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.  AIM AND SCOPE

This first report of the GtoG project analyses and evaluates the current practices in
deconstruction i demolition, C&D waste characterization, processing of the gypsum
waste for the production of recycled gypsum and its reincorporation into the
manufacturing process.

This study concerns the following European countries target of the project:

1 Belgium
{ France

1 Germany
1 Greece

1 Poland

1 Spain

T The Netherlands
1 The United Kingdom

A technical, economic, environmental and legislative analysis was carried for
deconstruction, recycling and manufacturing of plasterboard waste. This analysis will
be reviewed after the pilot project on deconstruction, processing of gypsum waste and
reincorporation of the recycled gypsum into the manufacturing process. The end results
will be a report on best practices to recycle plasterboard waste throughout the value
chain.
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.  SUMMARY OF THE DA.1 REPORT (GUIDELINES FOR THE READING)

Chapter 1 focuses on gypsum description, properties, applications, Gypsum Industry6 s
main characteristics and principles of sustainable construction.

The description of the three types of gypsum used in plasterboard manufacturing
(natural, synthetic and recycled gypsum) is presented in section 1.1, giving a good
overview of several terms widely used throughout the whole report: recyclable
plasterboard waste, open loop recycling, closed loop recycling, production waste and
recycled gypsum from Construction and Demolition (C&D) plasterboard waste.

Gypsum properties and its range of applications are drafted in section 1.2.

A modellisation of the amount of plasterboard waste generated between 2000 and
2005 is presented in section 1.3. The latter has been updated with published statistics
by Eurostat, using The Prodcom database for this purpose and can be consulted in
table 1-3, where the estimation of total gypsum based waste (23621050 and 23621090
NACE codes) generated in 2012 is presented. The results from this model have been
widely used throughout the report (table 2-33, table 5-26, and gypsum waste market
overview for Belgium, France, the Netherlands and the UK -in pages 316-319-).

Current market characteristics of the Gypsum Industry are described in section 1.4.,
analyzing market shares, the current construction market crisis, profit margins, fixed
costs and competition with other construction products.

The principles of sustainable construction and the industrial approach for closing the
loop are presented in section 1.5. Related to the latter, the use of environmental tools
such as Life Cycle Analysis (LCA) and Environmental Products Declarations (EPDS)
are also analyzed.

Closely linked to sustainable construction, how recycling gypsum products can be
rewarded in several evaluation systems (BREEAM, DGNB, LEED, VERDE and HQE)
and their evaluation criteria have been studied.

Chapter 2 covers the current gypsum recycling practices in Europe. From the detailed
description of the gypsum waste, going through the review of the identified EU gypsum
recyclers and plasterboard manufacturers offering solutions for recycling C&D
plasterboard waste, the specifications for recyclable gypsum waste and the recycled
gypsum criteria once reprocessed, to the reincorporation of recycled gypsum in the
manufacturing process.

An analysis about gypsum waste management by the gypsum manufacturers shows
the consolidated data of a survey carried out by Eurogypsum in October 2012.

14
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Under this first Action A of the project, questionnaires have been sent to EU gypsum
recyclers and the results have been consolidated in table 2-20.

A comparison between the specifications for recyclable gypsum waste of GRI and
NWGR can be consulted in tables 2-21, 2-22 and 2-23. Not enough information has
been gathered for including the rest of EU recyclers in this comparison.

Different recycled gypsum quality criteria from BV Gips, WRAP, Eurogypsum member
associations and GRI are analyzed in sections 2.1.5.1 1 2.1.5.5. The comparison
among them for both technical and toxicological parameters is shown in table 2-29 and
table 2-30.

A relevant conclusion arising from this chapter is the observed focus on closed loop
recycling practices in Belgium, France and the Netherlands. All the recyclers operating
in these countries seem to be working only for closing the loop of the plasterboard
waste.

However, in the UK, only 4 out of the 11 identified gypsum recyclers have been
confirmed as suppliers of recycled gypsum by the plasterboard plants. This is due to
the high amount of recycled gypsum used for agriculture purposes and in cement
manufacture.

It can be concluded that open loop practices for recyclable gypsum waste are
widespread in the UK, but they are not observed in the rest of European countries
where a market for gypsum recycling exists.

Germany, Greece, Spain and Poland have not yet established a market for recycled
gypsum.

A detailed description of the plasters and plasterboard manufacturing is given in
sections 2.2.1.1 and 2.2.1.2, followed by several remarks about the use of recycled
gypsum as raw material (drafted as a result of the consolidated information sent by the
5 manufacturing plants partners of the project).

Section 2.2.3 shows the consolidated results of the answers received from the
gquestionnaires received by 35 European gypsum manufacturers from February to
March 2013.

Only countries with a minimum of 3 questionnaires from 3 different companies have
been consolidated as a separate country. Although being out of the scope of the
project, Austria and Italy have also been included, due to the great amount of answers
received from these countries. However, Scandinavia has been left out of the
consolidation because of the low amount of answers received (only 3 answers from 3
different countries coming from the same gypsum manufacturer), but it is known that
Scandinavia has higher recycling rates for gypsum waste than most of the rest of the
European countries.
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Table 2-42 summarized the main findings, and the whole section 2.2.4 draft overall
conclusions and recommendations.

Chapter 3 analyzes the current deconstruction practices, drafted with the help of the
interviews carried out to the different stakeholders involved in a deconstruction work. It
covers the organization of waste, waste management during the works, logistics
schemes and traceability.

Among others, it is concluded that deconstruction is sometimes chosen in the UK,
France, Belgium and the Netherlands, where gypsum-based wastes are generally
segregated from the rest of wastes.

However, in countries where these practices are not usual (Greece, Spain and Poland)
plasterboards and gypsum blocks (if they are used) are generally mixed with other
construction and demolition wastes.

In Chapter 4, drivers and barriers for recycling gypsum waste, and legislation related to
gypsum based waste management are investigated.

1 Based on the consolidation of 32 questionnaires from demolishers, project
owners, project managers and consultants, section 4.1.2 presents the drivers
for choosing deconstruction instead of demolition.

Main drivers identified are:
- Environmentally friendly approaches like BREEAM or HQE.
- Image of the stakeholder
- Regulation

- Proper Management of C&D waste containing Gypsum (17 09 04
according to Commission Decision 2001/17/EC)

1 From the results of the 35 questionnaires gathered from EU plasterboard
manufacturers, 7 main listed drivers are described in section 4.2.

The drivers identified are:
- Cost saving / cost reduction
- Customer request
- Green Public Procurement (GPP)
- Industry Voluntary Agreement with government

- Product Marketing
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- Resource efficiency
- Sustainability commitment

It is expected that, after the development of the GtoG project, drivers such as
the Green Public Procurement and Industry Voluntary Approaches will become
main drivers to recycle gypsum products.

An economical case study has been developed for the deconstruction - demolition
stage in section 4.3, in order to assess if deconstruction is more cost effective than
demolition.

A complete economic analysis covering all the necessary stages impacting closed loop
recycling can be found in section 5.5.

Section 4.4 investigates legislation related to gypsum based waste management, from
the European law and its transposition to the different EU countries under study to the
specific national regulation related to gypsum based waste.

Point 4.4.4.2.2 deals with environmental taxes, composed by the landfill tax and the
gate fee charged by the landfill operators. Landfill tax, typically set such that is intended
to encourage recycling, is one of the crucial economic parameters identified under
section 5.4 and it is deeply analyzed under the overall market share model for gypsum
recycling in section 5.7.

It should be noted that table 4-17 has been taken as a reference in section 5.
Chapter 5 is a key section and encompasses:

1 The description of the current general business model (collection-processing-
selling-reincorporation) for gypsum recycling.

1 The crucial economic parameters of the recycling route versus the landfilling
route

1 An economic analysis that aims to provide both an insight of the different stages
and an easy to fill table for calculating the potential savings derived from the
closed loop recycling of the material.

1 An environmental analysis that aims to provide the basis for the proper
development of sub action C1.1 in which the carbon footprint of the modified
and optimized value chain will be assessed

1 Overall market share model for gypsum recycling:

This model can help recyclers, plasterboard manufacturers, national authorities
and the EU commission to identify the causes that limit the recycling rate of
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gypsum waste in a country and what can be done in order to improve the
current situation.

6 crucial factors have been identified, grouped under four categories combined
into a mathematical model.

A country-by-country gypsum waste market overview.

A separate document compiles the ANNEXES to the report.

)l

A description of the identified European gypsum recyclers, in some cases
provided but also collected from their websites, can be found in ANNEX 1.

ANNEX 2 describes the role of the different stakeholders for 7 of the 8 countries
(note that Greek stakeholders are described in section 3.1.3 Detailed example
of Greece).

Regulation tables for each of the 8 countries under study are compiled in
ANNEX 3.

The information about the samples interviewed under sub-action Al.1 can be
found in ANNEX 4.

Questionnaires sent to demolition/deconstruction companies, building owners,
project managers, architects, gypsum manufacturers and gypsum recyclers are
presented in ANNEXES 5, 6 and 7.

The LCI inventory of the European Gypsum Industry, the LCA from WRAP and the
GPP criteria for wall panels have been partially or completely included as a reference
and can be found as the ANNEXES 8 to 10 respectively.

ANNEX 11 drafts a glossary of waste terms, aiming to compile and unify most terms
used und the GtoG project.

ANNEX 12 summarizes the compliance of the DA.1 Report with the requirements of
the Grant Agreement of the GtoG project.

Finally, ANNEX 13 includes a detailed History of the DA.1 Report, with the
contributions of the different partners during the period of developing.
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INTRODUCTION

1.1. GYPSUMAS A RESOURCE

SUMMARY

Gypsum is arock-l i ke mi ner al commonly found
processed and used by man in construction or decoration in the form of plaster
and alabaster since 9000 B.C. Plaster was discovered in Catal-Huyuk in Asia in an
underground fresco, and in Israel Gypsum floor screeds were found from 7000
B.C. During the time of the Pharaohs, Gypsum was used as mortar in the
construction of the Cheops Pyramid (3000 B.C.). In the Middle Ages and the
Renaissance, decorations and artistic creations were made of plaster. Since then,
the range of construction-related uses has continued to multiply.

Until the mid 1980s, most of the gypsum used in the EU was natural, i.e.,
extracted. The combustion of sulphurous fossil fuels such as hard coal, lignite (and
fuel oil) produces sulphur dioxide (SO,) which, if it is not removed in a flue gas
desulphurisation plant, escapes into the atmosphere with the flue gases. In 1983,
the German authorities enacted a law to protect the quality of the air making it
compulsory for fossil-fuel power plants to be fitted with flue gas desulphurisation
(FGD) facilities. From that year on, a partnership between the Gypsum Industry
and the Electricity Industry has been formed to develop the best available
techniques to convert the sulphur dioxide present in the flue gases into gypsum
(CaS0,) via the use of limestone (CaCOs). This form is called FGD gypsum.

In Europe, FGD gypsum use varies depending on the coal intensity of the local
energy mix and availability of natural gypsum near installations. FGD gypsum is
produced in most Western European countries, but output is concentrated in
Germany (60%). FGD gypsum production in the EU 15 countries amounted to
10,608 million tonnes in 2009. The total utilization amounted 8,910 million tonnes
(83.9%, Gypsum Industry: 70%)".

Other minor secondary raw materials are gypsum from chemical processes like
phosphor gypsum, titano gypsum or citro gypsum.

A promising resource is recycled gypsum, since gypsum can be recycled
indefinitely.

The main market constraintsto t he productdés spread

recycled gypsum (i.e. if the recycling procedure is not conducted correctly, a
significant amount of paper will be left in the gypsum rendering it therefore
unusable) combined with the fact that buildings are currently demolished and not

lEuropean Coal Combustion Products Association e.V. www.ecoba.com
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dismantled in the majority of the Member States.

1.1.1. Resource description

There are three types of gypsum:

9 Natural gypsum which is processed gypsum from quarries or mines.

1 Synthetic gypsum. The main source of synthetic gypsum is FGD (Flue-Gas-
Desulphurisation) gypsum, a by-product of industrial process, i.e; the

desulphurisation of gases in coal-fired power stations.

The combustion of sulphurous fossil fuels such as hard coal, lignite (and fuel
oil) produces Sulphur Dioxide (SO,) which, if it is not removed in a FGD plant,
escapes into the atmosphere with the flue gases.

1 Recycled gypsum: whose use in industrial processes should be enhanced
and this is the objective of this project. Gypsum raw material is not threatened
by intensive extraction yet but the available amount is finite which is calling

for saving measures such as recycling.

A scheme for Natural, Synthetic and Recycled gypsum steps to get a product ready
for use is shown in figure 1-1.

Extracted Gypsum
Synthetic Gypsum
(According to specs)
Crushing & milling
Gypsum powder

Recycled Gypsum Calcium SulphateDihydrate
(According to specs)

CaS0,.2H.,0
Crushing & milling

Heating
(dehydration)

&,

Stucco powder
Calcium SulphateHemihydrate

Crushing &
milling CaS0,.1/2H,0
(recycling) or Anhydrite / Calcium Sulphate

CaS04

suREEERAN,,
"y
«

Mixing with water
(setting)

Gypsum body
Calcium SulphateDihydrate
CaS04.2H,0

Products ready for use

Figure 1-1. Gypsum: processes to be a product ready for use.
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1.1.2. Natural gypsum

Natural Gypsum is a rock-l i ke mi ner al commonly found in t
produced from open-cast or underground mines. In Europe, the principal gypsum

deposits are located in France, Germany, ltaly, Poland, Russia, Spain, the UK,

Romania, and Ukraine. In figure 1-2 the Gypsum World Mine Production and

reserves by country is shown.

Gypsum is generally screened to remove Ofines
and finely ground.

Natural gypsum is formed geologically from the evaporation of seawater. It is
composed of calcium sulphate (calcium, sulphur and oxygen) with two molecules of
water, CaSO, x 2H,0. Gypsum is usually white, colourless or gray, but can also be
shades of red, brown and yellow. When calcined, it is partially dehydrated and
becomes a white fine powder called Anhydrite ¢

Calcium Sulphate (CaSQO,) resources were deposited in large sedimentary basins up
to 230 million years ago. The formation of Gypsum deposits usually involved the
deposition of the Calcium Sulphate mineral Anhydrite, which was then hydrated to
form gypsum. The depth of hydration can range from the surface of the deposit down
to three hundred metres, depending on climate, topography and the structure of the
deposit. Anhydrite is often mined in conjunction with Gypsum, but is comparatively
limited in its technical applications. The content of Gypsum in the sedimentary rock
varies from 75% to 95%, the rest being clay and chalk.

Mine production Reserves'
2011 2012°

United States 8,900 9,900 700,000
Algeria 1,650 1,650 NA
Argentina 1,340 1,200 NA
Australia 3,500 3,000 NA
Brazil 2,750 2,800 230,000
Canada 2,560 2,200 450,000
China 48,000 48,000 NA
France 2,300 2,300 NA
Germany 2,020 2,050 NA
India 2,700 2,750 69,000
Iran 13,000 14,000 NA
Italy 4,130 4,100 NA
Japan 5,600 5,700 NA
Mexico 3,840 3,850 NA
Poland 1,200 1,200 55,000
Russia 3,000 3,100 NA
Saudi Arabia 2,100 2,300 NA
Spain 11,500 11,500 NA
Thailand 9,900 10,000 NA
Turkey 3,200 3,000 NA
United Kingdom 1,700 1,700 NA
Other countries 14.500 14.900 NA
World total (rounded) 149,000 150,000 Large

Figure 1-2. World Mine Production and Reserves.Data in thousand metric tonnes. The mine production
in 2012 has been estimated (e)z.

2SCIENCE FOR A CHANGING WORLD - USGS, 2013-last update, Minerals Information. Available:
http://minerals.usgs.gov/minerals/ [05/29, 2013].
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China, Iran and Spain cover almost 50% of natural gypsum production, with China
being by far the largest producer (>30%).

Top 5 Western Europe countries and top 5 North & South America countries cover
each 15% of natural gypsum production.®

1.1.3. FGD Gypsum

Of the flue gas desulphurisation (FGD) processes available, limestone-based
scrubbing processes have proved the most popular. The desulphurisation process
takes place in scrubbing towers in which the flue gases are brought into contact with
an agueous suspension containing powdered limestone or slaked quicklime as its
alkaline component. The Sulphur Dioxide (SO,) in the flue gas reacts with the
alkaline component in the aqueous solution finally to calcium sulphate dehydrate
(CaSO, x 2H,0), gypsum. The gypsum crystals are separated out of the suspension
as a moist, fine crystalline material powder with the aid of centrifuges or filters.

contains
ﬁj> e

SULPHUR
SULPHUR DIOXIDE
DIOXIDE | , | | o [acid rain|
solution
SULPHUR lime or
DIOXIDE | . limestone | & [ GYPSUM

Figure 1-3. Flue Gas Desulphurisation.Presentation to the European Commission on 22 September
2012, J6rg Demmich.

FGD gypsum is produced in most Western European countries, but output is
concentrated in Germany where around half of the production is located. The large

*pwWC-Plaster and Plasterboard industry-qualitative assessment of the risk of carbon leakage-2012 page
20-s.
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area of use for FGD gypsum is the production of plasterboards, wall plasters,
gypsum blocks and floor screeds.

Around 7 million tonnes of FGD gypsum was used by the Gypsum Industry in 2011.*

@ 100% FGD gypsum

FGD gypsum and
natural gypsum

Figure 1-4. Use of FGD Gypsum in Europe.Presentation to the European Commission on 22 September
2012, J6rg Demmich.

FGD gypsum basically changed the scene in the European Gypsum Industry.
Indeed, the electricity industry became an important supplier of raw material and an
essential partner in the technological development of the FGD production and
establishment of quality criteria for FGD gypsum. Financial investment on both sides
has been significant to bring this product (manufactured within the fence of the power
plant stations) to its maturity.

Plaster

Gypsum Blocks, 3,3%
Boards

Frojection
Plaster

Self Levelling
Floor Screeds

Set Retarder

Figure 1-5. Use of FGD Gypsum in the Gypsum Industry. Presentation to the European Commission on
22 September 2012, J6rg Demmich.

*ADVANCING THE MANAGEMENT & USE OF COAL COMBUSTION PRODUCTS - ACAA, 2011-last
update, 2011 Coal Combustion Product (CCP) Production & Use Survey Report. Available:
http://www.acaa-usa.org/associations/8003/files/Final2011CCPSurvey.pdf [05/29, 2013].
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In the past, plasterboards production facilities were located close to natural gypsum
deposits and the market for building materials. An increasing number of production
facilities are now being established across Europe in close proximity of large power
plant stations. New gypsum markets also opened up as FGD gypsum can be easily
transported by barges and trains due to continuous output and loading facilities at big
power stations. Belgium, the Netherlands, and Nordic Countries with no natural
gypsum deposits, import FGD gypsum by logistics from coal power plant stations first
of all in Germany. According to the electricity industry, the production of FGD
gypsum is expected to be stable in all Europe within the next years.

However, there are currently EU and national political debates about sustainable
energy (EU commitment to reduction of CO, emissions); about secure energy supply
(with the need to rebalance the energy mix); about the growing need to use
renewable energy sources and the existence of new efficient technologies of power
stations. These elements will reduce the production of FGD gypsum within the next
20 to 30 years particularly in Germany and other Western EU member states. In
contrast, in the Eastern European countries the amount of generated FGD gypsum
will increase due to the new desulphurisation plants for coal fired power plants.

1.1.4. Other synthetic gypsum

Additionally, most of chemical processes in wich Sulphuric Acid is used are potential

Gypsum producers (like phosphor-, titano- or citrogypsum). Neutralisation of acidic

effluents with lime or limestone yields Gypsum, for which the potential usage

depends on different frame conditions like financial or quality issues. Since the
guantities of these ASlilowmcompated with Fepigpaumd used a
these materials are outside the scope of this report.

1.1.5. Recyclable gypsum waste

The GtoG Project focuses on the efficiency of the value chain - the dismantling of
plasterboard on the demolition site, the reprocessing of the recyclable plasterboard
waste and the reincorporation of the recycled gypsum in the manufacturing process-
rather than on the quantified output and on the scale.

Deconstruction enables the quantity and quality of valuable materials to be
optimized, thereby increasing the potential for their future use. This, in turn, creates
economic value and establishes markets for these former waste streams.

Current practices in the EU (in France it is assessed that only 5% of the total
demolitions are really dismantled), however, serve to minimize this potential by
demolishing materials into co-mingled streams that can only be recycled according to
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the lowest common quality denominator i.e., aggregates for road, filling material.
Current practices therefore prevent closed loop recycling.

Gypsum products can be counted amongst the very few construction materials
whereficl obedp o r eixppssiblg, ire.gvhere the waste is used to make the
same product again. Gypsum as such is 100% and eternally recyclable. You can
always re-use Gypsum because the chemical composition of the raw material in
plasterboards and blocks always remains the same.

Once plasterboard from construction and demolition waste is separated on site, the
plasterboard waste is usually collected by a third party and received by the recycler
(also named reprocessor and supplier), i.e. the individual or company that processes
plasterboard waste to produce recycled gypsum.

The latter assesses against its acceptance criteria (see 2.1.4. of the report) the
plasterboard waste load to ascertain if they will accept it for processing or reject it. If
the plasterboard waste is not accepted, there are two solutions: it can be sent to
landfill with or without monocell, or to a transfer station which may sort the
contaminants so as to make the load recycled.

Plasterboard waste from construction works is usually a clean waste whilst
plasterboard waste from demolition works present greater physical contamination
that can difficult, to those recyclers taking waste from this source, its reprocessing
into a high quality recycled gypsum product.

If the load is accepted, it becomes recyclable plasterboard waste.

If it is not accepted, it goes to monocell landfill for plasterboard (see 4.4.1.1 of the
report for more details), which is an engineered cell in a non-hazardous landfill site
solely for the deposit of high-sulphate waste, which ensures that waste is physically
separated from other wastes and in particular biodegradable wastes.

In current practices in Europe, monocell landfills for plasterboard are lacking and not
all plasterboard waste is recyclable.

When the load is accepted by the recycler, it undergoes a process, by which
plasterboard waste is separated into its constituent parts of gypsum and paper, and
contaminants are removed.

The end result of this process is the recycled gypsum.

There is ongoing debate regarding the appropriate name for gypsum obtained from
the processing of waste gypsum products, taking into account definitions in
Standards, legal interpretation with regard to waste materials, and commonly used
and understood terms.

For the GtoG project 6recycled gypsumbéb is wused
controlled processing of plasterboard waste to separate the gypsum, paper lining,
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and any contaminants, such that it can be used in lieu of natural or synthetic
gypsum.

Recycled gypsum is usually in the form of a fine or sandy powder, or a small
aggregate-type material. Requirements for producing recycled gypsum are defined in
Specifications (see 2.1.5.). The latter are however today not European but rather
national and commercial specifications. The GtoG project will examine and re-asses
those existing specifications during the pilot projects on recycling and reincorporation
into the manufacturing process. At the end of the project agreed specifications for EU
and/or national level will be determined. The opportunity to ask for the end-of-waste
status at EU or national level as per article 6 of the Waste Framework Directive will
also be decided upon at the end of the project.

In dependence on the quality criteria defined between the recycler and the client,
recycled gypsum can be used for:

1 Open loop recycling: Processing plasterboard waste into recycled gypsum,
and using the recycled gypsum as a material in products and applications
other than the manufacture of new plasterboard, for example its application to
soils for agricultural benefit.

1 Closed loop recycling: Production system in which the waste or by product
of one process or product is used as a secondary raw material in making
another product. The closed loop gypsum recycling should be the end goal of
the recycling industry in order to maximize the usefulness of virgin materials
and minimize the necessity to extract them (saving primary raw material).

Specifications are adopted by recyclers for producing defined grades of recycled
gypsum from plasterboard waste so that potential customers will be assured that
they are procuring a material of consistent and verifiable quality.

The specifications cover the sampling and test methods required to verify
compliance with the specifications. It also states requirements for quality
management, using the concept of Factory Production Control, encompassing:
organizational requirements, supply and handling of plasterboard waste for recycling,
processing, product verification, handling, storage and dispatch (see recycling
processes in Annex 1).

The GtoG project focuses on closed loop recycling. The current recycling practices
show that the path towards closed loop recycling needs to be strengthen, this based
on the results of the questionnaire for recyclers (2.1.3.4) and manufacturers (see
2.2.3).

ISO 14021 distinguishes between:

1 Pre-consumer material: Material diverted from the waste stream during a
manufacturing process.
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1 Post-consumer material: Material generated by households or by
commercial, industrial and institutional facilities in their role as end-users of
the product, which can no longer be used for its intended purpose. This
includes returns of material from the distribution chain.

For Plasterboard Gypsum waste, we have:
1 Production waste derived recycled gypsum

Recycled gypsum derived from plasterboard waste arising from the
plasterboard manufacturing process. An example would be out-of-
specification boards.

9 Post-consumer recycled gypsum

Recycled gypsum derived from plasterboard waste arising from the
installation or removal of plasterboard in its product application. Examples
include damaged boards and off cuts from its installation in construction
projects, and stripped-out plasterboard in demolition projects

The GtoG project covers both recycled gypsum for the reincorporation into the
manufacturing process in the pilot project, i.e.:

9 Production waste
9 Construction waste
i Demolition waste

In addition to the demolition waste received from the demolisher pilot project site, the

recyclers already operating in the plants of the project industrial partners will provide
construction and demolition waste from other
aim of obtaining 30% reincorporation of the recycled gypsum into the
manufacturing process.

The percentage of recycled gypsum reincorporated becomes a recycled content
according to | SO 14021 as fAthe proportion, by
orpackagi ngo.

Currently the industrial partners involved in the project have the following profiles in
terms of reincorporation of the recycled gypsum into the manufacturing process:

I Saint-Gobain Gyproc Belgium has contracted NWGR for processing
production, construction and demolition recyclable plasterboard waste. Saint
Gobain Gyproc Belgium is reincorporating those wastes in the manufacturing
process.

The amount processed is currently around:
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o 1,500 tonnes/month for construction and demolition waste,

o 2,500 tonnes/month production waste from the gypsum
producers in Belgium and the Netherlands

Reincorporation into the manufacturing process:

o Around 10% of recycled gypsum is reincorporated in the total
amount of plasterboard production.

Placoplatre recycles recyclable construction and demolition plasterboard
waste and contracted NWGR for the processing of recyclable plasterboard
waste.

The amount processed is:
0 2.650 tonnes /month covering production and demolition waste
o 1.200 tonnes /month for construction waste ( construction sites)

0 The reincorporation into the manufacturing process is around 15% in
the total amount of plasterboard production.

Siniat France recycles production waste and from 2011 they also receive
construction and demolition waste in the plant in Auneuil, in the north of
Paris, being currently the recycling capacity around 12%.

As an average, production waste amount up to 5% per board weight. Current
recycled content in plasterboards varies between 10 to 15%.

Siniat UK recycles production, construction and demolition waste and
contracted NWGR. Siniat UK processes directly the production waste.

The amount for construction and demolition waste is: 3,000 tonnes/month.
The reincorporation into the manufacturing process is around 15% in the total
amount of plasterboard production.

Knauf GipskKG recycles production waste. As an average, production waste
amount up to 5% per board weight.

The situation of those 5 plants is different and reflects the situation of the
plasterboard industry in Europe. We see that improvement is necessary. The GtoG
project will serve to boost the plasterboard plants to choose the closed loop recycling
route whenever possible.

In the pilot trials, technical and economic challenges for reincorporation into the
manufacturing process will be analysed (see 2.2.).
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1.2. GYPRUM PRODUCTS AND SOLUTIONS

SUMMARY

The modern use of Gypsum as a building material was discovered in 1888 when
the American Augustine Sackett invented a machine for producing plasterboards
(also known as wallboards and dry-walls) composed of several layers of paper with
Gypsum in-between.

In Europe, the first plasterboard plant was built in Liverpool in 1917 and the second
one in London in 1926. In continental Europe, the first factory was completed in
Riga in 1938.

Gypsum provides a uniquely positive answer to complex environmental equations
of this century; be it in relation to the sourcing of raw materials, to the use of
gypsum products in buildings and to their recycling at the end of their useful life.
Gypsum further provides safe, low cost, comfortable and convenient solutions to
the built environment.

Gypsum is a healthy resource:
T Gypsum is a sustainable material,
1 Gypsum cannot burn;
T Gypsum does not contain any hazardous substances and is thus non-toxic;
1 Gypsum is eternally recyclable.

Gypsum based products and solutions have numerous outstanding and unique
qualities in construction:

1 Gypsum is fire protective;

1 Gypsum acts as a thermal insulator when combined with insulation
materials;

T Gypsum regulates sound;
I Gypsum is impact resistant.
Thus Gypsum is multifaceted, multipurpose, supple and aesthetic.

A richness of forms can be created in plasterboard or stucco. For architects,
building with gypsum products allows them to unleash their creativity thus allowing
them to answer, even more dramatically, to the demands of their customer while
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remaining within an affordable budget. In short, gypsum allows the creation of
stunning interiors in any and all styles, from the Classical to the Modern.

1.2.1. Properties of gypsum products

Gypsum is non-combusti ble and able to delay a fire6ée
through acting as a fire barrier. It acts as a sound regulator by providing a physical

barrier to sound and as a thermal insulator for the inside of buildings when combined

with insulating materials, thanks to its low thermal conductivity. It is also an impact

resistant thanks to its high degree of hardness equivalent to a denser masonry

construction.

1.2.2. Applications®

Gypsum is used mainly in the manufacture of non-load-bearing building elements for
setting the ceiling on and dividing the interior space.

The Gypsum Industry is therefore principally driven by the construction activity and
the demand for new and refurbished housing.

Gypsum based applications range from complex high-tech systems to easy to install
products:

9 Plasterboard / drywall: used for partitions and the lining of walls, ceilings,
roofs and floors. The properties of plasterboard can be modified to meet
specific requirements, such as fire resistance, humidity resistance, shock
resistance, etc.®

Ot her generic terms used for plasterboard
Adrywall 6 and fAwall board. 0o Plasterboard i s
product, requiring the highest level of processing and fabrication. Drywall also

differs from other gypsum products in that industry output and demand are

usually measured in terms of surface rather than weight.’

®Living with Gypsum-2008 and Biointelligence-service contact on management of construction and
demolition waste- SR1- final repot task 2-February 2011 page 98-111.

®*EUROPEAN COMMISSION (DG ENV), 2011.Service contract on management of construction and
demolition waste - SR1.Final Report Task 2.

"PwC- plaster and plasterboard industry-Qualitative assessment of the risk of carbon leakage-page 18-
2012.
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Figure 1-6. Plasterboard / drywall.

Gypsum plasterboards are factory-made building boards mainly consisting of
gypsum whose surfaces and longitudinal edges are paper-covered and
profiled to suit the application. The paper-covered gypsum core can be
produced with different porosities and contain additives to achieve certain
qualities. Essential board properties result from the composite effect of plaster
core and paper encasement with the paper serving as reinforcement of the
zone subject to tensile forces and provides in combination with the plaster
core the necessary strength and flexural strength.®

91 Decorative Plaster: Plaster powder, mixed with water, manually or through
the use of silo-supplied spray systems, are used to create an effective and
aesthetically-pleasing lining for brick and block walls, and for ceilings.

Gypsumds adaptabil ity tommouldipgpdnd shaping.on | end
Since time immemorial, gypsum has been used by skilled craftsmen to create
decorative plaster mouldings.

9 Building plaster: this term is used to refer to the entire range of dried powders
obtained from calcining of gypsum material. Those products can be mixed
with water and dried off to form any hardened plaster product (cf.
plasterboard, drywall and plaster products for construction purposes).
Building plaster properties depend on the quality of raw material and on the
calcining process, leading to different proportions of hemihydrate and
anhydrite.’

Gypsum plaster is used for walls and ceilings.

8BV Gips-GipsDatenbuch 2013.

*PWC-PLASTER AND PLASTERBOARD INDUSTRY, 2012.Qualitative assessment of the risk of carbon
leakage.
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Figure 1-7. Building plaster.10

1 Gypsum blocks: gypsum blocks are used for partitions and gypsum tiles for
ceilings.

Figure 1-8. Gypsum wall block.™

1 Gypsum-based self-levelling screeds: anhydrite or Alpha-Hemihydrates are
used in the production of self-levelling floor screeds.

P

-
’ -
W
| - g |

Figure 1-9. Anhydrite floor.™

YPROF. DR.-ING. HABIL. ANETTE MULLER, 2010. Gypsum in C&D aggregates 1 Origin, Effects,
[Separation] and Utilization, Bauhaus-Universitat Weimar.
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1 Gypsum Fibreboards: gypsum fibreboard is a reinforced material consisting of
gypsum and cellulose fibres.

These two raw materials are mixed and after the addition of water - no other
binding agents - they are pressed under high pressure to form panel sheets.
Subsequent to drying, the panels are impregnated with a hydrophobic agent
and cut into the desired sizes. Gypsum fibre boards can be used in all areas
of dry wall and timber construction - with the exception of exterior applications
- as panelling and lining in walls, ceilings, vaulted ceilings, floors.

Standard gypsum fibreboard offers good performance when it comes to
shock resistance, sound insulation and humidity resistance.

Numer ous products cover the usero6s necessitie
plaster and plasterboard products are largely used in most of the European

countries: those with the strongest plasterboard use (linked to drywall constructions)

are usually the lowest plaster products consumers (mainly used in traditional

masonry construction).

Traditional
masonry
construction

I

Industrialised
construction

Figure 1-10. Use of plasterboard varies with the construction systems used in each country.
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1.3. RECYCLING GYPSUM PRODUCTS: TOWARDS GREEN BUILDINGS

SUMMARY

ACl obedpo recycling is possible for
eternally recyclable. Gypsum cans always being re-used because the chemical
composition of the raw material in plasterboards always remains the same.

The plasterboard usage varies significantly among the different EU countries, for
example in Poland its use is very low and thus also its recycling. A modelling of the
average supposed plasterboard consumption per capita between 2000 and 2005
in 29 countries is shown within this section, as well as an update table following
this model, for the 8 selected countries, using the published Eurostat statics for
gypsum based waste.

The European Gypsum Industry has started to recycle demolition waste in
Scandinavia, the UK, Belgium, France and the Netherlands.

The term recycling describes a process in which raw materials achieve an endless
useful life.

Gypsum products can indeed be counted amongst the very few construction
materialswhereicl obedp 0 r eicppssiblg, iregvhere the waste is used to
make the same product again. Gypsum in plasterboards and blocks is 100%
eternally recyclable because the chemical composition of the raw material always
remains the same.

The closed loop material system implies:
9 Cradle-to-Cradle (C2C) approach
1 Design for deconstruction
9 Products disassembled into their constituent materials
9 Materials must have value, be reusable and recyclable

9 Extraction, production, and use of materials should be harmless throughout the
entire process

The application of plasterboard splits into the three traditional sectors is
approximately distributed as follows:
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40% m House building

m Commercial industrial

Repair, mantenance, improvement

Figure 1-11. Use of plasterboard distribution. Source: Eurogypsum.

The demolition gypsum waste market is complex and no reliable statistics exist
despite the efforts conducted to improve on current data. Furthermore, plasterboard
usage only gained widespread acceptance, at least in Continental Europe, in the
1970s-1980s. Even now in Eastern and Southern Europe traditional construction
systems of partitioning and interior finishing still prevail. This means that many
buildings over 40 years old contain little or no plasterboard. Gypsum demolition
waste is yet a Research and Development (R&D) field.

In 2011, it was estimated a generation of 5 million tonnes of plasterboard waste in
EU construction sites.™

The proportion varies significantly among the EU countries, i.e. in Poland; the
plasterboard usage is very low and thus its waste amount.

The environmental preference goes to reducing waste at source, i.e. at the design
stage. But as some waste will inevitably be generated, due to different construction
elements, construction sites need to establish the discipline of segregation.

The European Gypsum Industry is taking measures to reduce, re-use and recycle
gypsum waste.

One of such measures is the availability of cut-to-length plasterboard, delivered in
the exact quantities required on building sites. This helps to minimize the amount of
off-cuts. Supplying plasters and screeds throughout on-site silo systems has also
helped to reduce wastage. The unused amounts can either be used on another
construction site, or returned to the producer. Silo systems have the added
advantage of avoiding packaging waste such as paper sacks.

The national Gypsum Industry associations also provide advice on how to reduce
wastage from inappropriate storage, delivery, handling and installing of gypsum

"FROST & SULLIVAN, 2011.Strategic Analysis of the European Recycled Materials and Chemicals
Market in Construction Industry.M579-39.
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products. In addition, effective calculation tools are offered by the gypsum product
producers as an effective means for planning constructions.

The demolition and the recycling industry have the expertise, independently or in
collaboration with plasterboard manufacturers, to provide an appropriate service to
the construction industry for the necessary collection, logistics system and waste
processing.

Thanks to this project, greater focus on recycling will encourage further development
and opportunity within the business sector. The Gypsum Industry is currently
providing routes, for segregated and clean plasterboard waste, to be delivered to
reprocessing stations.

The goal is placed on turning recycled gypsum into a business opportunity, although
still much need to be done to reach an economic maturity at least in the field of
demolition gypsum waste.

Today, buildings reaching the end of their life are still predominantly constructed with
brick and plaster walls (not plasterboard), however this situation is rapidly changing.
The use of plasterboard started in the 1960s and 1970s and such buildings are also
reaching their end of life today.

Few studies have considered gypsum waste. In North America plasterboard wastes
represent up to 15% of construction and demolition waste, again in a mature
market. > Western Europe is a consolidating market, and Eastern Europe is a
developing market and as such only the amount of gypsum waste has been
estimated at approximately 3 million tonnes landfilled annually.

However, Construction & Demolition (C&D) waste is not a European market at all.
Presenting a strong regional orientation that makes it difficult to obtain solid statistics
to predict a forecast of developments of C&D waste in Europe and moreover so for
gypsum waste.

There is very limited data available on plasterboard waste generation beyond
anecdotal evidence and ad hoc projects. Figures from different sectors of the
industry are being quoted with little evidence base, even the above-mentioned.
However, based on assumptions of the square meter used per capita in the Member
States, table 1-1 shows a modellisation for the year range 2000-2005, developed by
NWGR, on plasterboard waste generation by countries.

Moreover, under the GtoG project, and using the Eurostat statistics on the production
of manufactured goods in 2012, a new estimation has been calculated and it is
presented in table 1-3.

2 ENVIRONMENTAL CANADA'S ENVIRONMENTAL CHOICE PROGRAM, Certification Criteria
Document for gypsum wallboard.Available: http://www.ecologo.org/common/assets/criterias/CCD-020.pdf
[06/02, 2013].
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i New
Country Population Cg?sstiggggpdof Con;?rtil)tion Con;rl?rtnaétion Con\;truction PB from C&D Total
(x10%) (m? per capita) (m? (tonnes) (tor?:etg (tonnes) (tonnes)
Figure range between year 2000 and year 2005
10% of total 50% of New
consumption construction waste

Belgium 10,445 2.7 28,201,500 239,713 23,971 11,986 35,957
Denmark 5,411 3.6 19,479,600 165,577 16,558 8,279 24,836
Germany 82,500 2.3 189,750,000 1,612,875 161,288 80,644 241,931
Greece 11,075 1.1 12,182,500 103,551 10,355 5,178 15,533
Spain 43,038 2 86,076,000 731,646 73,165 36,582 109,747
France 60,561 4.7 284,636,700 2,419,412 241,941 120,971 362,912
Ireland 4,109 4.6 18,901,400 160,662 16,066 8,033 24,099
Italy 58,462 1.1 64,308,200 546,620 54,662 27,331 81,993
Luxembourg 455 2.5 1,137,500 9,669 967 483 1,450
Netherlands 16,305 2.2 35,871,000 304,904 30,490 15,245 45,736
Austria 8,206 3.3 27,079,800 230,178 23,018 11,509 34,527
Finland 5,236 4.8 25,132,800 213,629 21,363 10,681 32,044
Sweden 9,011 3.9 35,142,900 298,715 29,871 14,936 44,807
United Kingdom 60,034 4.6 276,156,400 2,347,329 234,733 117,366 352,099
Portugal 10,529 2 21,058,000 178,993 17,899 8,950 26,849
Norway 4,606 3.7 17,042,200 144,859 14,486 7,243 21,729
Switzerland 7,415 14 10,381,000 88,239 8,824 4,412 13,236
Poland 38,173 1.9 72,528,700 616,494 61,649 30,825 92,474
Totals: 435,571 1,225,066,200 10,413,063 1,041,306 520,653 1,561,959

Table 1-1. The figures shown come from a modellisation of New West Gypsum Recycling on the basis of population and average estimated plasterboard consumption per
capita, per country. The figures are based on the bidefense of SG when the latter wished to buy BPB.
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SOLD VOLUME OF GYPSUM BASED PRODUCTS (m2)

Countryl/year 2000 2005 2011 2012
Belgium Confidential | Confidential | Confidential | Confidential
Germany* 263,540,580 | Confidential | 276,331,584 | 264,956,532
Greece Confidential Confidential Confidential Confidential
Spain 110,420,000 | 149,558,000 | 118,289,000 | 100,504,000
France* Confidential Confidential 172,536,028 | 292,711,321
The Confidential Confidential 47,831,000 Confidential
Netherlands ' '

Poland** Confidential | 115,649,000 | 112,136,000 | 105,272,000
The UK* 247,982,990 | 310,545,659 | 226,617,770 | 221,100,410

The Prodcom database establishes different NACE codes:
1 Data until 2007 is collected under the revision 1.1, specifying 26621050 and 26621090 as the
codes for gypsum plasterboards, blocks and tiles used for partitions and lining of walls,
ceilings, roofs and floors.

1 After 2008, revision 2 renamed these products, using the NACE code 23621050 and
23621090 to refer to these materials.

1 For the case of these elements, only the codifying number has changed whilst the description
remains the same: boards, sheets, panels, tiles and similar articles of plaster or of
compositions based on plaster, faced / not faced or reinforced with paper or paperboard.

* Code 23621090 confidential in Prodcom database
** Code 23621050 confidential in Prodcom database

Table 1-2. Sold volume of plasterboard, blocks and tile products (hereinafter: gypsum based products)
according to the published statistics by Eurostat.

Figure 1-12 shows the estimated evolution from 2005 to 2012 of the sold volume of
gypsum based products in countries with available data.
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Figure 1-12. Evolution of the sold volume of gypsum based products in the 6 countries with available

data from Eurostat.

Spain and the UK sold volume have decreased in the last 7 years. For the
case of the UK this recession is remarkable.

Germany and Poland keep the 2005 levels of volume sold.

France and the Netherlands seem to have experienced a slightly growth
during the last years.

Belgium and Greece have no available data about sold volume of gypsum
based products.

Spain and the UK are the only countries publishing information in a yearly
basis. The rest of the countries present confidential or no information in any
of the years studied.

Germany, France, Poland and the UK sold volume data can be slightly higher
than the figures presented, as one of the two NACE codes is considered
confidential information.

Taking into account the data for the year 2012 as well as the population of each
country and considering the same assumptions than those considered by NWGR in
its study, table 1-3 has been developed.
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ESTIMATION OF TOTAL PLASTERBOARD WASTE GENERATED IN 2012 (IN TONNES)

NI . Demolition and e F
B construction : Estimation of
Estimated Estimated : waste renovation the
Sold volume of X X consumption waste (tonnes)
. consumption of | consumption of (tonnes) plasterboard
Country gypsum based Population . . of
2 plasterboard plasterboard . waste
products (m?) 2 g 2 plasterboard 50% of
(m*® per capita) (m*%) 10% of total 0 O new generated
(tonnes) o Of tota tructi
consumption construction (tonnes)
waste
Belgium Confidential 11,094,850 2.54 28,201,500 239,727 23,973 11,986 35,959
Germany 264,956,532 81,843,743 2.33 190,769,490 1,621,638 162,164 81,082 243,246
Greece Confidential 11,290,067 1.08 12,182,500 103,557 10,356 5,178 15,534
Spain 100,504,000 46,196,276 1.44 66,551,649 565,723 56,572 28,286 84,858
France 292,711,321 63,409,191 4.49 284,636,700 2,419,557 241,956 120,978 362,934
The Netherlands Confidential 16,730,348 2.14 35,871,000 304,922 30,492 15,246 45,738
Poland 105,272,000 38,538,447 1.71 66,020,816 561,211 56,121 28,061 84,182
The UK 221,100,410 63,256,141 3.46 218,639,790 1,858,550 185,855 92,927 278,782
TOTAL 984,544,263 - - 902,873,444 7,674,885 767,488 383,744 1,151,233
* estimation based on the comparison between the plasterboard consumption estimated for the period 2000-2 005 i n t he NWGR6s model and

based products collected from the Eurostat database for the same period.

Table 1-3. Estimation of the total gypsum based waste generated in the target countries of the GtoG project for the year 2012.
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Conclusions:

1 France and the UK show the higher rates of plasterboard consumption per
capita.

I Greece, Spain and Poland present the lower rates of plasterboard
consumption per capita.

I For estimating the consumption of plasterboard in tonnes, it has been
considered that 1 tonne of plasterboard is equivalent to 117.65 m?.

This equivalence has to be checked under Actions B1 and C1 of the GtoG
project.

42



DA.1: Inventory of current practices

1.4. MARKET CHARACTERISTICS OF THE GYPSUM INDUSTRY

SUMMARY

Pl asterboard indust r y ddwiththeacbnsttuctionsarkki. A
high percentage of their costs are given by the price of energy and raw materials
used.

Being a capital intensive industry, plasterboard production requires economic
equilibrium in the long-run. Profitability analysis stresses that investment capacities
have been reduced by the construction crisis.

In this section market shares, the current construction market crisis, the current
profit margins, key figures, industry fixed costs and competition with other
construction products are analyzed.

The plaster and plasterboard sector is a fixed cost, highly capitalistic industry,
sensitive to input prices and to capacity utilization rates.

Market prices are not driven by any differentiation in the products. Plaster is a very
ancient and standard product. Plasterboard, which appeared in Europe only after the
Second World War, has to meet very specific norms that standardise the products™.

Plaster and plasterboard are both commodities produced using standard
technologies across the industry.

- Players compete in capacities under a Cournot oligopoly model*, which
results in a concentrated and integrated market structure. The three main
worldwide players -Siniat International, Saint-Gobain Gypsum and Knauf-
account for 85% of the European market.

- The second implication of competition by capacities is that market prices are
driven by the utilization rates of the plants: if demand falls significantly the
operators are decreasing their prices to recover their fixed costs.

Bpwe- plaster and plasterboard industry-Qualitative assessment of the risk of carbon leakage-page 18-

2012.

“Cournot competition is an economic model used in literature to describe the situation in which firms

independently establish the quantity to produce by taking as given the quantity of their rivals.

As mentioned in the OECD Glossary of Statistical terms1 , the fCournot model of oligopoly assumes that
rival firms produce a homogeneous product, and each attempts to maximize profits by choosing how much
to produceo . P W C-complesmantary information to the commission 26 July 2012.
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- The plaster and plasterboard industry is very sensitive to energy and raw
material price fluctuations that represent a large part of their total costs
(~48%).

Nonetheless, historically, the operators could not pass through all their cost
increase. From 2005 to 2010, natural gas and electricity prices increased by
respectively 5.4% and 6.6% per year and plaster and plasterboard prices by
only 1.2% and 0.2% per year.

1.4.1. Market shares

Market shares plaster and plasterboard development can vary significantly from one
country to another:

- The plaster and plasterboard industry is characterized by high transport
costs; therefore competition and price behaviour are inherently local,
depending on the density of the park of production.

- The construction market is also marked with local specificities that translate
into product preferences and construction market maturity. Then the
production park of substitutes varies locally and impacts the market prices.
The highest penetration rate of plasterboard in the EU is 43% in the UK.

1.4.2. The current construction market crisis

The pl aster and pl asterboard i ndustryos heal
construction market, with new build construction on the one hand and refurbishment
on the other hand.

The plaster and plasterboard industry started to be shocked by the crisis in 2008.
The current crisis is still lasting: house starts current figures represent less than 2/3
of the 2007 level. The refurbishment market had been less impacted at the beginning
of the crisis, but has slowed down similarly. Construction output in 2013 is not
expected to be higher than the 2009 level and -13% lower than the 2007 level. The
long-lasting characteristics of the current crisis do not fit with the cyclical rhythm of
the industry.

As internal European demand is still very low, prices have been significantly reduced.
The construction market no longer follows GDP growth: the recovery of the industry
is expected to be slow, and prices will not rise over the period 2013-2014.

penetration rate is a measure of the extent of a product's sales volume relative to the total sales volume
of all competing products, expressed as a percentage. Formula: Sales volume of a product x 100 + Total
sales volume of all competing products. http://www.businessdictionary.com/
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1.4.3. The current profit margins

Assessing the profitability of the plaster and plasterboard industry requires a
medium-long term view and requires anchoring the analysis in the global
construction market being a capital intensive industry, plaster and plasterboard
production requires economic equilibrium in the long-run. The demand for plaster
and plasterboard follows the construction market trends and currently is far from the
peak of the cycle: capacity utilization fell since 2007 and is currently running below
the minimum long term break even rate.

Profitability analysis stresses that investment capacities have been reduced by the
Construction crisis.

Margins dropped drastically: the decrease captured by Eurostat in 2008 accelerated.

In particular, the global capacity to create value, i.e. to foster long term investments
has been destroyed since 2009: no rational operator would further invest in the
European park of production except for maintenance.

Since 2008, the new built residential market is stagnating and the demand for
plasterboard fell by 3% a year, with low growth perspective for the construction
market.

1.4.4. Key figures
Production Park: around 160 installations throughout Europe.

Turnover: I n 2011 turnover (mining activiti
according to Prodcom.® See figure 1-13.

Geography: Top three producers are Germany (~21% of the European market),
France (~18%) and the UK (18%). 80% of the European market is concentrated in
the five largest countries (including Spain and Italy).

Products: Building plaster represents ~35% of total sales, plasterboard ~65% in
Europe. The share of plasterboard is increasing regularly in Europe. As an
illustration, the share of plasterboard is 90% in North America. Plaster use is
decreasing with the adoption of modern building systems within the building sector.

I EUROPEAN COMMISSION - EUROSTAT, Prodcom - Statistics by Product.Available:
http://epp.eurostat.ec.europa.eu/portal/page/portal/prodcom/introduction [06/02, 2013].
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