
OUR CHALLENGE

Calculating Our Footprint

CalculatiON comparison

COMPENSATION PROGRAMS

Producing CO2-neutral jewelry is difficult 
because the entire process, from mining to 
manufacturing and distribution, involves 
significant carbon emissions. 

RESPONSIBLE MATERIALS

WE TAKE measures to 
minimize OUR carbon 
footprint as much as 
possible. LEARN ABOUT 
how Studio-IRIS quantifies 
and compensates for its 
footprint to ultimately 
BECOME a CO2-neutral FINE 
jewelry brand.

SUSTAINABILITY

there is much to be improved in the supply chain 
of metal- and gemstone mining. While we want 
to be transparent, the precise impact caused by 
mining is often unclear. For this reason, we 
participate in compensation programs.
Our journey toward sustainability begins at the source. We strive to ethically 
sourced materials and opt for recycled and fairly mined metals whenever 
possible. By recycling ‘unused’ gold jewelry and avoiding virgin materials as 
much as possible, we limit our impact. Also, Studio-IRIS prioritizes conflict-free 
gemstones in all our designs. Although its currently impossible to guarantee.

Extracting precious metals and gemstones often relies on energy-intensive 
methods, transportation adds further emissions, and many production 
techniques require substantial energy. Additionally, achieving full transparency 
and sustainability in the supply chain is complex, making it challenging to 
eliminate or offset all CO2eq emissions involved.

Scope 1 emissions include the emissions directly produced by a company, such as the combustion of fossil 
fuels by our own sources. For Studio-IRIS, this includes transportation and our gas-usage for soldering and 
melting components.  
- The amount of gas used for melting and soldering is calculated based on our tank's capacity and the 
frequency of annual refills. 

Scope 2 emissions refer to indirect emissions from the consumption of purchased energy, such as electricity, 
heat, or cooling. These emissions occur during the generation of the electricity, not its consumption.  
- Currently Studio-IRIS rents a space in a shared building, which makes it challenging to accurately track our 
gas- and electricity usage for heating. Therefore, we make our best educated estimates based on the 
consumption per unit of time for each electronic device we use.

Scope 3 emissions report the Scope 1 and 2 emissions of suppliers. For instance, if gold is mined, emissions are 
generated there.  
- To determine the emissions for the metals we use in our jewelry, we use key figures. The source on which we 
base these figures is IdematLightLCA, a method developed by TU-Delft. Except for diamonds, there is 
unfortunately no such data available for other gemstones.

Scope 2: indirect emissions



2.1 Electronic devices


2.2 Heating and cooling


Assumed power rating for each device�
� Polishing machine: 1.5 kW (1500 watts) 

duration: 30 mi�
� Ultrasonic cleaning device: 0.5 kW (500 watts) 

duration: 15 mi�
� Emission factor (NL, 2022) = 0.38 kg CO2eq/kWh 

(source: RVO, EEA, CBS)



Energy consumption [kWh] = Power [kW]×Time [h]



Energypolishing= 1.5 kW × 0.5 h = 0.75 kWh



Energyultrasonic cleaner = 0.5 kW × 0.25 h = 0.125kWh



Emission= Energytotal × EmissionfactorNL


(0.75 kWh  + 0.125 kWh ) × 0.38 

= 0.333 CO2eq




Unfortunately, we are currently unable to make a well-
founded calculation of the amount of heating and 
cooling we use.


Scope 1: direct emissions



1.1 Transport


1.2 Gas-usage


For the production of this product we do not have to travel. 



The energy required to heat gold from 20°C to 1,064°C can 
be calculated using the formula:



Qheating=m×c×ΔT



Where:

Weight ring(14 kt gold): 7.80 g 

Melting temperature of gold: 1,064°C

Latent heat of fusion (melting) of gold: 64.5 J/g

Assumed starting temperature: Room temperature, ~20°�

� Q = Energy required [ joules�
� m = Mass of gold [g�
� c = Specific heat capacity of gold [0.129 J/g°C�
� ΔT = Change in temperature [1,064°C - 20°C = 1,044°C]



Q = 7.8  g × 0.129 J/g°C × 1,044 °C ≈ 1.050,47 J�

� Energy to melt the gold

Qfusion = m × Lf


= 7.8 g × 64.5 J/g = 503.1 J



Total energy required:

Qtotal = Qheating+Qfusion


1.045,53J + 503,1J = 1.553,57 �

� Amount of butane needed

Heat of combustion of butane: ~49,100 W s/g (49,100 J/g)

Efficiency of butane burner: About 50% (0.5 factor). 


Massbutane = Qtotal​​ / Energy provided by butane/g × efficiency 

= 1.553,57 W / 49,1 × 0.5 ≈ 0.00633 �

� Emissions combustion of Butane (C₄H₁₀)

The chemical equation for the combustion of butane is:

2 C4H10+13 O2→ 8 CO2+10 H2O

This means that 2 moles of butane produce 8 moles of CO2�

� Molar mass of butane (C₄H₁₀): 58.12 g/mo�
� Molar mass of CO2: 44.01 g/mo�

�  Calculating CO2 produced

For every 2 moles (116.24 grams) of butane burned, 8 moles 
(352.08 grams) of CO2 are produced.

This gives us the ratio:

352.08 g CO2 116.24 g butane = 3.03 g CO2/g butane�

� CO2 from 0.063 grams of Butane

Now, multiply the amount of butane by the CO2 emission 
factor:

0.063 g butane × 3.03 g CO2/g butane ≈ 0.191 g CO2



Melting 7.8 grams of gold with Butane produces 
approximately 0.191 grams of CO2

3.2 Embodied emissions gemstones

According to our source, synthetic diamonds have a much 
higher emission factor then natural ones. Therefore we only 
use natural ones in this calculation (source: trucost.com).



Emission factor diamond = 32 kg CO2eq/gram 

Emission factor synth. diamond = 102.2 kg CO2eq/gram  


Diamond used: 0.25 ct (1ct = 0.2 gram)

0.25 × 0.2 = 0.05 gram 

0.05 * 32 kg = 1.6  kg CO2eq 



The emissions for gold and the diamond are: 

Etotal= Egold,marketmix + Ediamond


107.56 kg CO2e + 1.6  kg CO2eq  = 109.16 kg CO2eq



Etotal= Egold,recycled + Ediamond


5.85 kg CO2e + 1.6  kg CO2eq  = 7.45 kg CO2eq


Scope 3: emissions of suppliers



3.1 Embodied emissions gold


To determine the emissions for the metals we use in our 
jewelry, we use key figures.  The source on which we base 
these figures is IdematLightLCA, a method developed by 
TU-Delft. Except for diamonds, there is unfortunately no 
such data available for other gemstones.



Here both market mix gold and recycled gold are compared 
to each other. The emissions can be calculated using the 
formula:



Emission = mgold x Emissionfactor



Where�
� Emissionfactor gold (marketmix) = 13786.49 kg CO2eq/k�
� Emission factor (recycled) = 750,62 kg CO2eq/kg



Emissionmarketmix 


=7,8 × 13,79 = 107.56 kg CO2eq



Emissionfactorrecycled 


=7,8 × 0,75 = 5.85 kg CO2eq

Conclusion



When comparing the ecological footprint of recycled to 
market-mix gold, several things can be concluded:�

� In both cases, the largest amount of emissions are 
caused by the metal.�

� The emissions of recycled gold is approx. 70% less then 
the market-mix gold.



Etotal, market mix = Escope1 + Escope2 + Escope3 


Etotal= 0.191  + 0.333  + 108.64 

= 109,16 kg CO2eq


� Once we have calculated the CO2 equivalent emissions of a piece of jewelry, we include a 
reserved amount in the sale price for CO2eq compensation. This ensures that the customer 
covers the environmental cost of their purchase�

� Climeworks can precisely measure the amount of CO2eq they capture with their technology, 
enabling us to accurately offset the calculated CO2eq emissions for each piece of jewelry. The 
cost to offset one kilogram of CO2eq through Climeworks is €1.30.

designed and crafted in 
rotterdam, the netherlands

Manufacturing jewelry inevitably releases greenhouse gases (CO2eq). 
From soldering to polishing, making jewelry has an environmental 
impact. However, the amount of gases emitted—varies per item. To 
quantify the greenhouse gas emissions associated with our operations, 
we follow the guidelines of the Greenhouse Gas (GHG) Protocol. This is 
the most widely used international system for accounting and 
reporting greenhouse gas emissions.

let's walk through a carbon emissions calculation for one of our 
rings. We calculate and compare the CO2 equivalent emissions of the 
HEX_R3 in 14 kt gold with a 0.25 ct diamond, made with either recycled 
gold or with market-mix gold.  This calculation is based upon the 
previously mentioned GHG-principle.

Each year, Studio-IRIS will donate 5% of its profitS to non-profit 
organizations dedicated to preserving and restoring the 
health of our planet. Additionally, we offset our emissions by 
partnering with Climeworks.
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Recycled

Etotal, recycled gold = Escope1 + Escope2 + Escope3 


Etotal= 0.191 + 0.333  + 6.93

= 7.454 CO2eq



We acknowledge that our current calculation doesn't factor 
in human health, eco-toxicity, water usage, or resource 
depletion. However, starting somewhere is better than not 
starting at all. While our calculations aren't perfect, they 
provide valuable insights that are already shaping the way 
we run our business.�

� The price of our products includes CO2eq compensation. 
When recycled gold is used, we offer a discount to our 
clients as an incentive. This encourages our clients to join 
us in our efforts to become more sustainable.



Behind the scenes, we're continually pushing ourselves to 
improve their accuracy. If you have any tips or ideas, we'd 
love to hear them! Help us become the first true 
regenerative goldsmith :) 
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