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A WORLD FULL OF GLASS 

What would the world be like without glass? We encounter this trans-
parent material in practically all areas of our lives. In the morning, 
when we get up, we look in the mirror to see if our hair is tidy or if our 
tie matches our jacket. The jam and marmalade that we put on our 
breakfast toast comes in glass jars. When we are ill with a cold we 
often take medicines packaged in glass bottles. At work we sit in front 
of a computer screen or tablet with a glass display and the phone calls 
we make go through fibre optic lines made of strands of glass.

Glass is everywhere
Glass is a material that our everyday lives would be impossible to con-
ceive of without. The buildings that we use day in, day out – such as 
the office, our home or the supermarket – all have different kinds 
of glass in them. Traditional window and door glass is increasingly 
being substituted by special insulating glass, reflecting our growing 
awareness for energy efficiency, which lets the sunlight in and traps 
the heat inside the building. Many office buildings have UV filter glass 
with a transparent metal oxide coating to reduce the amount of sun-
light entering the building without impairing the illumination of the 
building’s interior by daylight. There’s even glass inside the walls of our 
home because glass wool insulation provides optimum protection 
against heat and cold. And glass is completely sustainable, so it’s one 
of the most versatile and practical materials around – a material for 
home and living, health and work! Dr. Johann Overath

Managing Director 

Bundesverband Glasindustrie e. V.

Federal Association of the German Glass Industry 
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Glass is predominantly made from the natural resources of 
sand, soda and lime, which are often locally sourced. Con-
tainer glass products such as wine bottles are generally 
manufactured with a high quantity of glass cullet (used 
glass that is crushed for remelting). Other types of glass 
containers, such as containers for sensitive pharmaceutical 
drugs, contain less or no glass cullet.

The formula for glass
The main raw materials for all types of glass are identical. 
However, the quantity of each raw material and the addi-
tives used differ depending on the type of glass being made. 

Natural or nature-identical raw materials such as feldspar 
are mixed together with the three basic raw materials of 
sand, soda and lime. These are what determine whether a 
glass bottle, a car windscreen or window glass is made from 
the sand, soda and lime. 

THERE ARE ALL KINDS OF GLASS 

Not all glass is the same 
95 percent of the molten glass is made up of one of the 
two most important types of glass – soda-lime glass and 
borosilicate glass. 

Crystal or lead crystal glass is rarely manufactured in Ger-
many these days. Soda-lime glass is used to make beverage 
bottles, food jars and also flat glass products such as win-
dow panes. Drinking glasses, vases or bowls, on the other 
hand, are generally made of soda-lime glass that is mixed 
with barium or titanium oxide. These compounds have re-
placed the lead oxide that was used in the past to enhance 
the brilliance of the glass by improving its refraction. And 
borosilicate glass products have boric oxide integrated in 
the glass matrix for excellent chemical and thermal resist-
ance. They are resistant to many chemicals and therefore 
ideal for applications in the chemicals sector. High quality 
pharmaceutical products (such as pre-fillable syringes) are 
made from borosilicate glass.
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The basic formula for glass

Container glass ingredients

Sand: 73 %

Feldspar: 1 %

Dolomite: 3 %

Lime: 11 %

Soda: 13 %

Sand: 29 %

Cullet: 60 %
Feldspar: 0.5 %

Dolomite: 1 %

Lime: 4 %

Soda: 5 %

Soda-lime glass
Ingredients: sand, soda and lime

Tableware glass
Ingredients: sand, soda, lime, alkali earth oxide, titanium oxide, borosilicate glass

Borosilicate glass
Ingredients: sand, soda, lime, boric oxide

Special glass
Ingredients: sand, soda, lime and various chemical elements

The figures do not exactly add up to 100 % due to rounding differences.
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Basic glass manufacturing process

Raw materials Cullet

 Mixing

 Batch preparation

 Melting

 Moulding

 Annealing

 Sorting

 Packaging

Products
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�FROM RAW MATERIAL TO  
FINISHED GLASS



For every type of glass – from container glass, through 
flat glass to tableware and special glass – there is a 
specialist glass factory or glassworks. This is because, 
although the production process is very similar for all 
glass types, they are each associated with special pro-
duction process requirements. Generally speaking, 
though, the glass production process can be broken 
down into a total of six phases. 

Glass in six steps 
The first step in the process of glass making is the 
preparation of a batch by mixing the correct quanti-
ties of raw materials in a mixer. A conveyor belt then 
transports the batch to the furnace where it is heated 
up to a temperature of around 1,200 °C to melt it. This 
combines the raw materials and additives into molten 
glass. To ensure that all the gases can escape from  
the molten glass so that there are no bubbles in the 

finished product, the molten glass is heated up fur-
ther to a temperature of between 1,400 °C and 1,600 °C  
and a refining agent such as sodium sulphate (Glauber’s 
salt) or sodium chloride (table salt) is added. The high-
er temperature and refining agent cause all the gas 
bubbles to rise to the surface of the molten glass so 
that it is easier for them to escape. After refining, the 
molten glass is cooled and transported to the mould-
ing machine. The bottles, car windscreens or special 
glasses that are produced in this way are then cooled 
in an annealing oven from around 600 °C to 100 °C  
before undergoing detailed quality checks to rule  
out defects and non-conformities. In the next step  
the glass is finished. Various finishing techniques such 
as printing or engraving are applied before the prod-
ucts run through a final quality check and are put on 
pallets ready for shipment. 
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WHAT MAKES GLASS SO UNIQUE

Glass is a natural material.
This transparent material is manufactured from the three basic raw materials of sand, soda and lime, as well as additional 
natural and nature-identical additives.

Glass is high quality. 
Glass is a high quality material with a long lifespan.

Glass can be used to create all kinds of designs. 
Individually embossed conical glass packaging, parabolic cross-sectioned mirrors for solar thermal power stations and  
a pedestrian bridge made of curved, cold formed glass are just three examples of the versatility and flexibility of glass. 

Glass can be processed in many different ways. 
The objective of bottle finishing and processing is to transform plain glass bottles into individual packaging that emphasises 
the product’s brand identity. Designs can feature distinctive embossing and embellishments, or be kept very simple. Few 
other materials can be processed in as many different ways as glass. 

Glass has high innovation potential. 
The glass industry regularly takes the world by surprise with its pioneering glass products. These include self-cleaning UV-filter 
glass, solar modules for eco-friendly power generation, lead-free mirrors and anti-dazzle rear view mirrors. 

Glass preserves flavour and freshness. 
Nothing migrates from the glass packaging into the content and the glass repels food aromas and other substances. 

Glass warms. 
Insulating glazing and glass wool are two innovative products made of or with glass that ensure that heat stays inside 
the building. 

Glass enhances security. 
Laminated security glass provides effective protection against office or home break-ins. It is also used to make car wind-
screens. Bulletproof police vests are also reinforced with fibreglass. 

Glass protects sensitive products. 
Because glass is the only type of packaging material that doesn’t leach into or modify the content, it is a completely safe 
packaging for pharmaceuticals.

Glass connects people. 
Optic fibre cables made of glass are excellent for data transmission and they are bringing the world closer together via the 
internet and phone. 

Glass is completely recyclable. 
Glass is a material that can be melted down and reused an infinite number of times without any quality impairment whatsoever. 

Glass contributes to environmental protection. 
Glass is 100 percent recyclable, it helps to save energy in the form of insulating glass, and it helps to generate energy  
in solar plants. 
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Being a natural material, glass is a popular packaging for all kinds of foods and beverages. Not only does it make 
fruit preserves, pickled vegetables and mineral water look more appetising, it offers additional unbeatable  
advantages compared with other packaging materials: it preserves flavour and freshness, and it doesn’t affect 
the original taste or purity of the products it contains. 

Technically speaking ...
Glass is inert. That’s what makes it so unique. Consumers appreciate this according to a European consumer 
survey which revealed that glass is a very popular food and beverage packaging. Three main reasons were given 
for this. Glass packaging preserves the content’s original flavour, it poses no hazard to human health and it is 
environmentally friendly. 

Versatile container glass 
The German glass industry manufactures a wide variety of container glass products, not all of them for the food 
and beverage industry. Cosmetics and pharmaceutical manufacturers also use thousands of different glass con-
tainers, from perfume bottles and glass jars for face creams to ampoules, vials and pre-fillable syringes that 
are laser coded with a product ID. 

Glass packaging is contemporary and progressive 
The container glass industry is advancing all the time. Increasingly lightweight glass bottles or UV coatings on 
white glass are just two examples of what an innovative material glass is. Glass is also incredibly versatile, which 
is one of its main advantages over other packaging materials. 

The container glass industry is a strong sector 
The German container glass industry has 13 independent companies with around 9,000 employees actually 
working in Germany. Many container glass manufacturers are global players with production facilities manufac-
turing all kinds of glass packaging products in Germany, other European countries and the USA. This sector’s 
production figures show that the German container glass industry is the biggest in Europe.

  GLASS PACKAGING FOR FOOD,  
BEVERAGES ETC. OFFER GENUINE  
QUALITY OF LIFE
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�FLAT GLASS – MODERN, ECOLOGICAL 
AND TRANSPARENT 

Flat glass is a term referring to all kinds of glass manufactured in sheets, which includes float glass, 
cast glass and special flat glass. 

Flat glass can be found everywhere – at home, in the car, at the shops and at work. We have building 
façades made of flat glass, it is used to make car windscreens and mirrors, wall mirrors for our homes 
and glass table tops for our living room. 

A multitude of applications 
From window panes to glass doors, staircases and façades – the glass industry manufactures flat glass 
for the construction industry, architectural applications and furniture manufacturers. The most fre-
quently used type of flat glass is float glass, which has now replaced most other types of glass as vehicle 
safety glass and mirror glass. Around 95 percent of all flat glass is now manufactured in a float pro-
cess. This involves the molten glass being floated onto molten tin. Glass made in this way has a very 
smooth surface that is ideal for processing and finishing. Cast glass, on the other hand, lacks transpar-
ency as a result of the casting and rolling process. It is used for applications where transparency isn’t 
necessary or desired, such as bathrooms, home and office doors or in glass partitions between the 
teller counters in banks. 

Flat glass innovations 
Flat glass performs a wide range of functions – from heat insulation to soundproofing and from safety 
to solar protection. Current flat glass innovations include multifunctional glazing or electronic glaz-
ing that turns from opaque to transparent when an electrical current is applied. One particularly 
innovative eco-project is a building with a bioreactor façade composed of flat, low-reflection white 
glass panels. Microalgae that produce biomass and heat through photosynthesis and solar thermal 
energy are cultivated in these glass elements. 

The flat glass industry is a significant sector 
There are float, cast and special flat glass manufacturers in the flat glass industry, many of them inter-
national corporations. 
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Utility and special glass can be found in the office or home, 
in laboratories and on the digital highway. For example, 
lighting glass illuminates our homes, buildings and offices. 
Ultra-hard display glass is the material that touchscreens 
on smartphones and tablets are made of. We cook on the 
glass ceramic cooktops on top of our induction and electric 
ovens. Many home roofs have photovoltaic modules made 
from special glass to generate solar power. Without lenses 
made of glass, digital cameras, telescopes and microscopes 
wouldn’t work. And even the internet is a network of fibre 
optic cables made of glass strand fibres. It’s thanks to 
those that our telephone calls and digital data can be 
transmitted across vast distances at incredible speeds. 

In demand for many areas of application 
The main customers for utility and special glass products 
are capital goods manufacturers such as the electronics in-
dustry, which need display or lighting glass. The precision 
mechanics and optics industries also need special glass 

products such as lenses. Plant manufacturers, as well as 
the communication and environmental technology sectors, 
also work with practical glass products such as optical 
glass fibres, which are manufactured in ecological produc-
tion processes, or special flat glass products. Other special 
and technical glass customers are architects and the chem-
ical, medical and scientific sectors.

The utility and special glass industry is inno-
vative and pioneering 
The utility and special glass industry is famous for its inno-
vative strength. It manufactures products such as glass  
operator control panels for the electrical industry or stable 
yet very thin glass that can be rolled up for various applica-
tions. Utility and special glass has long been in high  
demand and gained in strength over recent years. As a 
result, German utility and special glass manufacturers  
enjoy international repute. 

  UTILITY AND SPECIAL GLASS –  
INDISPENSABLE TO TECHNOLOGICAL  
PROGRESS 
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�GLASS PROCESSING AND FINISHING – 
REINVENTING GLASS

There are many different techniques and materials avail-
able for glass processing and finishing. Flat glass can be 
transformed into a useful household aid as a self-cleaning 
or insulating window pane, which lowers heating costs. 
Finished hollow glass products are used for medical appli-
cations such as ampoules, vials, cartridges (syringe barrels) 
or syringe systems. Our beverage bottles and perfume  
flacons feature unusual patterns, engravings or prints to 
give them a unique look. 

Further enhancing the appearance of glass 
Very few people and sectors of industry – from construc-
tion and architecture to furniture and car manufactur- 
ing – could survive without processed and finished flat and 
hollow glass products. There are numerous different pro-
cessing techniques, including grinding, polishing, drilling, 
sand blasting, crimping, coating and gluing. For example,  
a living room mirror can have a special polished finish,  
or a scratchproof coating can be put on car dashboard in-
strument covers. Special processing and finishing tech-
niques also ensure that glass packaging for food, beverag-
es and cosmetics have a distinctive shape and design. And 
in syringe systems, silicone oil is bonded to the inside sur-
face of the barrel so that the plunger won’t stick. 

Intelligent coatings 
Modern coating technology is becoming increasingly  
significant in the glass processing and finishing sector. It 
makes it possible to transform simple glass into highly  
specialised glass. For example, glass window panes can be 
given a thin metal coating to create insulated glazing. The 
dazzle on car rear view mirrors and the reflectiveness of 
dashboard instrument covers can be reduced by innovative 
coatings. And glass packaging products with a UV coating 
provide effective protection for food and beverages against 
vitamin loss due to ultraviolet insolation. 

The glass processing and finishing industry is 
a specialist segment with a promising future 
Many companies in the glass processing and finishing in-
dustry are based in Germany with a global presence. And 
the flat glass finishing and processing industry is the undis-
puted number one segment in the German glass market. 
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�GLASS – AN INNOVATIVE MATERIAL 
WITH A PROUD TRADITION 
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Glass was discovered many thousands of years ago. The 
oldest finds date back to the stone age and by around 
7000 B.C. it had been reinvented and optimised many 
times. In around 3000 B.C. the Egyptians discovered the 
potential of glass and used it to create items of jewellery 
and containers. 

Historical milestones 
The invention of the glass blowing pipe around 2,000 
years ago was a revolutionary milestone because it could 
be used to make hollow glass containers with thin walls. 
Over the years its design was continuously optimised and  
it remained in use until a further milestone in 1903, when 
automated glass blowing was introduced. From then on, 
production output was many times higher. 

Technical progress 
Major progress in flat glass manufacturing was also 
achieved. Flat glass was first manufactured with rollers in 
the 17th century – a technical development that made it 
possible to manufacture much larger and smoother pieces 

of glass. Another ground-breaking event in the history of 
flat glass production was the invention of the float glass 
process which was presented to the public for the first time 
at the end of the 1950s. This technique enabled the end-to- 
end production of high quality glass in a single process. 
The float glass technique significantly optimised all aspects 
of glass production, including product quality. It was also 
revolutionary from an ecological perspective because it  
reduced the glass production process’s negative environ-
mental impact. 

A promising future 
The glass industry has seen many important historical  
milestones. Yet current and future developments are just 
as important and exciting. The glass industry regularly sets 
new standards with products based on state-of-the-art 
technology and the latest scientific findings such as fibre 
optic cables, displays, glass-ceramic windows for wood- 
burning stoves. So not only does glass have an impressive 
history, it also has a very promising future. 
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3000 B.C.
The Egyptians started applying a natural glaze to ceramic vessels. 

1500 B.C.
Hollow glass production commenced in Egypt. 

200 to 300 B.C. 
Invention of the glass blowing pipe.

11th century 
Venice was the city at the heart of European glass production. 

12th century
Invention of window glass. 

1688
First documentation of the glass rolling process in Saint-Gobain.

18th century 
Development of Baroque cut glass in Germany. 

1884 
Otto Schott developed new optical glasses and provided the scientific basis for developing specialised glasses.

Around 1900 
Development of a method for glass cylinder production by John Lubbers. 

1903
Invention of a machine for automated bottle blowing by Michael J. Owens. 

1904
Invention of a vertical draw process called the Fourcault process by Emile Fourcault. 

1917
First industrial application of the Libbey-Owens method. 

1923
Development of a fully automatic bottle blowing machine by Emile Roirant. 

1970
Use of the first electronically controlled machine in the glass production industry. 

Today
The latest developments include glass as a construction material, glass fibres in communications technology  
and photovoltaic systems, displays and key components of semi-conductors made of glass.



Glass is a sustainable material. It is a completely natural product. All its constituents, from sand, soda, 
lime and dolomite to feldspar, occur naturally. Even glass itself is an important raw material in glass 
production because glass can be melted for recycling any number of times without any impairment of 
quality. The container glass industry manufactures its products predominantly from recycled glass. 
Every item of glass packaging today contains around 60 percent glass cullet, with green container 
glass containing up to 90 percent. Recycling is also important in the flat glass and other sectors. They 
use as much cullet as possible in the production process to reduce raw material input and, equally 
importantly, to reduce the energy required to manufacture new glass products. Every 10 percent of 
cullet in the batch reduces the energy needed by the glassworks to melt it by around 3 percent and 
lowers CO2 emissions by around 3.6 percent. The fact that glass is made out of natural raw materials 
and can be recycled makes it an environmentally and climate-friendly material, so it is only logical that 
the production process has to be as eco-friendly as possible. The glass industry addresses this respon-
sibility by continuously optimising its production processes, e.g. by using energy efficient melting 
technology to reduce energy consumption during production, or with ultra-modern filters that con-
siderably reduce emissions. 

From insulating glass to photovoltaic modules 
The glass industry’s products also make a valuable contribution to environmental and climate protec-
tion. Without glass, it would be impossible to achieve ambitious climate goals because glass is a basic 
material which is used to make many advanced products. For example, UV protection and insulating 
glass make a decisive contribution to energy conservation. Photovoltaic systems and solar thermal 
power stations, which operate with glass modules and receivers, also use the sun as a renewable  
energy source. The energy that is used to manufacture the modules is relatively low in comparison 
to the energy that they generate as finished products. For example, a new photovoltaic system has 
an actual energy output of around 10 watts per m². As a result, the energy consumed in the process  
of making the glass for the modules is offset after just 29 days! 

�GLASS – SUSTAINABLE IN  
MANY WAYS 
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Glass improves quality of life 
The glass industry takes an integrated approach to the issue of sustainability that extends to the economic and 
social aspects of glass products, in addition to ecological considerations. For example, safety and soundproofed 
glazing improve quality of life, while glass packaging preserves flavour and protects health because it is practically 
inert. So glass doesn’t just make a vital contribution to environmental protection, it is also an economically and 
socially sustainable material. 
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�THE FEDERAL ASSOCIATION OF THE 
GERMAN GLASS INDUSTRY 

There are more glass manufacturing enterprises in Germany than in any other European country. Headquartered in 
Düsseldorf, the Federal Association of the German Glass industry acts as their ‘mouthpiece’. As the central organisa-
tion for the German glass industry, it represents around 80 percent of glass manufacturing enterprises in Germany. 
There are around 400 companies with approximately 53,000 employees in the German glass industry, including 
companies operating in the sectors of flat glass, container glass, special glass and in the glass processing and finish-
ing sectors, each of which is represented within the national association by its own Trade Section. 

 Container Glass Trade Section 
 Flat Glass Trade Section 
 Utility and Special Glass Trade Section 
 Glass Processing and Finishing Trade Section 

Functions and objectives
One of BV Glas's key functions is to provide important information about the German glass industry and the 
material of glass to industrial users and decision makers, the craft and retail trades and also to opinion leaders in 
science, research, politics and the media, and to consumers. The Federal Association of the German Glass Industry also 
acts as a mouthpiece for its member companies in political and social contexts, as well as representing their commercial 
and environmental policy interests at national and international level. Issues addressed include energy and eco-taxes, 
emissions trading, REACH, emissions protection and standardisation. The Federal Association of the German Glass 
Industry is a member of the Federation of German Industries (BDI). It is also represented in the glass industry’s um-
brella association, Glass Alliance Europe, to ensure that its member companies' interests are also voiced at European 
level. BV Glas is officially represented by its President and the Managing Director. You can find further information 
about the Federal Association of the German Glass Industry on its website at www.bvglas.de.
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