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Why are we here?

WHY?



Why are we here?

The story of why we are having this webinar is in this graph:



Why are we here?

This is how I got involved in glass and how I see it…

Barely thought 

about glass

Yikes!

Rapid action 

plan

Rescue some 

value

How to source glass?

What’s next?



Poll Question

“My knowledge and expertise on glass is”…

5/5 – very high (I’m a pro)

4/5 – above average

3/5 – average 

2/5 – below average

1/5 – very low (I’m a rookie)



Attendees

We’re catering for a very diverse audience today:

➢ High number of attendees

➢ All corners of the globe

➢ Massive multinationals – mid sized – SME

➢ Highly experienced to inexperienced

➢ Along the length of supply chains – producers > brands > retailers

➢ Simple flint jars/bottles – embossed – all sorts of value add 



1. Cost Dynamics     Simon & Andrew

2. Market Dynamics – Supply & Demand Bettina

3. Market Dynamics – Beer    Mark

4. Glass Packaging – a CPO’s perspective Bill

5. Wrap Up & Questions    Simon

Agenda



1 – Cost Dynamics

Simon & Andrew



Glass Formats

The formats and complexities of glass vary considerably across food and drink:

Area Economy/Lower Complexity Value Add Premium Super Premium/Complex

Food rare rare rare

Drink

(Soft)

Shape

Embossing

Thickness

rare rare

Drink

(Beer & Wine)

Special tops rare

Drink

(Spirits)

Own label

Embossed

Interesting 

Shapes

Thickenss

Surface 

Finishes

Surface Finishes

Thickness

Fancy Lids

Mixed Materials

Labels Thicker



Glass Recipe

The materials used in virgin (flint) glass production are:

Main structure

Lowers melting 

temp
Better durability Fining agents

The equation has to be re-jigged if cullet is used 

(which is typically added in at 30-50%)

S
a
n
d

S
o
d
a
 A

s
h



The Cost Model

The Cost Model shows that the 3 big spend areas are materials, labour & gas:

COGS – typically 70-90% of total cost/price Gross Profit

10-30%

20%

20%

30%

10%
5%

10% 1%

5%
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Considerations

• Materials – which materials are 

statistically significant

• Labour – automation really 

matters (some regions like USA 

are less advanced)

• Gas - ~75-80% of energy. Critical

• Depreciation – furnaces cost 

GBP ~30-70M each so high 

depreciation pa

• Gross Profit – glass is a ‘quantity’ 

business. Gross Profit very 

sensitive to fluctuations in COGS

Cost model is directional and will vary from supplier to 

supplier, brand to brand, year to year, region to region



Focus on materials



Cost Model Variations Based on Format

Whilst sand has the highest percentage in the recipe, it’s the soda 

ash that has the biggest impact on the finished cost:

Trace materials are estimated prices

All material prices subject to variation



Silica Dioxide (Sand)

Sand is a ‘steady riser’ driven more by general inflation (eg labour) + 

fuel to get it out of the ground + transport EXW to DDP (freight train): 

+Transport

~EUR 30-60/T?

EXW

DDP



Sodium Oxide (Soda Ash)

Soda Ash saw a big spike up in 2022 driven mainly by the energy price. Key 

considerations are: 1) energy 2) limited suppliers 3) regional differences 4) 

economic sentiment – eg glass in cars, buildings etc 

Energy crisis

Energy price eases +

Weakening economy



Dolomite/Magnesium Oxide

As well as its use in glass, dolomite has many uses including as 

an aggregate, soil conditioner, feed additive source of MgO etc..

Post Covid 

demand for alkali 

earth metals + 

energy surge

Over-supply

Weaker economy 

= reduced demand

+ easing energy



Cullet

Considerations:

• Reduces amount of energy needed in 

furnace (+10% cullet = -3% energy)

• Quality – mixed, green, brown, flint

• Quality variation (country to country, & 

within country)

• Access by supplier varies

• Competing uses (hardcore for roads)

Cullet (smashed recycled glass) is a critical element for glass manufacture:



Cullet

Typically, clear (flint) at a 

premium over green & brown 

because harder to segregate

Flint/clear

Mixed
Green

Amber

2014 to 2021 saw a reduction in the UK cullet price driven by UK abundancy and 

in-country usage. In 2022 exports to Europe shot up 31%:

Shot up 

because PRNs 

promoted more 

exports to 

Europe 

(+ 31% to 

335kT)



Focus on Energy



Poll Question

“I understand the energy equation (usage/cost) for glass production”…

5/5 – very high (I’m a pro)

4/5 – above average

3/5 – average 

2/5 – below average

1/5 – very low (I’m a rookie)



Energy Required to Make Glass

Glass production requires a huge amount of energy – typically 

~80% gas, ~20% electricity:

Considerations:

• 24/7 operation

• Temperature of furnace = 1,700 deg. 

• Requires considerable energy

• Energy buying is mission critical

• Dependence on gas can favour some 

regions (eg Middle East)

• Harder to use mechanisms like PPAs



Gas

If you’re serious about glass, you have to become a (semi) expert in 

energy, especially gas:

Coming out of Covid

Colder weather, Christmas peak

Russia invades Ukraine

Nord Stream shut

(uncertainty)

Mild winter

LNG ramp up

Got cold/little wind

Easing of market fundamentals

Tightening fundamentals



Energy Cost Equation

On the one hand the energy markets are complex

…on the other, thinking about it from a home perspective helps:

1 therm = 29.31 kWh



Energy Cost Equation

The cost for energy is relatively simple:

GBP/T = 

[kWh gas used] X [Price per kWh]

+

[kWh electricity used] X [Price per kWh]

Output pa (tons)

1 therm of gas = 29.3 kWh



Gas & Electricity Crib Sheet

It helps to have an energy crib sheet…

Price Status
Situation

Timing
Electricity (per/kWh) Gas (per Therm) Gas (per kWh)

>> Currency
GBP 

pence
EUR cents

USD* 

Cents

GBP 

pence
EUR cents

USD* 

Cents

GBP 

pence
EUR cents

USD* 

Cents

Super 

Expensive

Sept 22

NS1 Shut
30 - 87 35 - 100 39 - 113 500 - 790 435 - 685 650 - 1030 17 - 27 20 - 31 22 - 35

Very 

Expensive

Feb 22

Russian 

Invasion**

17 - 23 20 - 26 22 - 30 205 - 235 235 – 270 265 - 525 9 - 18 10 - 20 12 - 23

Increasingly

Expensive

Sept – Dec 

21
14 - 16 16 - 18 18 - 21 115 - 175 130 – 200 150 – 230 4 - 8 4.5 - 9 5 – 10

Cheaper

(Datum)

2019-2020

Post Brexit
12 14 16 75 - 115 85 – 130 100 – 150 2.5 - 4 3 – 4.5 3 – 5

Super 

Cheap

2014-2018

Pre Brexit
9 10 12 45 - 75 50 - 85 60 - 100 1.5 – 2.5 1.7 - 3 2 - 3

*Currency set off GBP for all time period at GBP to USD 1.3, GBP to EUR 1.15. In reality the USD prices (especially recent) are lower given the appreciation of the USD to GBP

1 Therm of gas – 29.3 kWh

**Russian invasion – short peak



Gas & Electricity sensitivity test

2021

2023

Current #s

The 2024 outlook is currently better than 2023. The chance of a super-spike is less likely.  Equally, 

the chances of prices returning back to the levels of 2020-early 2021 are also low:

2022

Real variability by company for the 

years 2021 to 2023 depending on 

how well and when they bought



Gas – Supply & Demand Balance (UK)

The 2023/24 outlook for gas is much more favourable than it was a year ago: 

Less dependent on Russia, plus proven LNG + demand reduction:

LNG LNGRussia

Russia

Data courtesy of IEA



Focus on Production

(I’ll just look at labour as Bettina is a true pro at depreciation, moulds etc)



Production - Labour

For sure, there are significant labour differences across major glass production 

countries, but this doesn’t always correlate to a lower finished price. Eg the US has a 

lower labour rate than the UK but US efficiencies are lower and prices are higher:



Logistics



Logistics

Whether using road freight or sea freight, the logistics costs per ton are pretty simple to 

calculate (ie load weight/cost of load). Key thing is – don’t move glass too far: 



2 – Supply & Demand

Bettina



Glass Global Group

A few words on Glass Global Group:

• Largest network for international glass industry since 2000

• Strong presence worldwide and high reputation in industry

• Glass experts having issued numerous Market and feasibility studies for 
products and production, Bankable Business Plans

• Unique and exclusive view on glass industry, furnaces, producers

• Consultancy and research about glass worldwide



Poll Question

“Have you ever been to a glass manufacturer?”…

Yes

No



Focus areas

The areas I’m going to cover with you today are:

• Production – the end-to-end process

• Production Considerations - Gobs / Changeover time 

• Market Dynamics - Europe & the broader global picture

• Global Demand – by key markets 

• Key Suppliers – and their geographic spread

• Production challenges – Energies, Cullet

• Imports & Exports – key flows

• Future projects – market shift

• General view - on glass factories, lifetime & depreciation



Glass Manufacture

The glass making process is as follows:

Furnaces

• Average 300 tons per day

Moulds

• 12 section quadruple gob 

machine = 48 moulds with 800 

containers per minute

• Average 8 section double gob = 

16 moulds

Gobs (Forming)

• Melting temperature 1500 °C

• Gob temperature 1150°C

• After forming 500°C

• After annealing 50°C

The glass making process Considerations



Production – Press & Blow Process

The product design you choose requires a high degree of technical skill:



Gob Design

For your product, the glass manufacturer is trying to optimise: 

• Weight 

• Shape & Pattern 

• Wall thickness

Result view of some selected time steps performed with NOGRID points Blow simulation software for 
container glass computed in full 3D



Gob Design - Wall Thickness

Different bottles need different wall thicknesses.  For example, carbonated 

drinks (eg sodas and champagne) need thicker walls that can withstand 

pressure of up to > 4 bar which are more expensive)  

3D thickness view, xy-plot and point probing in NOGRID pointsBlow



How to read a bottle

• Identification of the producer with its factory trademark, 

• The brim capacity and the filling level, 

• The number of mold cavities used to produce the bottle, and the symbol which 

indicates that the bottle/jar is suitable for food products.

• * The reversed epsilon similar to a number “3” is the symbol established by EC 

regulations to identify measuring container bottles. 



Float vs Container

Whilst we’re here to review container glass, some key dynamics worth 

considering are:

• Materials – both float glass and  container glass draw on the same materials

• Recycling – float glass is recycled less – it usually goes to landfill

Float Glass Container Glass



Total Production - Europe

Glass Global maps all the furnaces around the world (type, capacity, age, 

supplier etc). This provides a unique picture of the global landscape. As 

an example, European production = 109,000 tons per day for 750M people:

Data source – Glass Global Master database



Total Production Africa

Data source – Glass Global Master database

Considerations:

Glass used differently in different 

regions. Eg in Africa:

Lower in-region production

Not necessarily high imports of 

unfilled containers

Less glass used in some regions

Glass reused a lot (eg in Africa some 

bottles are reused ~50-60X!)

Some products imported ready filled

….whereas Africa only produces 12,000 tons per day for 1.45BN people



Global Market – Container Glass

Altogether, the total container glass market is 70MT pa.  

Mixed glass could 

be any combination 

of flint, green, 

brown, amber, 

blue, black. It’s just 

not split out in 

Glass Global

Europe

Flint & mixed 

dominant

Green esp. for 

wine

North America

Self-Contained

+ Mexican & 

Chinese imports

C. America

Local market 

+ feeder to US

Asia

China will remain the 

largest producer & a 

big exporter

Data source – 

Glass Global 

Master database



Float Glass vs Container Glass

The size of the markets of flat glass vs container glass are roughly equal. 

The key difference is that Asia specialises in flat glass and Europe in 

container glass:

Asia Asia

Europe

Europe

Americas

Americas

Asia

Data source – Glass Global Master database

Total:

573 furnaces

313 companies

>> ie less 

furnaces than 

container but 

higher capacity

Total:

1228 furnaces

623 companies



Glass Market Size - Production

The production by region is, covering both local demand and exports:

Source – 

Glass Global Data source – Glass Global Master database

China largest producer 

and significant exporter
Trend to build glass 

factories in countries 

yet without own 

production

e.g. Oman, Guyana, 

Cuba etc. 

Middle East –

concentration in Egypt 

(raw materials)

Americas – shift from 

US production to 

Mexico and Chinese 

imports



Imports & Exports

Glass is produced both for local markets and for export:

Europe – big exporter 

(especially within Europe & 

outside Europe)

US – big importer partly from 

Mexico and lots from China

China – big exporter

Other regions 

less significant



Key Suppliers

The market is semi regional and dominated by ~10 ish suppliers:

Key Observations

• Europe dominated by ~5 players

• N. America dominated by ~3 players

• O-I not in Africa

• Ardagh not in Asia

• Asia a number of smaller players

Data source – Glass Global Master database



Furnaces (Europe)

In Europe, each country has ~2-4 key suppliers. Suppliers tend to focus 

on a cluster of countries:

Data source – Glass Global Master database



Furnaces (USA)

In North America it’s very much East Coast/West Coast. 

Mexico is a big feeder northbound and a lot is imported from China too:

Data source – Glass Global Master database

Chinese 

Imports Mexico

Imports



Outlook

Glass is growing at CAGR ~5% globally:

Data source – Glass Global Master database



Furnace Capacity

Typically, furnaces are ~200-300T capacity per day, so unless you’re a 

huge player, you’ll be sharing a furnace with other customers. The 

suppliers need to match the furnace output with the finished product 

production lines to get balanced/smooth material flows:

Data source – Glass Global Master database



Production Challenges

Glass production is energy intensive and the nature of the process 

requires a constant input:

1) Classic fossil furnace (up to 20% electric power):

• End fired furnace

• Cross fired furnace

• Oxy-fuel furnace

2) Hybrid furnace (20 to 40/50% electric power):

• Hybrid end fired furnace (Hybrid EFF)

• Hybrid oxy-fuel furnace (Hybrid OXY)

3) Super hybrid furnace (20 to 80% electric power):

• Super hybrid oxy-fuel furnace (Super hybrid OXY)

4) All-electric-melter (100% electric power)



Energy Consumption

Energy consumption is typically ~80% gas vs ~20% electricity.  

It’s the gas that the industry has to work out how to decarbonise



Production Challenges

The key production challenges are:

• Energy shift - from gas and oil to electricity only possible with new furnace

• Alternative combustibles - such as Hydrogen or Ammonia not yet experienced

• Green Energy - usage of solar or wind uncertain – only for shop floor or periphery

• Lower production lots - requested by customer due to diversity for product and decoration to 

distinghish the product in the shelves = more job changes

• Recycled - Higher % of cullet / recycled glass requested by customer & lack of cullet availability

• Bottle weight - reduction of bottle weight potential limited, esp. for carbonated drinks

• Product shapes - (thick bottoms etc.) reduce production speed



Production - Depreciation

Understanding the ages of the furnaces gives a feel for the capex & depreciation 

liabilities for suppliers. Container furnaces typically need replacing/over-hauling every 

10-12 years and 15 years for float glass:
Increase of lifetime: 

good maintenance 

intermediate hot 

repairs

constant pull rate

Reduction of 

lifetime: 

constant and changing 

high pull rate 

inhomogenous raw 

materials 

change of 

combustibles 

emergency shut-offs 

Data source – Glass Global Master database



3 – Beer

Market Dynamics

Mark









Glass Colours

AMBER
Glass

GREEN
Glass

FLINT & 
BLUE
Glass























4 – Glass Packaging – a CPO’s 

perspective

Bill



Poll Question

“In terms of consumer preference, does your company see glass 

packaging:

A - Growing

B - Flat

C - Declining



Key Discussion Points

• Glass: understanding the industry legacy precedes a successful packaging strategy

• Environmental considerations: capitalizing on the opportunities

• Cost Savings: controlling the primary drivers of price volatility

• Supplier Landscape: Finding the right partner 

Bill Hovis worked at The Coca Cola Company between 1995 and 2018. His views are a reflection over 

his career and not the expressed views of The Coca Cola Company 



5 – Wrap Up

Simon



How to buy glass

Here are a few thoughts of how to procure glass:

Procurement Process Considerations

• Learn about glass                            

(it’s surprisingly interesting!)

• Become competent at energy

• Re-check supplier options

• Decide buying mechanism     

(spot, leverage, PAF, partnership)

• Fact based negotiations

• Support de-carbonised energy 

initiatives

Copyright © Frost Procurement Adventurer Ltd 2023



Wrap Up

Key Messages

➢ Energy - To understand glass, you need to understand energy

➢ Cullet – preferable to keep cullet for the glass industry, in-country

➢ Prices - 2024 finished prices should be lower than 2023 but are unlikely to be 

as low as pre 2021 or as high as the spike of 2022

➢ De-carbonisation – the glass industry needs to work out its route to de-

carbonisation 

➢ Sourcing – you’re more likely to source glass in-country or from a 

neighbouring country



Panel

Simon Frost Mark Comline Bettina Heuter Bill Hovis Andrew Woods

www.glassglobal.com

office@glassglobal.com

+49 (0) 1727044221

Via Linkedin

www.mintecglobal.com

Andrew.woods@mintecglobal.com

www.procurementadventurer.com

frost@procurementadventurer.com

+44 (0) 7967372378

Via Linkedin

mailto:office@glassglobal.com
http://www.mintecglobal.com/
mailto:Andrew.woods@mintecglobal.com
http://www.procurementadventurer.com/
mailto:frost@procurementadventurer.com


Thank you

Questions

Or send questions to:

frost@procurementadventurer.com

+44 (0) 7967372378

mailto:frost@procurementadventurer.com
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