle/reclaim
Repair
Refurbish/recondition
Remanufacture
Repurpose
Redesign
Research/develop
Reskill
Reverse (logistics)
Re-vision (production)

A Zsakay, 2020

= LAST RESORT

GETTING STARTED: RESOURCE EFFICIENT AND CLEANER PRODUCTION (RECP)
• Improves efficiency in the use of materials, 

water, and energy
– Thereby

• Minimizes the generation of waste, effluents, 
and emissions
– Thereby 

• Improves occupation, community health and 
wellbeing, and the environment

• Thereby
• Improves productivity etc.

UNIDO, 2015
van Berkel, 2023
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ACHIEVEMENTS

Actual
Armenia 
(n=32)

Azerbaijan 
(n=27)

Georgia 
(n=37)

Moldova 
(n=32)

Ukraine 
(n=34) all (n=162)

average 
reduction

Investment (k EUR) 1229.4 87.7 912.1 655.0 410.2 3294.4
Cost savings (k EUR/yr) 336.0 651.5 715.3 427.6 739.2 2869.6
Energy savings ( million kWh/yr) 8.0 0.8 3.3 4.7 15.5 32.3 12.6%
Water savings (m3/yr) 10120.0 4000.0 7680.5 84453.0 3033.0 109286.5 82.8%
Materials savings (ton/yr) 361.3 11.5 1333.7 58.8 17349.0 19114.3 18.7%
Waste reduction (ton/yr) 106.8 988.0 282.1 194.9 150.0 1721.8
Emissions (t CO2-eq. /year) 2086.1 308.6 482.4 1143.7 4451.9 8472.6

Investment: 3.3 MEUR
Annual savings: 2.9 MEUR
GHG mitigation: ~8,500 t/yr
(energy related GHG only)

ACHIEVEMENTS

% achieved
Armenia 
(n=32)

Azerbaijan 
(n=27)

Georgia 
(n=37)

Moldova 
(n=32)

Ukraine 
(n=34) all (n=162)

Investment (k EUR) 42% 2% 32% 20% 11% 19%
Cost savings (k EUR/yr) 33% 18% 34% 30% 30% 27%
Energy savings ( million kWh/yr) 83% 7% 19% 45% 81% 47%
Water savings (m3/yr) 0% 2% 96% 22% 13% 3%
Materials savings (ton/yr) 29% 1% 78% 88% 87% 78%
Waste reduction (ton/yr) 9% 50% 3% 2% 8% 7%
Emissions (t CO2-eq. /year) 56% 2% 3% 35% 30% 14%

This is only the beginning!!!
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RECP PRACTICES

TOWARDS CIRCULAR ECONOMY

Circularity

Substitution

Efficiency

GO RENEWABLES

Maximize 
substitution of non-
renewable resources

Resource 
Substitution

RELENTLESSLY PRACTICE EFFICIENCY

Improve efficiency of 
use of all resources

Resource efficiency

RECYCLE PERPETUALLY

Value recovery from 
all wastes

Resource circularity

van Berkel ea, 2020
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TAKE AWAYS

1. Circular Economy presents a climate mitigation opportunity 
we cannot afford to miss

2. Proven methods exist, starting with Resource Efficient and 
Cleaner Production, the recovery and reuse of materials and 
other resources, and by integrating renewables

3. Call on governments to include resource efficiency and 
circular economy in their updated NDC 3.0

THANK YOU FOR YOUR ATTENTION

UNIDO@COP29
Industry Solutions for People and Planet 


