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Ecovamed publishes a comparative study on the carbon footprint of 
Metformin, the main pharmaceutical active ingredient for the 
treatment of type 2 diabetes, depending on the production country 
 
 
The health sector is a major contributor to greenhouse gas emissions in Europe, accounting for 4 to 
8% of CO2 emissions depending on the country. Pharmaceutical products represent between 20% and 
33% of the health sector emissions(1), meaning they account, in average, for 2% of European 
greenhouse gas emissions, including emissions from imported medicines which are produced outside 
of Europe.  
This significant value shows how important it is to evaluate the carbon footprint of pharmaceutical 
products to succeed in reducing global carbon emissions and to guide actions undertaken by health 
professionals to reduce the emissions of care services in hospitals and ambulatory care. The Active 
Pharmaceutical Ingredient (API) is usually the main contributor of greenhouse gas emissions of 
medicines, and often accounts for more than 50% of the emissions of the final drug product. In this 
context, Ecovamed wishes to regularly publish carbon footprint assessments of API and medical 
devices.  
 
Metformin was discovered in 1922 by the French physician Jean Sterne and was first introduced as a 
medication in France in 1957. Metformin is on the World Health Organization's List of Essential 
Medicines and is the most widely used oral medication for diabetes, with more than 50 billion tablets 
taken by patients each year.  
Since Metformin is available as a generic medication, many companies are producing this active 
ingredient, with most of the manufacturing plants being located in India, some in China, and 4 in 
Europe (in Norway, France and Spain). Knowing that Metformin active ingredient account for 60% to 
90% of the carbon footprint of the medicine, depending on the dosage (typically between 500 mg and 
1000 mg) and production location, their carbon footprint evaluation is a key topic to reduce the carbon 
footprint of such medical treatment. 
 
Ecovamed, a company dedicated to carbon footprint evaluations of health products, performed such 
Life Cycle Assessment and calculated the carbon footprint of 7 manufacturers depending on their 
location and the supply-chain of the key intermediates used in Metformin production. Ecovamed also 
developed a label of origin for medicines, with an environmental index based on the origin. 
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Metformin is a rather simple high volume active ingredient manufactured in 4 chemical steps. The first 
3 steps are aimed at producing Dicyandiamide, the key intermediate used by all Metformin producers. 
Noteworthy, Dicyandiamide is only produced in two countries, China and Germany, from lime and 
coke, and the one from Germany has a significant lower carbon footprint than the one from China. The 
last step consists in the conversion of Dicyandiamide to Metformin and its purification. Depending on 
the producer, several hypotheses have been made regarding the Dicyandiamide origin, since this 
intermediate is a key contributor of the Metformin carbon footprint, other contributors being energy, 
waste treatment, other raw materials including solvents and their recycling ratio, and freight. For 
European Metformin producers, customs statistics allowed to allocate the right Dicyandiamide origin 
to each of them. For Indian producers, which are more numerous, three hypotheses have been made 
with different ratio (0/100, 50/50 and 100/0) of origin between China and Germany. For Chinese 
Metformin producers, it has been considered that Dicyandiamide is only coming from China.  
   
The Life Cycle Assessment (LCA) has been carried out using published data (2) with a cradle-to-gate 
scope, taking into account all greenhouse gas emissions from the extraction of raw materials to the 
gate of the Metformin manufacturing plant. The medicine’s production, its usage phase and the end-
of-life have not been taken into account in this study, as they are similar regardless of the origin of the 
active ingredient. The results are given in the graph herebelow, in kgCO2eq per kg of Metformin.   
 

 
Carbon footprint (blue) and environmental index (orange) by country of production 
of Metformin drug substance. *: DCD from China. **: DCD is 50/50 from China and 
Europe. ***: DCD from Europe 

  
We can highlight that the environmental index of the Ecovamed label correlates well with the result of 
the carbon footprint of each producer, since the best index (76/100) is obtained for the least carbon 
emitting Metformin and the worst index (45/100) is obtained for the highest emitting Metformin, and 
the ranking of all other producers according to the label is similar to the ranking with the Life Cycle 
Assessment.  This index is based on all production steps of a product, by weighting the carbon intensity 
of energy in the countries in which each manufacturing step takes place. Even if this is a highly 
simplified environmental index, and hence much easier to calculate, this study shows it can be very 
pertinent for at least some health products.   
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These results show that the three European Metformin producers have a similar carbon footprint 
which is around 13 kgCO2eq/kg, and differences are coming from the energy carbon intensity, the 
recycling ratio of solvents and the origin of the Dicyandiamide precursors. Asian have today a higher 
carbon footprint, due to their energy carbon intensity (mainly from coal) and the fact they mainly use 
Chinese Dicyandiamide. We can observe for Indian producers that depending on the Dicyandiamide 
origin, they can reduce by 25% their CO2 emissions. The use of steam from biomass is also a key action 
to reduce their carbon footprint. 
 
On top of quality, price and supply security, pharmaceutical companies can also select their suppliers 
based on their products’ carbon footprints, and hence contribute to reduce greenhouse gas emission 
within the Health sector. All producers of these pharmaceutical active ingredients can also keep 
improving its carbon footprint, since it is an endless improvement process. As a conclusion, if all 
Metformin in the world were produced with the lowest carbon footprint achieved today, it would 
represent a reduction of more than 200.000 tons of CO2 emissions worldwide. An even more important 
reduction could also be achieved by more prevention on type 2 diabetes: maintain a healthy weight 
thanks to a good activity balance (regular physical activity at least 30 minutes every day) and a healthy 
diet (More fruits, vegetables and fiber as well as less fat, salt and alcohol). So, we clearly have many 
levers to reduce emissions from the Health sector.    
 
  
  
 
 
 
 
 
About Ecovamed 
We are an innovative company created in 2020, with the ambition to contribute to a sustainable access 
to health products. By relying on an improved process, Ecovamed allows the healthcare industry and 
the chemical and biotechnology industries to assess the carbon footprint of their products at a lower 
cost, which is the first step before setting greenhouse gases emission reduction plans. The Ecovamed 
platform also offers a solution to label the origin of production of health products (label "Made in 
Europe") and integrate an environmental performance index. For more information on Ecovamed, visit 
www.ecovamed.com or contact us at contact@ecovamed.com. 
 
(1)  Sources: Decarbonizing Health for Sustainable Care, Shift Project, November 2021; P.-P. Pichler et al, 2019, Environ. Res. 
Lett., 14, 064004; NHS England Carbon Emissions Carbon Footprinting Report, August 2009 
(2)  Prabhakaran, S. et al., Journal of Natural Remedies, Vol. 17 (3), July 2017, 69-79. Patents (US3181932A, FR1002904A, 
CN110256299A, US20110021634A1…), Document from the Ministry of Environment, Forrest and Climate Change, Documents 
from producers (Technical and Marketing brochure, Annual Report, Sustainability Report, etc.) 
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