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The materials conundrum – Let’s do the 
maths

Out of the frying pan into the fire



My employer has trusted brands with a huge diversity in packaging materials
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BOTANIC
A
launched
2020

CLEARA
SIL
launched
1959

FINISH
launched
1953

HARPIC
launched
1923

DETTOL
launched
1932

LYSOL
launched
1889

NURO
FEN
launched
1983

STREPS
ILS
launched
1958

AIR WICK
launched
1943

GAVISC
ON
launched
1965

VANISH
launched
1983

ENFAM
IL
launched
1959

WOOLIT
E
launched
1951

NUTRAMI
GEN 
launched
1942

MORTEI
N launched
1880

VEET
launched
1922

CALGO
N
launched
1956

DUREX
launched
1929

CILLIT 
BANG
launched
2004

NEURI
VA
launched
2019

MUCINEX
launched
2002

ENFINIT
AS
launched
2016



DISCLAIMER

The opinions expressed in this presentation are those of the author Arno Melchior. 

They do not purport or reflect the opinions or views of Reckitt.

The material and information in this presentation is for general information purposes only. Not all 
sources have been 100% checked for accuracy. You should not rely on this material for making any 

business, legal or any other decisions.

You may find the following content Upsetting, Insulting, Disturbing, Obscene or Offensive. 

This happened with the intent to make you think.





LET’S HAVE A LOOK 
AT THE DIFFERENT 

MATERIALS



Materials overview (from an internal Presentation 2008)

Material comparison:

1 Btu (British thermal unit) = 1055J 



Compare real life examples!

How much product can 1g of 
each material pack? 
PET 17.6ml
Alu 26.9ml
Glass 1.5ml



Material comparison (package/product ratio):
Glass is not as good as its image

Overall PET would be the better packaging material for beer

However consumers prefer glass or aluminium over PET!



LEARNING:

Never compare materials based on general data!

Always do comparisons based on the weight per container for a certain 

product and a certain volume!





Fact Check

Glass bottle approx. 14 times heavier than a PET bottle

Leading soft drink manufacturer: worldwide PET consumption in 2021: 
3,224,000 metric tonnes (EMF report)

Switch PET to Glass: 3.2 million MT x 14 = 45 million MT glass



Fact Check

Glass bottle approx. 14 times heavier than a PET bottle

Leading soft drink manufacturer: worldwide PET consumption in 2021: 
3,224,000 metric tonnes (EMF report)

Switch PET to Glass: 3.2 million MT x 14 = 45 million MT glass

Theoretical calculation of EPR fees (based on average European cost):

Glass = €0.087 per kg*45billion kg = €3.915 billion (€1.00 = $1.07)

Plastic = €0.695 per kg*3.2billion kg = €2.224 billion
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Glass bottle approx. 14 times heavier than a PET bottle

Leading soft drink manufacturer: worldwide PET consumption in 2021: 
3,224,000 metric tonnes (EMF report)

Switch PET to Glass: 3.2 million MT x 14 = 45 million MT glass

Soft drink manufacturer #2: 2.35 million MT plastic = 33 million MT glass



Fact Check

Glass bottle approx. 14 times heavier than a PET bottle

Leading soft drink manufacturer: worldwide PET consumption in 2021: 
3,224,000 metric tonnes (EMF report)

Switch PET to Glass: 3.2 million MT x 14 = 45 million MT glass

Soft drink manufacturer #2: 2.35 million MT plastic = 33 million MT glass

FEVE – the European Container Glass Federation: 23.7 million MT, or 84.4 
billion bottles and jars, were produced in 2022 in Europe to pack food & 
beverages

Global container glass production approx. 72 million MT*

*The production of glass is energy intensive accounting for 1% of total industrial energy use and results in significant global CO2 emissions, 
contributing around 86 Mt of CO2 or some 0.3% of worldwide emissions (IEA, 2020) 



GLASS VS PLASTIC

A CASE STUDY 
FROM INDIA



Case Study 
– Glass to PET bottle transformation 2018*

Packaging materials:

Bottles: replaced 32,345 tons glass by 4,169 tons PET

Caps: replaced 228 tons aluminium  with 569 tons PP 

           e savings = 12,705 MT 

                 9,800 average cars taken off the road

Glass bottles = breakage rate leads to ~ 6% efficiency loss in production plus increased material consumption 
plus lost time accidents during filling line cleaning

* Calculations based on 2018 pre-Covid volumes



Case Study 
– Glass to PET bottle transformation 2018*

Road transport:

Glass bottles need more space on pallet as they have a much higher wall thickness

Glass is much heavier than plastic => glass bottles reach truck weight limit before volume limit   

 Transport empty bottles from supplier to factory: 1280 trucks instead of 2421 trucks plus

 PET bottle supplier is 170km from factory, Glass bottle supplier 650km => save 1.356   million 

km (one-way transport!)

  Transport finished goods from factory (Southern India) to main DC hubs (Mumbai, Delhi,  

 Kolkatta):  3079 trucks instead of 5023 trucks => save est. 1.945 million km (one-way transport!)

  3,100 trucks and ~3.3 million km Truck transport removed from India’s roads

* Calculations based on 2018 pre-Covid volumes



Case Study 
– Glass to PET bottle or vice versa transformation 2018*

Road transport:

Replacing 32k tons glass by PET saves 3,100 trucks

If you use similar assumptions for CSD: replacing 5.5m tons PET by 78m tons glass (=2411 times 32k) you would need 

7.5 million additional truck trips globally



LEARNING:

It is simply not possible to replace a major share of plastic packaging by 

glass. There is simply not enough capacity

You also would drastically increase transport of empty packaging and 

transport of finished goods simply because of the much higher weight 

and larger footprint of glass



Paper must be better?



The so-called paper bottle was a thin plastic bottle 
covered by a shell of recycled paper

To enable recycling the consumer had to separate 
the two different materials



PAPER VS 
PLASTIC

A few years ago the 
so-called paper 
bottle was replaced 
by a PET-bottle





PAPER VS PLASTIC

A CASE STUDY 
FROM THE UK



Case Study 
– Plastic to Carton transformation 2022

250MT/13.8g = 18,115,942 units

18,115,942 units * 150.2g = 2,721 MT carton



Case Study 
– Plastic to Carton transformation 2022

250MT/13.8g = 18,115,942 units

18,115,942 units * 150.2g = 2,721 MT carton

250MT flexible plastic replaced 
by 2,721MT carton



Case Study 
– Plastic to Carton transformation 2022

250MT/13.8g = 18,115,942 units

18,115,942 units * 150.2g = 2,721 MT carton

250MT flexible plastic replaced 
by 2,721MT carton

Theoretical calculation of EPR fees (based on average 

European cost):

Paper = €0.12 per kg*2.721k kg = €326,520 Plastic = 
€0.695 per kg*250k kg = €173,750

(€1.00 = $1.07)



Case Study 
– Plastic to Carton transformation 2022

But there is enough paper, isn’t 
it?



Is there enough Paper?

UNIT: Thousand cubic metres



Is there enough Paper?

UNIT: Million square kilometres

Development of forest area worldwide from 1990 to 2016



Is there enough Paper?

Development of logging in Germany from 2000 to 2021

UNIT: Thousand cubic metres

Logging increase of  54% from 

2017 to 2021!!!

• E-commerce (huge increase of 

outer case demand esp during 

COVID)

• Renewable energy (wood 

pellets)

This increase in consumption 

wipes out the increase in Forest 

area which Germany reported 

from 2000 - 2021

*Storm Kyrill, 17/01/2007 

*



LEARNING:
If we look at the replacement of plastic packaging by paper there are still 

some technical limits esp for liquid products 

In terms of availability there seems to be still enough paper available in 

Europe to accommodate some material transitions

However, there is other competition fighting for access to wood



The biggest competition of Paper packaging?

?
Wood pellets!



• UK's total annual wood harvest: 11 million MT

• How much green wood does the largest single user consume?

The competition of Paper packaging



• UK's total annual wood harvest: 11 million MT

• How much green wood does the largest single user consume?

• The answer: 14 million MT

The competition of Paper packaging



• The Drax power station is a converted coal plant
• Produces 12% of the UK's renewable electricity, enough for 

more than four million homes.
• Burns 7 million MT wood pellets/year for which you need 14 

million tons of green wood
• Wood pellet sourcing: 4.6 million MT USA, 1.2 million MT 

Canada, 0.8 million MT Baltic states, rest from Europe
• Generated 13-16 million tonnes of CO2* emissions in 2019 -

equivalent to the emissions from 6-7 million cars 

*(Burning wood for energy produces at least as much carbon dioxide as burning coal per unit of energy 

produced)

Drax, Yorkshire - the UK's largest renewable power plant

The competition of Paper packaging



Global wood pellet production/consumption

Global wood pellet consumption 
reached 53 million tonnes in 2018 or 
+14% compared to its level of 2017

You need 106 million tons green 
wood to produce 53 million tons of 
pellets. This is nearly 40% of all 
wood harvested in Europe

Since the war in Ukraine started the 
demand for wood pellets has 
increased drastically.
This makes it much more difficult to 
manage forests sustainably

EU consumption in 2018 = 
154% of production!

https://epc.bioenergyeurope.org/about-pellets/pellets-statistics/world-pellet-map/



German pellet market continues to grow



Global wood pellet consumption - Forecast

https://www.futuremarketinsights.com/reports/wood-pellets-market

= 284% increase !!!



LEARNING:
If you decide about material replacements make sure there are no 

unintended consequences

You need to look at the whole value chain

You could safe one source and destroy the other one



THANK 
YOU!Any questions?

arno.melchior@reckitt.com
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