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ANNEX 1 TO SERVICE CONTRACT - STUDY BRIEF - PROGRAMME OF WORK

The following is the text of the Study Brief (Technical Annex) from the original Call for Tenders.

The text has been re-formatted, but not changed in any other way, from the original version.

* * * * * * *

1. Objectives of the study:

The study which is to cover the fifteen Member States of the European Union aims at:

a) identifying the origin and destination of construction and demolition waste;

b) identifying the quantities of hazardous waste and other waste parts for which a separate
collection would be appropriate;

c) identifying methods and ways which are used within Member States to promote
reutilisation/recovery of construction and demolition waste, (in particular within those local
authorities, regions or Member States which have already addressed this issue);

d) examine the economic implications if construction and demolition waste is sorted in order to
separate hazardous and other materials;

e) examine possibilities and practical measures used to prevent construction and demolition
waste going to landfills;

in the context of the European Community Environmental Policy and the Community Strategy for
Waste Management.

2. Contractor’s tasks:

In the context of 1a), the contractor shall make an inventory of construction and demolition waste,
which originates in Member States, bearing in mind that these are not yet a commonly agreed
terminology.
He shall in particular identify the overall quantity of this waste type and the quantities and
percentages of such wastes, being landfilled, being reused or otherwise recovered.

In the context of 1b), the contractor shall assemble information on hazardous parts of construction
and demolition waste, as well as other parts for which separate collection seems appropriate, taking
into consideration economic implications and possibilities to better use dispose of the remaining parts
of construction and demolition waste.

In the context of 1c), the contractor shall describe methods which are used within Member States in
order to promote the reutilisation and or the recovery of construction and demolition waste. Examples
of practical experience in Member States are to be added. The economic implications of these
methods shall be considered.

In the context of 1d) the contractor shall examine the economic implications of separate collection of
hazardous and other parts (for instance plastic) of construction and demolition waste.

In the context of 1e), the contractor shall list examples of other means to prevent construction and
demolition waste from going to landfills and examine their economic implications.
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3. Schedule of work

The study must be completed within twelve months from the date of signature of the contract.

An outline of the work shall be submitted within three weeks of the date of signature of the contract.

An interim report shall be submitted not later than six months from the date of signature of the
contract.

A draft final report shall be submitted not later than eleven months from the date of signature of the
contract.

A final report shall be submitted not later than fifteen months from the date of the contract.
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Annex 2

Background to the Study

Full text of Chapter 1 from the C&DW Priority Waste Streams Project Report (1995)
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BACKGROUND TO THE STUDY

The following is the text of Chapter 1 from Part 1 (Information Document) of the Final Report of the
Project Group to the European Commission on the C&DW project which was completed in October
1995 within the framework of the Priority Waste Streams Programme (PWSP).

The text has been re-formatted, but not changed in any other way, from the original version.

Section 1.1 describes the full PWSP report, and therefore refers to further text which is not available
here. Information on how to obtain a copy of the full report can be found in Annex 10 (see Ref 1.1).

* * * * * * *

1. CHAPTER 1 - INTRODUCTION AND BACKGROUND

1.1 Introduction

This document is one of three documents representing the output from the Priority Waste Stream
Programme - Construction and Demolition Waste.

Chapter 1 introduces the Construction and Demolition Waste project and sets out the background to
it.

Chapter 2 describes the European and international regulatory framework for Construction and
Demolition Waste management.

Chapter 3 describes the characteristics of Construction and Demolition Waste.

Chapter 4 sets out the estimates for Construction and Demolition waste arisings in the European
Union.

Chapter 5 summarises the treatment, recovery and recycling practices adopted in the European
Union.

Further details on the composition of the Project Group, the definitions adopted in the development of
the strategy for the management of Construction and Demolition Wastes, and more detailed
information on legislation and arisings in the Member States is given in the Appendices.

More detail on particular components of the Construction and Demolition Waste stream, and on the
published data available is also given in the Appendices.

1.2 The legal backgr ound to the priority waste st reams programme

The promotion of sustainable growth respecting the Environment is one of the primary objectives of
the Treaty on European Union.

Article 130r(2) of the Treaty lays down that action by the Community relating to the Environment shall
be based on the precautionary principle, and on the principles of preventive action, rectification of
environment damage at source, and that the polluter should pay.

Accordingly, the European Community must first address itself to preventing waste before considering
its recovery, recycling and how it is to be ultimately disposed of. In any event, the basic principle of
action by the Community must be to avoid waste and reduce its harmfulness.

Furthermore, Article 130r(2) lays down that environmental protection requirements (and hence waste
management) must be integrated into the definition and implementation of other Community policies.

The Fifth Action Programme on the Environment (Towards Sustainability) reflects the objectives and
principles of sustainable development, preventative and precautionary action and shared
responsibility.
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In its resolution of 1st February 1993 approving the Fifth Action Programme, the Council advocated,
particularly in relation to waste management, the elaboration of the concept of life-cycle management
of products and processes in the most cost effective way

It also endorsed a strengthening of dialogue with the main actors in the sectors identified in the
programme, and re-affirmed the importance of ensuring that environmental concerns are taken into
account in the development and implementation of all Community policies.

As regards industry, the programme's approach reflects the growing realisation in industry and in the
business world that, not only is industry a significant part of the environmental problem, but it must
also be part of the solution.

The Community action will avoid distortions in conditions of competition and preserve the integrity of
the internal market.

The Council Resolution of 7th May 1990 on Waste Policy considers that it is desirable, from the point
of view of prevention, recycling and re-use, as well as final disposal, to establish action programmes
for particular types of waste and therefore invites the Commission to establish proposals for action at
Community level.

As a result, the Commission has initiated the Priority Waste Streams Programme within whose
framework specific projects started from early 1991.

References:
Council Resolution of 7th May 1990 on WASTE POLICY (O.J. C 122/2, 18.05.1990)
Treaty on EUROPEAN UNION (O.J. C 224/1, 31.08.1992)
Fifth Action Programme on the ENVIRONMENT - Towards Sustainability
(O.J. C 138/1, 17.05.1993)

1.3 The selection of construction and demolition waste as a priority waste

Council Directive 75/442/EEC on waste, as amended by Council Directive 91/156/EEC, sets out the
following objectives for waste management which Member States should adopt:
- Increased prevention and reduction of waste through the development of clean technologies

as well as of products that can be re-used or recycled;
- Recycling and recovery of waste as secondary raw material;
- Recovery and disposal of waste without endangering human health or the environment;
- Drawing up of waste management plans by competent authorities;
- Aim at self-sufficiency in waste disposal by the Member States;
- Establishment of an integrated and adequate network of disposal installations, taking into

account the best available technology and enabling the Community as a whole to become
self-sufficient;

- Use of waste as a source of energy.

In the context of this waste management policy, and in order to accelerate the achievement of these
objectives in the Member States and in the Community as a whole, Directorate-General XI of the
Commission, Environment, Nuclear Safety and Civil Protection, has initiated an action programme for
specific waste types.

In order to identify those wastes considered to be a priority, questionnaires were sent by the
Commission to all Member States. On the basis of the responses to this questionnaire the following
Priority Waste Stream projects were initiated:
- Used Tyres;
- End-of-Life Vehicles;
- Chlorinated Solvents;
- Healthcare Waste;
- Construction and Demolition Waste; and,
- Waste from Electrical and Electronic Equipment.

1.4 The approach chosen by the European Commission to develop a strategy
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The Priority Waste Streams Programme represents a new approach to the development of
Community policy. This new approach is based on the involvement of representatives of all 'actors' in
a waste stream in the development of the strategy for its future management.

In the case of the Construction and Demolition Waste Project, this involvement was achieved through
the Construction and Demolition Project Group. This Group, set up in 1992, comprised some 80
members invited to participate by the Commission, and included representatives drawn from the
following organisations and groups:
- the building industry;
- material producers;
- wholesale and trade organisations;
- architects;
- consumers;
- recycling and recovery organisations;
- waste management organisations;
- environmental protection agencies;
- local and regional authorities;
- Member States;
- EFTA; and,
- the European Commission;

The Project Leader for this work was Germany. The Project Group was assisted in its work by
Technical Consultants appointed by DGXI.C.7 of the European Commission. The Members of the
Project Group are listed in Appendix 1.

The working method for the Project Group developed by the Commission was based on interaction
between its members with the strategy for the management of the wastes being developed through
discussion and co-operation between the representatives of the Member States, and the participating
European associations and federations.

All members of the Project Group were invited to contribute information, analyses and strategies, and
to come to agreed decisions in an interactive, iterative process of discussion.

1.5 The formulation of the Strategy

The Strategy set out in the Project Documents has been derived from the various discussions of the
Project Group, and the written representations of Project Group members.

A total of 5 formal Project Group Meetings were held between August 1992 and June 1995.
Simultaneous interpretation facilities were provided for these formal Group Meetings. These were
supplemented by a further 4 Informal Project Group Meetings where the working language was
English.

A further 7 Task Group meetings were held where specific areas of particular interest were discussed
in greater detail by small groups of Project Group members. As with the Informal Project Group
Meetings, the working language for the Task Group Meetings was English. These Groups were as
follows:
Task Group 1 - Standards and Quality;
Task Group 2 - Licensing and Permits;
Task Group 3 - Participants in the C&D waste stream;
Task Group 4 - Targets for C&D waste management.

1.6 The output from the Project Group

The final output developed from the work of the Project Group comprises 3 Project Documents.
These documents are:
- Part 1 - Information Document;
- Part 2 - Strategy Document;
- Part 3 - Recommendations of the Project Group.

This document, the Information Document:
- introduces and provides the background to the Construction and Demolition (C&D) Waste

Priority Waste Stream Project;
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- sets out the process by which the Strategy for the management of C&D wastes has been
developed;

- summarises the legislative, regulatory and management systems presently in place in the
European Union and the Member States; and,

- summarises the existing data on C&D waste arisings and their treatment.

The Strategy Document:
- sets out the definitions adopted by the Project Group;
- sets out the discussions and summarise the findings of the Project Group;
- identifies the actions required to improve C&D waste management;
- identifies the key issues and the roles of the participants in C&D waste management; and,
- proposes a strategy to achieve improvements in C&D waste management.

The Recommendations Document has been derived from, and follows on from, the Information and
Strategy Documents, and presents a concise and detailed summary of the specific recommendations
made by the Project Group.
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Annex 3

The European Construction Industry, 1991-98

Based on information abstracted from Report Nr.41 from the

European Construction Industry Federation (FIEC)
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THE EUROPEAN CONSTRUCTION INDUSTRY, 1991-98

Although not identified in our proposal as a topic on which information would be assembled, we have
collected some useful data on the European construction and primary aggregates industries. These
are the sectors which generate C&DW and against which C&DW-derived aggregates have to
compete, respectively.

The construction industry data include comparisons of financial turnover and employment by Member
State, which helps to throw light on the probable scale and geographical distribution of the C&DW
sector. Whilst we do not wish to suggest that C&DW generation is directly proportionate to either the
turnover of or the employment in the construction sector, it is nevertheless highly probable that there
is a general relationship between these indices.

Our source is a statistical report dated December 1997 from the European Construction Industry
Federation (FIEC). This provides the best available overview of the size and distribution of the
European construction industry, and was used by the European Commission in its paper entitled ‘The
Competitiveness of the Construction Industry’. It is updated and published twice a year by FIEC. The
December 1997 report values the total European construction market (civil construction and building
construction) at 754 billion ECU and total employment at around 10 million. The table below shows
how these figures were broken down, with the countries arranged in declining order of C&DW
arisings. The numbers in brackets in the ‘% share’ columns show the actual order for the measure
concerned.

Figure A3.1: Turnover and Employment in the EU Construction Industry
% share of EU-15 by turnover: % share of EU-15 by employment:

(Order) Actual
%

Cumulative (Order) Actual % Cumulative

Germany (1) 37.0 37.0 (1) 24.8 24.8
United Kingdom (2) 12.5 49.5 (4) 13.7 38.5
France (3) 11.4 60.9 (3) 14.2 52.7
Italy (4) 11.4 72.3 (2) 16.0 68.7
Spain (5) 8.4 80.7 (5) 11.7 80.4
The Netherlands (6) 4.7 85.4 (6) 4.1 84.5
Belgium (8) 2.8 88.2 (10) 2.2 86.7
Austria (11) 1.3 89.5 (12) 1.3 88.0
Portugal (10) 1.8 91.3 (7) 3.4 91.4
Denmark (9) 2.2 93.5 (11) 1.7 93.1
Greece (13) 1.1 94.6 (8) 2.5 95.6
Sweden (7) 3.1 97.8 (9) 2.2 97.8
Finland (12) 1.2 99.0 (13) 1.2 99.0
Ireland (14) 1.0 99.9 (14) 0.9 99.9
Luxembourg (15) 0.1 100.0 (15) 0.1 100.0
Total 100.0 100.0 100.0 100.0
Source: FIEC, 1997
Note: The employment figures for Greece and Luxembourg are Symonds’ own estimates

Using a value-based measure to compare the different Member States gives greater emphasis than
might otherwise be the case to Member States with higher per capita incomes in general, and to the
German construction industry in particular. However, the general conclusion is clear: Germany, the
UK, France, Italy and Spain between them contribute over 80% of the European total in value terms.
This conclusion is reinforced if the measure used is employment in the construction sector
(employees plus self employed workers) instead of market value. It is probably safe to conclude that,
whatever the measure used, the same five Member States would between them account for well over
two thirds of the European construction industry.

A key point to come out of FIEC’s regular reports concerns the magnitude of the changes in the
construction sector over time. It is well known that the construction industry is much more sensitive to
changes in the strength of the economy than most other major industrial sectors, but many readers
will be surprised to see just how great the changes can be from year to year in some countries.
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Taking 1991 as the base year (i.e. 1991=100), by 1998 the turnover of the construction industry for
EU-15 had shrunk by 0.4% (to 99.6). Ignoring those Member States for which 1998 or 1997 data were
not available (namely Finland, where the drop had been very steep up to 1995, Ireland, Greece and
Luxembourg), it is clear that France, Italy and Sweden had all experienced clear falls over the 7-year
period, whereas Germany had expanded to 117.9 (largely thanks to the building boom of the early
1990s) and Portugal had reached a spectacular 142.6. By 1998 the other Member States fell into a
central band between 95 and 115. Fuller details are given in Figure A3.2, and Figure A3.3 provides
comparable data for employment changes between 1991 and 1997.

The point which should be taken from this is that, with year-on-year growth rates frequently as high as
+6.0% (or -6.0%), the volume of C&DW may vary by a similar amount from year to year. Compound
growth of 6% a year for 5 years turns 100 into 134, and after a decade it will have reached 179.

The FIEC report also provides some data on construction industry wage rates in the majority of the
Member States (namely Germany, France, Spain, the Netherlands, Sweden, Belgium, Denmark,
Portugal, Austria and Finland).
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Figure A3.2: Changes in the Construction Industry’s Turnover, 1991-1998 (1991 = 100)

Country 1991 1992 1993 1994 1995 1996 1997 1998

Germany 100.0 110.4 115.1 124.2 125.5 122.2 119.5 117.9

United Kingdom 100.0 96.1 94.3 97.4 96.5 97.7 101.4 104.4

France 100.0 97.2 92.2 90.9 89.6 86.3 85.1 -

Italy 100.0 97.6 91.5 86.1 86.6 87.5 87.9 89.7

Spain 100.0 94.0 87.0 88.0 92.5 91.8 93.2 96.0

Netherlands 100.0 99.9 97.6 99.1 100.8 102.5 107.0 109.7

Sweden 100.0 91.9 81.4 77.7 76.4 77.2 75.2 77.9

Belgium 100.0 104.6 103.4 105.5 107.3 103.0 107.2 109.0

Denmark 100.0 99.9 93.4 95.4 101.3 109.3 112.7 110.7

Portugal 100.0 102.5 109.3 110.0 116.5 121.5 136.8 142.6

Austria 100.0 104.5 103.6 107.8 104.2 102.5 100.9 101.6

Finland 100.0 82.8 68.6 65.6 69.1 - - -

Greece 100.0 88.8 84.1 80.7 - - - -

Ireland 100.0 97.7 93.0 101.5 110.3 114.9 - -

Luxembourg 100.0 - - - - - - -

EU-15 100.0 99.4 97.3 99.2 99.9 98.9 99.0 99.6
Source: FIEC
Note: The Member States are listed in declining order of their share of EU-15 construction industry turnover in 1997 (or latest available data)



Symonds Group Ltd 46967 Final Report February 1999 91

Figure A3.3: Changes in Construction Industry Employment L evels, 1991-1998 (1991 = 100)

Country 1991 1992 1993 1994 1995 1996 1997 1998

Germany 100.0 126.6 128.9 134.7 135.5 125.2 125.2 -

Italy 100.0 101.1 102.6 98.4 95.9 95.1 - -

France 100.0 96.7 91.9 89.1 89.2 86.3 83.9 -

United Kingdom 100.0 89.5 83.1 81.6 81.0 80.7 81.6 82.5

Spain 100.0 93.9 85.4 83.1 89.1 92.3 - -

Netherlands 100.0 99.7 100.2 99.2 100.7 103.2 106.0 107.5

Portugal 100.0 95.2 93.6 91.0 93.6 94.3 105.7 106.7

Greece 100.0 99.9 96.5 96.3 - - - -

Sweden 100.0 87.5 73.8 68.6 72.0 70.6 67.1 67.7

Belgium 100.0 100.9 98.4 99.1 97.1 95.3 95.7 94.0

Denmark 100.0 101.5 100.0 103.2 107.3 106.9 109.1 108.0

Austria 100.0 101.5 100.8 102.3 100.1 99.4 99.4 99.4

Finland 100.0 83.2 69.8 65.3 65.3 - - -

Ireland 100.0 94.9 103.5 99.3 104.9 110.9 119.0 123.6

Luxembourg 100.0 - - - - - - -

EU-15 100.0 101.5 98.6 97.7 98.4 96.2 - -
Source: FIEC
Note: The Member States are listed in declining order of their share of EU-15 construction industry employment in 1996 (1994 in the case of Greece)



Symonds Group Ltd 46967 Final Report February 1999 92

(This page is intentionally blank)



Symonds Group Ltd 46967 Final Report February 1999 77

Annex 4

‘Core’ C&DW Arisings Compared to

Primary Aggregate Consumption
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‘CORE’ C&DW ARISINGS COMPARED TO PRIMARY AGGREGATE CONSUMPTION

The purpose of this Annex is to set ‘core’ C&DW in each Member State into the wider context of
aggregate use. Any reader wanting to gain a deeper understanding of the primary aggregates sector
as a whole can consult Chapter 2-18 from Volume I of the Eurostat publication ‘Panorama of EU
Industry’ (see Annex 10, Ref 1.5). For the purposes of this Annex we have also drawn on Eurostat
data on trade flows for 1996.

The ‘Panorama of EU Industry’ defines construction raw materials as including:
• crushed stone, sand and gravel for construction and road aggregate;
• limestone and chalk for cement and lime;
• gypsum for plaster and cement;
• dimension stone (including marble and granite, sanstone and slate).

Trade flow statistics are broken down into various headings which include:
• 2515 - marble and alabaster;
• 2516 - cut or trimmed granite, basalt, sandstone and monumental/building stone;
• 2517 - pebbles, gravel and crushed stone for aggregate or ballast.

As the ‘Panorama of EU Industry’ chapter points out with respect to construction raw materials, the
EU is “theoretically self-sufficient for virtually all mainstream products and external trade tends to be in
material chosen on aesthetic grounds”. Imports of construction materials amount to roughly 6% of
total consumption, and exports amount to 3%. The main imports in the mid-1990s to the countries
which now comprise the EU-15 were accounted for by dimension stone from Norway, South Africa,
Brazil and India, and aggregates from Norway. Exports included substantial volumes of aggregates to
Switzerland, and dimension stone to Japan, the USA and the Middle East.

The EU aggregates industry employs some 140,000 persons (compared with 186,000 in the wooden
building components sector). In 1994 European output was half as big again as that of the USA, and
three times that of Japan. The total economic value of production in 1994 was 15.25 million ECU,
mainly split between sand and gravel (40%), limestone (30%), other stone (25%) and gypsum, slate
and silica sand (5%). Volume production data (from a different source) are given in Figure A4.1.

Figure A4.1: Primary Aggregate Production (million tonnes)
1992 1994 1996

Germany 569 644 549
UK 233 259 215
France 370 367 337
Italy 201 270 270
Spain 220 212 225
Netherlands 27 27 25
Belgium 42 52 50
Austria 84 85 84
Portugal 73 73 80
Denmark 43 42 45
Greece n/a n/a n/a
Sweden 80 83 83
Finland 68 68 64
Ireland 26 32 36
Luxembourg n/a n/a n/a
EU-13/15 2,036 2,214 2,063
Source: Quarry Products Association (UK)

Figure A4.2 takes the 1996 production data from Figure A4.1, and adds Eurostat data on trade flows
in agregates coming from other EU Member States (ie category 2517 as described above) to derive a
figure for apparent consumption of primary aggregates. Although this estimate omits imports coming
from outside the EU-15, these are likely to be relatively small. Unlike the production estimates, the
import and export flows are given to one decimal point. The final column rounds the total to the
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nearest whole number. As can be seen, the only Member States for which apparent consumption
differs by more than 2 million tonnes are the UK, the Netherlands and Belgium.

Figure A4.2: Apparent Consumption of Primary Aggregates, 1996 (m illion tonnes)
Production [A] Imports [B] Exports [C] Apparent

consumption
[A + B - C]

Germany 549 9.5 11.1 547
UK 215 0.2 7.6 208
France 337 5.4 5.3 337
Italy 270 0.0 0.6 269
Spain 225 0.0 0.2 225
Netherlands 25 15.9 2.1 39
Belgium 50 5.6 8.3 47
Austria 84 0.4 0.7 84
Portugal 80 0.1 0.0 80
Denmark 45 0.9 0.7 45
Greece n/a 0.0 0.0 n/a
Sweden 83 0.1 1.7 81
Finland 64 0.0 0.0 64
Ireland 36 0.6 0.3 36
Luxembourg n/a n/a n/a n/a
EU-13/15 2,063 39.1(1) 39.1(1) 2,063
Notes: (1) This is the actual total, not the sum of the rounded figures above.
Sources: Figure A4.1, Eurostat

Figure A4.3: ‘Core’ C&DW Arisings as a Pr oportion of App arent Consumption of Primary
Aggregates

Apparent consumption
of primary aggregates,

m tonnes [A]

Estimated ‘core’
C&DW arisings [B]

[B] as % of [A]

Germany 547 59 10.8%
UK 208 28 13.5%
France 337 24 7.1%
Italy 269 20 7.4%
Spain 225 13 5.8%
Netherlands 39 11 28.2%
Belgium 47 7 14.9%
Austria 84 5 6.0%
Portugal 80 3 3.8%
Denmark 45 3 6.7%
Greece n/a 2 n/a
Sweden 81 2 2.5%
Finland 64 1 1.6%
Ireland 36 1 2.8%
Luxembourg n/a 0 n/a
EU-13/15 2,063 178 8.6%
Sources: Figure A4.2, Annex 5

Figure A4.3 then compares the level of apparent consumption of primary aggregates from Figure
A4.2 with our estimates of ‘core’ C&DW production from Annex 5. Although no account is taken of the
use of secondary aggregates (such as steel slag, fly ash, colliery spoil etc), the final column
nevertheless provides a general indication of the potential contribution which C&DW-derived
aggregates could make to overall aggregates usage. It should also be noted that the ‘core’ C&DW
estimates refer to arisings, and not to the proportion currently recycled.
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With the exception of the Netherlands (see below), information collected from other sources tends to
confirm the general accuracy of the above. For example, the German Construction Materials
Recycling Association (Bundesverband der Deutshen Recycling-Baustoff-Industrie) estimates that 7%
of aggregates usage comes from recycled materials, and that the potential is estimated to be 10-15%
(short term-long term) according to the same organisation and the Bundesverband Naturstein-
Industrie eV respectively. Most other similar ‘check calculations’ made using independent estimates
of primary aggregates production support the general accuracy of the above estimates.

However, official statistics from the Netherlands (from Structuurschema Oppervlakte Delftstoffen, or
SOD) give a figure which is significantly higher than 27 million tonnes for all surface minerals. The
SOD total includes some minor materials (such as limestone for cement and clay for ceramics and
dyke construction) which have been eliminated from the data in the table above. It also includes a
very high number (over 40 million cubic metres) for ‘sand for raising purposes’, which was almost
certainly taken out when the EU-15 data on which Figure A4.1 is based were being assembled. SOD’s
estimates for 1990-94 include 19.4 million tonnes of concrete and masonry sand, 9.9 million tonnes of
gravel and no crushed rock. Even on this basis, the figure in the final column would be significantly
higher for the Netherlands than for any other Member State. This may go some way to explaining why
such attention has been focused on C&DW recycling in the Netherlands.

Finally, as a complement to the import and export data given in Figure A4.2, Figure A4.4 shows, in a
stylised fashion, the nine most significant intra-EU trade flows involving primary aggregates in 1996.
These nine flows, the only ones to exceed 1 million tonnes, accounted for 30.2 million tonnes out of
the total of 39.1 million tonnes, or over 75% of the total.

Figure A4.4: Major Trade Flows of Primary Aggregates, 1996 (m illion tonnes)
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Source: Eurostat

France

Flows of marble and granite involve smaller tonnages, but higher values per tonne. There were four
flows of marble greater than 25,000 tonnes in 1996, accounting between them for half of all intra-EU
trade. They were (in descending tonnage order) from Italy to Spain, Spain to Italy, Portugal to Italy
and Portugal to Spain. There were four flows of granite greater than 100,000 tonnes, accounting
between them for almost 60% of all intra-EU trade. They were (in descending tonnage order)
Germany to the Netherlands, Spain to Italy, France to Belgium and Sweden to Denmark.
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Annex 5

C&DW Arisings and their Uses and Destinations

Presented in descending order of ‘Core’ C&DW arisings

1 Germany

2 UK

3 France

4 Italy

5 Spain

6 The Netherlands

7 Belgium

8 Austria

9 Portugal

10 Denmark

11 Greece

12 Sweden

13 Finland

14 Ireland

15 Luxembourg

All of the information was collected in mid-1998.
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C&DW ARISINGS AND THEIR USES AND DESTINATIONS

Explanatory Notes

The 15 sections that follow present the data collected on C&DW arisings in each Member State.
Where such data are not available from official sources we have used expert opinion (including the
opinions of government policy makers, consultants and companies active in the C&DW industry) as a
substitute. As a last resort, we have based our estimates on per capita arisings. Clarification on the
sources used, and any additional commentary on specific numbers, can be found in the notes which
follow the tables.

In all cases 0.00 means ‘less than 0.005’, but nevertheless a measurable number (even if that number
is zero). A blank cell means that no estimate for that number is available.

We also sought information from the Member States regarding the types of sites on which the C&DW
concerned was originating. Where this information was available, it is also reported in the notes which
follow the tables.

It is clear that there are inconsistencies between the coverage of data from Member State to Member
State. The data do, however, give a broad overview of the current situation as regards the scale and
nature of C&DW arisings, and present the best available estimates for the following headings of
materials:

Classification of C&DW
Headings in the Tables Materials (and EWC Categories)
Concrete, brick, tiles etc. (inert) Concrete, bricks, tiles, ceramics and gypsum based materials

(17 01 00)
Wood Wood (17 02 01)
Glass Glass (17 02 02)
Plastic Plastic (17 02 03)
Metals Metals, including their alloys (17 04 00)
Insulation Insulation materials (17 06 00)
Mixed and other C&DW Mixed C&DW (17 07 00) and compostable/non-compostable site

wastes (20 02 01 + 20 02 02)
‘Core’ C&DW The sum of the above categories (17 01 00 + 17 02 00 + 17 04 00

+ 17 06 00 + 17 07 00 + 20 02 01 + 20 02 02)
Soil, stones etc. Soil and dredging spoil (17 05 00)
Road planings (mainly asphalt) Asphalt, tar and tarred products (17 03 00)
Total The sum of all of the above categories (17 00 00 + 20 02 01 +

20 02 02)

We have also sought to identify the end use of each type of C&DW, and in the tables we have broken
the end uses down into:
• re-use for the original intended purpose;
• recycling (irrespective of where the processing may occur, and the final value of the recycled

material, which may include landraising which would otherwise have to be done using primary
aggregates);

• incineration (with or without energy recovery); and
• landfilling (excluding landraising which forms part of a scheme’s design).

The table below sets out the abbreviations used (where applicable) in the accompanying notes to
describe sites where C&DW may be arising.
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Sources of C&DW

Site Type Clarification
Demolish and clear sites with structures to be demolished, but on which no new construction

is planned in the short term
Demolish, clear and build sites with structures to be demolished prior to the erection of new ones
Renovation sites where the interior fittings (and possibly some structural elements

as well) are to be removed and replaced
Greenfield building undeveloped sites on which new structures are to be erected
Road build sites where a new road (or similar) is to be constructed on a green field

or rubble free base
Road refurbishment sites where an existing road (or similar) is to be resurfaced or

substantially rebuilt
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1. GERMANY

Arisings and Uses/Destinations of C&DW
Arisings

(m tonnes)
Re-used

(%)
Recycled

(%)
Inciner-
ated (%)

Landfilled
(%)

Concrete, brick, tiles etc. (inert) 45.00 18 82
Wood
Glass
Plastic
Metals
Insulation
Mixed and other C&DW 14.00 14 86
‘Core’ C&DW 59.00 17 83
Soil, stones etc. 215.00
Road planings (mainly asphalt) 26.00 80 20
Total 300.00

1.1 Source of Data

The source for the levels of arisings was Kohler (1994), Recyclingpraxis Baustoffe, including new
data from the recycling industry. The estimates for recycling relate to 1996, and come from ZBV
(Zentralverband des Deutschen Baugewerbes) and VBR (Verband Deutscher Baustoff-Recycling
Unternehmen, the German Recycling Federation). The assumption that the non-recycled fraction is
landfilled is ours.

1.2 Comments

The national waste catalogue (LAGA) is still in use in Germany, and the listed waste types are not
compatible with the categories in the EWC. On 1 January 1999 the EWC system will be introduced,
and will then be used for the compilation of waste statistics. The first data collected (in 1997) on the
new basis (see below) are in the course of preparation, and are expected to be available late in 1998.

With the amendment of the Environmental Statistics Act of 21 September 1994, the compilation of
waste statistics will concentrate on collection and disposal of waste, on treatment and recycling of
selected waste types, and on arisings and disposal of hazardous waste. The statistics will be based on
returns from treatment facilities and consignment notes (for hazardous wastes), and will identify the
use to which any recycled waste is put. Data will therefore no longer be collected from waste
producers and reported by industry sector.

Data on C&DW will be compiled to provide information on the destination of these wastes (including
treatment and recycling, use in construction and recultivation activities and disposal). The sources
and intervals of data collection of C&DW will in future be as follows:

Site Type Reporting Cycle
disposal and treatment sites, including soil
treatment sites

annually

treatment/recycling sites for C&DW (mobile and
stationary crushers/sorters)

every 2 years - first data will be available in 1998,
and will refer to 1996

disposal of waste (including C&DW) in deep
and open cast mines

every 2 years - first data will be available in 1999,
and will refer to 1997

use of C&DW for public construction, including
landscaping

every 2 years - first data will be available in 1999,
and will refer to 1997

Any direct re-use of C&DW on the original site is excluded from the reporting obligation under the
Environmental Statistics Act by reference to the Waste Avoidance, Recycling and Disposal Act of 27
September 1994, where such an action is considered to fall under the heading of ‘closed-cycle
management within plants’.
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2. UNITED KINGDOM

Arisings and Uses/Destinations of C&DW
Arisings

(m tonnes)
Re-used

(%)
Recycled

(%)
Inciner-
ated (%)

Landfilled
(%)

Concrete, brick, tiles etc. (inert)
Wood
Glass
Plastic
Metals
Insulation
Mixed and other C&DW
‘Core’ C&DW 30.00 45 55
Soil, stones etc. 29.50 41 59
Road planings (mainly asphalt) 7.50 80 20
Total 67.00 18 29 53

2.1 Source of Data

The figures given above draw on various reports on C&DW management and semi-official estimates,
including published reports by Arup Economics & Planning (1991) and Howard Humphreys & Partners
(1994), and later survey work by Arup Economics & Planning. The estimates are therefore not limited
to a single year, but are broadly representative of the mid 1990s. Howard Humphreys’ 1994 estimate
of 70 million tonnes for total C&DW was generally accepted by the Department of the Environment,
Transport and the Regions (DETR) as the best available estimate at the time. The derivation of the
slightly lower figure which we have used is explained in more detail below.

2.2 Comments

The Howard Humphreys report (see above) gave estimates as follows:
• the estimated total for C&DW including soil and asphalt planings was 70 million tonnes a year;
• the re-used/recycled fraction amounted to 44 million tonnes, or 63% of the total. It included 2.8

million tonnes of concrete quality aggregates and recovered metals, with the remainder split 50/50
between land raising and landfill engineering;

• just under 20% of the landfilled fraction was reckoned to comprise concrete and bricks.

During 1997 a pilot survey of C&DW crushers in three English regions was carried out by Arup
Economics & Planning for the DETR. During 1998 an attempt was made to ‘gross up’ the resultant
data to generate a better estimate of C&DW arisings and destinations for England and Wales. The
full results of the ‘grossing up’ process have not been published, but extracts have been made
available to us by the Environment Agency.

The consultants who carried out the ‘grossing up’ process acknowledge that the multipliers that they
used were relatively crude, and that considerable uncertainties surround the final outcome. The
estimate which they considered to be best available for England and Wales was 53.2 million tonnes,
excluding road planings but including a significant proportion of soil and rock. We have added an
allowance of 12-13% (based on relative populations) to this to account for arisings in Scotland and
Northern Ireland, producing a total figure of around 59.5 million tonnes. Finally, we have added the
widely accepted figure of 7.5 million tonnes of road planings for a total of 67 million tonnes. This is 4-
5% lower than Howard Humphreys’ earlier estimate of 70 million tonnes.

The Arup pilot survey recorded clean and contaminated soil as well as ‘core’ C&DW. The balance
between soil and ‘core’ C&DW varied considerably, particularly between London and the two other
regions surveyed, and from type to type of crusher operator. We have assumed a ratio close to 50:50,
but using round numbers to avoid giving a spurious sense of accuracy to the resultant figures. This is
generally consistent with the overall figures which we would expect the Arup survey to produce for the
UK as a whole.

The ‘grossed up’ estimates for England and Wales prepared for the Environment Agency provide
overall rates which can be applied to ‘core’ C&DW and soil and stones. These are 20.5% (10.9 million
tonnes) for re-use, 22.5% (11.9 million tonnes) for recycling and 57% (30.3 million tonnes) for
landfilling. The DETR’s Mineral Planning Guidance Note 6 reports that 80% of road planings (6
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million tonnes) are recycled and 20% (1.5 million tonnes) are landfilled. When combined, these
produce an overall estimate of 18% for re-use, 29% for recycling and 53% for landfilling. However, it
must be taken into account when using these estimates that they are heavily dependent on crusher
operators’ own interpretations of the terms re-use and recycling, which may vary from region to
region, and may be different from the interpretations used by officials and by the Commission.

The figures for ‘core’ C&DW re-use and recycling and for soil and stone re-use and recycling are
calculated on the basis that the re-used material is all soil and stone, and the balance of the recycled
material is ‘core’ C&DW. This is a crude assumption, but it has the benefit of simplicity. The recycling
rate estimated for ‘core’ C&DW (45%) is lower than Howard Humphreys’ 1994 estimate of 63%.

There are many reasons why statistical reporting of C&DW is inconsistent. These include:
• the difficulty of getting information where the arisings occur, these sites being of necessity

temporary installations;
• the different ways in which C&DW which is re-used or recycled on the original site is dealt with;

and
• different approaches at off-site processing, recovery and disposal sites.

Because the C&DW recycling industry is highly competitive and rapidly changing, there is also some
resistance to devoting what are perceived as disproportionate resources to statistical reporting.
Although much processing and recycling goes on using modern and expensive equipment, and
primary aggregates producers have recently begun entering the market, the industry still suffers from
the ‘marginal’ image which it inherited from scrap merchants and demolition contractors of 20 years
ago.
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3. FRANCE

Arisings and Uses/Destinations of C&DW
Arisings

(m tonnes)
Re-used

(%)
Recycled

(%)
Inciner-
ated (%)

Landfilled
(%)

Concrete, brick, tiles etc. (inert) 15.60
Wood 1.45
Glass
Plastic
Metals 0.35
Insulation 2.56
Mixed and other C&DW 3.59
‘Core’ C&DW 23.60 15 85
Soil, stones etc.
Road planings (mainly asphalt)
Total

3.1 Source of Data

The primary source for the figures reported above is a 1998 report (‘Guide des Déchets de Chantiers
de Bâtiment’) from a study which was overseen by FNB (the ‘Fédération Nationale du Bâtiment’) and
ADEME (the ‘Agence de l’Environnement et de la Maîtrise de l’Energie’) and carried out by CEBTP
(the ‘Centre Expérimental de Recherches et d’Etudes du Bâtiment et des Travaux Publics’) and
DEMAIN (a private sector company). We have re-worked some of the data to fit our C&DW
categories better. The data were collected between 1994 and 1996, but mostly refer to arisings
between 1990 and 1992.

3.2 Comments

The ADEME report (see above) covers the building and renovation sector in great detail, but the
figures which it provides do not extend to civil engineering. Based on the findings in other Member
States, including civil engineering C&DW might raise the total by roughly one third. This is given
further credence by comments in the report’s text (paragraph V.5.5.1) that in 1995 roughly 5 million
tonnes of recycled aggregates were produced, primarily from demolition materials from public works
(i.e. civil structures), and that the total potential production of mineral wastes from demolition of all
structures is estimated at 20-25 million tonnes.

We have also been advised that the estimate for concrete, bricks, tiles and ceramics is now known to
be too low, and is likely to be revised upwards by 7.8 million tonnes, when the data are re-published.
In addition it is reckoned that general packaging waste from construction sites amounts to 296,000
tonnes, with a further 40-50,000 tonnes related to paint.

It is reckoned that 47.6% of the above C&DW comes from renovation sites, 42.7% from demolition
sites, and 9.7% from new construction sites.

There is considerable additional information in the ADEME report, including a much more detailed
breakdown of C&DW types, and some regional data (see next page).

The report provides only limited information on the use/destination of C&DW. It states that over 80%
of all C&DW goes to landfill in France, and that less than 15% is recycled. For the purposes of the
table above we have used an 85/15 split, conscious that this is only an approximation.
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Map of Regional Differences in C&DW Arisings in France

Note: The national total for C&DW arisings (excluding packaging waste) is 23.6 million tonnes

(Source: ADEME)
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4. ITALY

Arisings and Uses/Destinations of C&DW
Arisings

(m tonnes)
Re-used

(%)
Recycled

(%)
Inciner-
ated (%)

Landfilled
(%)

Concrete, brick, tiles etc. (inert)
Wood
Glass
Plastic
Metals
Insulation
Mixed and other C&DW
‘Core’ C&DW 20.00 6 3 91
Soil, stones etc.
Road planings (mainly asphalt)
Total

4.1 Source of Data

The source for the figures reported above is a report (‘Il Mercato delle Demolizione in Italia’) by a
commercial consultancy (CRESME) for the organizers of the 1998 Fiera di Gerona ‘Riabitat’
exhibition.

4.2 Comments

The CRESME report identifies 8.8% of C&DW as being either re-used or recycled, but does not
indicate the materials involved, the mechanisms for recycling, or the uses to which the materials are
put. We have arbitrarily allocated the re-used/recycled fraction 2:1 re-used: recycled, mainly because
we know that much of the C&DW comes from renovation rather than demolition.

An alternative source (the 1997 ‘Report on the State of the Environment’ prepared by the Ministry for
the Environment) provides data on the quantity of waste production for the year 1993/94. Data are
collected by the regions and then aggregated by the Ministry for the Environment. The report admits
that the standard of the data produced by the 20 regions varies considerably. In future, responsibility
for the collection and management of these data will pass to ANPA (the ‘Autorita’ Nazionale per
l’Ambiente’, or National Environment Authority). The most relevant category is that of inert wastes
(which include not only C&DW, but also waste from extractive industries, for example). The report
mentions that the total quantity of inert material waste declined from 46 million tonnes in 1992 to 14.3
million tonnes in 1993/94, of which roughly two thirds was landfilled and one third recovered. This
dramatic decline is attributed in part to a change in the definition of inert waste.

The CRESME report excludes road waste and soil/rock arisings. It states that most C&DW originates
from renovating old residential buildings. This was not always the case, but due to the corruption
scandals of recent years there has been a steep downturn in new construction and public works.
Renovation-linked waste abstraction is referred to in Italy as ‘microdemolition’. Of the 20 million
tonnes of C&DW reckoned to have been generated in 1997:
• 10,425,000 tonnes came from residential ‘microdemolition’;
• 7,920,000 tonnes came from non-residential ‘microdemolition’; and
• 1,600,000 tonnes came from the demolition of entire buildings.

The national average rate of C&DW re-use and recovery (8.8%) hides wide regional differences,
estimated to range between 22% in Veneto and 0.1% in Sardegna (see map on next page for details).

The estimates for the numbers of buildings demolished in 1998 are as follows:

Residential Non-residential Total
No of bldgs ‘000 cu m No of bldgs ‘000 cu m No of bldgs ‘000 cu m

1,400 1,600 600 2,400 2,000 4,000

Although there is no breakdown of C&DW using the headings we had established, the origin of
C&DW in Italy is estimated (by CRESME) to be the following:
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Origin Residential
‘microdemolition’

Non-residential
‘microdemolition’

Floors and coverings 5,802,000 4,689,000
Walls and plaster 2,203,000 871,000
Roof and supporting structure 1,486,000 1,730,000
“Technical elements” (see note) 799,000 517,000
Other 204,000 110,000
Total 10,425,000 7,920,000
Note: includes plumbing, wiring, ducting etc.

Map of Regional Differences in C&DW Re-Use and Recovery Rates in Italy

Note: The national total for C&DW re-use and recovery is 1.6 million tonnes

(Source: CRESME/Il Sole - 24 Ore (Special edition on C&DW, number 20, 1998)
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5. SPAIN

Arisings and Uses/Destinations of C&DW
Arisings

(m tonnes)
Re-used

(%)
Recycled

(%)
Inciner-
ated (%)

Landfilled
(%)

Concrete, brick, tiles etc. (inert)
Wood
Glass
Plastic
Metals
Insulation
Mixed and other C&DW
‘Core’ C&DW 12.8
Soil, stones etc.
Road planings (mainly asphalt)
Total

5.1 Source of Data

No official statistics are available, though several widely differing estimates are in circulation. We
have based the above estimate of ‘core’ C&DW arisings on a per capita rate of 325kg/year. This in
turn is derived from the average of 375kg and 275kg, which are the best estimates available through
the Catalan government for per capita arisings in the metropolitan area of Barcelona and other parts
of Catalonia respectively. There is no obvious reason to think that Catalonia is not broadly typical of
Spain.

5.2 Comments

Although no reliable estimates of the national shares of C&DW being recovered and landfilled are
available, most bulky C&DW is known to be either landfilled or fly tipped. However, there is an active
‘informal’ recycling industry which is based on removing all items with economic value from buildings
before they are demolished for direct re-use or recycling.

A survey of material being sent to landfills around Madrid (generally as mixed C&DW) gave the
following breakdown of the composition of C&DW (excluding soil, but otherwise using headings as
close as possible to those in our standard table):
• 75% inert ‘core’ C&DW (54% bricks, tiles and ceramics; 12% concrete; 5% stone; 4% sand, gravel

and other aggregates);
• 3% wood;
• 0.5% glass;
• 1% plastic;
• 2% metals;
• 13.5% mixed and other C&DW (0.2% gypsum, 0.3% paper and cardboard, 9% trash and 4%

other);
• 5% asphalt.
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6. THE NETHERLANDS

Arisings and Uses/Destinations of C&DW
Arisings

(m tonnes)
Re-used

(%)
Recycled

(%)
Inciner-
ated (%)

Landfilled
(%)

Concrete, brick, tiles etc. (inert) 10.48 0 93 1 6
Wood 0.26 0 50 10 40
Glass
Plastic 0.21 0 5 12 83
Metals 0.18 0 100 0 0
Insulation
Mixed and other C&DW 0.04 0 0 0 100
‘Core’ C&DW 11.17 0 90 1 9
Soil, stones etc. 6.20 0 40 0 60
Road planings (mainly asphalt) 2.72 72 28 0 0
Total 20.09 10 66 1 23

6.1 Source of Data

The volume of C&DW is monitored by the National Institute of Public Health and Environment
(RIVM), by order of the Directorate of Waste Management Policy of the Ministry of Housing, Spatial
Planning and Environmental Protection . The results are reported annually, and the figures given
above are for 1996.

Mixed C&DW is included in the specified waste streams, and ‘other’ C&DW consists of other non-
compostable wastes such as asbestos.

6.2 Comments

The annual volume of C&DW in The Netherlands is estimated to have been between 12 and 14
million tonnes a year in the 1990s. For 1996 the volume was 13.9 million tonnes, of which 11.6 million
tonnes were collected separately and 2.3 million tonnes were not. The total volume of 13.9 million
tonnes can be divided as follows by destination or processing method:
• re-use after processing: 12.35;
• other re-use: 0.35;
• incineration: 0.15;
• landfill: 1.05.

‘Re-use after processing’ consists of the quantity that is put on the market after on-site or off-site
processing. ‘Other re-use’ includes C&DW that is used without further processing, either directly on
the building site in foundations, or to cover landfills.

RIVM’s data provides a more detailed breakdown of the inert fraction. The 10.48 million tonnes
reported above (in the main table) is made up of:
• 5.70 million tonnes of concrete;
• 3.99 million tonnes of bricks;
• 0.04 million tonnes of roof tiles;
• 0.43 million tonnes of other tiles and gypsum; and
• 0.32 million tonnes of gravel.
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RIVM’s data (covering ‘core’ C&DW plus road planings) also provides the basis for the following
breakdown (in millions of tonnes, calculated by PRC Bouwcentrum):

Residential Non-residential Civil
Engineering

Total

Building 650 975 425 2,050
Renovation & modernisation 1,825 425 3,025 5,275
Demolition 975 4,425 1,175 6,575
Total 3,450 5,825 4,625 13,900

Of the 10.48 million tonnes of inert C&DW, the main products sold by C&DW processing and sorting
companies are crushed concrete aggregates, crushed rubble aggregates, mixed concrete and rubble
aggregates and recycled crusher sand. The total volume of these products comes up to 9.1 million
tonnes, of which 430.000 tonnes are processed on the construction site in mobile crushers. The main
application for these materials is as sub-base material for road construction. Aggregates for use in
concrete account for just 178,000 tonnes. That leaves 101,000 tonnes which is incinerated and
661,000 tonnes sent to landfill. This includes those parts of C&DW that cannot separated further or
used, such as sludge and sieve-sand.

No specific data are available on the volumes of glass within the C&DW stream. Glass which is
present in C&DW is not collected separately, and generally ends up being crushed and used in
C&DW-derived aggregates.

In the regeneration of asphalt a distinction must be made between cold and warm regeneration
techniques. Asphalt containing tar can only be regenerated in cold form, and is generally used as a
sub-base material for road constructions. Warm regeneration implies re-use for the original intended
purpose. 1.7 million tonnes regenerated in cold form is used on the spot in the processing of new
asphalt. 223,000 tonnes for warm re-use comes from C&DW processing companies. The volume of
crushed asphalt which contains tar and which is also used as an aggregate comes to a total of
751,000 tonnes, of which 145,000 tonnes are processed on the site.

Soil and dredged spoil are two entirely different waste streams in the Netherlands. Soil refers to lightly
contaminated soil that has to be removed from a building site before construction starts. The
contaminated soil can be cleaned or dumped. The total volume of this lightly contaminated soil was
between 2.7 and 3.7 million tonnes in 1996, and we have taken the mid-point of the range, 3.2 million
tonnes. Some 2.3 million tonnes were re-used after being cleaned or mixed with clean soil, and the
rest was landfilled. The volume of dredged soil was estimated at 3 million tonnes in 1994/95. Because
dredged soil is dredged from rivers and waterways it is generally contaminated with heavy metals and
chemicals. A small volume (200,000 tonnes) is used for coastal works, but no beneficial use has
been found for the rest.
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7. BELGIUM

Arisings and Uses/Destinations of C&DW
Arisings

(m tonnes)
Re-used

(%)
Recycled

(%)
Inciner-
ated (%)

Landfilled
(%)

Concrete, brick, tiles etc.
(inert)*

6.41 1/1/2 97/91/82 0 2/8/16

Wood 0.11 5 0 55 40
Glass
Plastic 0.01 0 10 60 30
Metals 0.01 0 90 0 10
Insulation
Mixed and other C&DW 0.21 0 0 0 100
‘Core’ C&DW* 6.75 1/1/2 94/85/81 1/3/0 4/11/17
Soil, stones etc. 27.00
Road planings (mainly asphalt) 0.91 0 100 0 0
Total 34.66
Note: * See the comments below for an explanation of figures in the format X/Y/Z.

7.1 Source of Data

The figures reported above are based on estimates for the early 1990s made by OVAM (Flanders),
IBGE/BIM (Brussels) and OWD (Wallonia). The total is broadly accepted by (among others) the
Belgian Building Research Institute.

7.2 Comments

Where there are three numbers in the table for the uses/destinations of C&DW (eg 1/1/2 or 97/91/82),
these are the best available estimates for Flanders, Brussels and Wallonia respectively. Where there
is a single figure, there is not believed to be any significant difference between the percentages in the
different regions.

The following table provides an alternative presentation of the arisings estimates, broken down
between the three regions:

Regional Break down of C&DW Arisings (m t onnes)
Total Flanders Brussels Wallonia

Concrete, brick, tiles etc. (inert) 6.41 3.93 0.74 1.74
Wood 0.11 0.09 0.02
Glass
Plastic 0.01 0.00 0.00
Metals 0.01 0.01 0.00
Insulation
Mixed and other C&DW 0.21 0.08 0.05 0.08
‘Core’ C&DW 6.75 4.11 0.81 1.82
Soil, stones etc. 27.00 20.00 1.00 6.00
Road planings (mainly asphalt) 0.91 0.55 0.09 0.27
Total 34.66 24.66 1.90 8.09
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The best estimates for the origins of C&DW (excluding soil and stones) in Belgium is as follows. Due
to rounding the numbers do not all add up to 100%.

Flanders Brussels Wallonia
Demolition sites 47% 78% 52%
Renovation sites 24% 4% 6%
Building sites 8% 1.5% 6%
Road sites 18% 16.5% 37%
Other sites 3% - -

It should be stressed that there is a significant element of estimation in most of the above data.
Therefore when improved data become available, which is expected to be relatively soon, they may
differ significantly from the above.
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8. AUSTRIA

Arisings and Uses/Destinations of C&DW
Arisings

(m tonnes)
Re-used

(%)
Recycled

(%)
Inciner-
ated (%)

Landfilled
(%)

Concrete, brick, tiles etc. (inert) 3.60 50 50
Wood
Glass
Plastic
Metals
Insulation
Mixed and other C&DW 1.10 15 85
‘Core’ C&DW 4.70 41 59
Soil, stones etc. 20.00
Road planings (mainly asphalt) 1.70 65 35
Total 26.40

8.1 Source of Data

The above figures come from official Austrian statistics.

8.2 Comments

The EWC codes will be used to collect statistics from 1 July 2000. Until then the compilation of waste
data relies on the original Austrian Waste Catalogue (ÖNORM S 2100) which uses the same codes as
Germany’s LAGA catalogue. The German methodology for transforming data from one catalogue to
the other is therefore used.

The estimates for recycling come from the amounts which are reported to be ‘treated’. The
percentages shown for landfilling represent the untreated fraction, though it is possible that some of
the untreated waste may actually be incinerated.

The volume of asbestos-based construction materials is reported to be 3,000 tonnes.
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9. PORTUGAL

Arisings and Uses/Destinations of C&DW
Arisings

(m tonnes)
Re-used

(%)
Recycled

(%)
Inciner-
ated (%)

Landfilled
(%)

Concrete, brick, tiles etc. (inert)
Wood
Glass
Plastic
Metals
Insulation
Mixed and other C&DW
‘Core’ C&DW 3.20
Soil, stones etc.
Road planings (mainly asphalt)
Total

9.1 Source of Data

No official statistics are available. We have based the above estimate on a per capita arising rate of
325kg/year. This is the same rate which we estimated for both Spain and Greece (see above).

9.2 Comments

As in Spain, no reliable estimates of the shares of C&DW being recovered and landfilled are
available. Although most bulky C&DW is either landfilled or fly tipped, there is an active ‘informal’
recycling industry which is based on removing all items with economic value from buildings before
they are demolished for direct re-use or recycling.
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10. DENMARK

Arisings and Uses/Destinations of C&DW
Arisings

(m tonnes)
Re-used

(%)
Recycled

(%)
Inciner-
ated (%)

Landfilled
(%)

Concrete, brick, tiles etc. (inert) 1.80 1 97 0 2
Wood 0.20 30 30 15 25
Glass 0.05 15 40 0 45
Plastic 0.01 0 20 30 50
Metals 0.16 38 60 0 2
Insulation 0.05 40 30 0 30
Mixed and other C&DW 0.37 0 0 10 90
‘Core’ C&DW 2.64 6 75 3 16
Soil, stones etc.* 7.70 16 6 0 0
Road planings (mainly asphalt) 0.37 74 26 0 0
Total 10.71 36 54 1 9
Note: * See the comments below.

10.1 Source of Data

Most of the above figures come from official sources, primarily the Ministry of Environment and
Energy (MEE). In putting them into our standard format, various references were consulted and
individuals interviewed, as indicated below:

Waste Stream Sources of Data and Comments
Concrete, brick,
tiles etc. (inert)

MEE: Orientering fra Miljøstyrelsen nr. 13. Affaldsstatistik. 1997.
MEE: Miljøprojekt nr. 150. Prognose for bygge- og anlægsafffald -
hovedrapport.
RENDAN A/S: Bygge- og anlægsaffaldsstatistik 1996, Draft Dec 1997.

Wood and metals MEE: Environmental Review No. 6. Recycling of Construction and Demolition
Waste 1986-1995. 1997.

Glass Expert opinion.
Plastic MEE: Arbejdsrapport fra Miljøstyrelsen nr.79. Kortlægning af PVC i bygge- og

anlægsaffald fra nedbrydning og renovering. 1997.
Insulation and
Mixed and other
C&DW

MEE: Orientering fra Miljøstyrelsen nr. 13. Affaldsstatistik. 1997.

Soil, stones etc. MEE: Miljøprojekt nr. 150. Prognose for bygge- og anlægsafffald -
hovedrapport.
DAEP.

Road planings
(mainly asphalt)

RENDAN A/S: Bygge- og anlægsaffaldsstatistik 1996, Draft Dec 1997.

10.2 Comments

The figure for soil and stones is split between 1.7 million tonnes of soil and stones from construction
sites and 6 million tonnes of dredging spoil. All of the dredging spoil is dumped at sea, while 75% of
the construction site waste is re-used and 25% recycled. Roughly one quarter of the 1.7 million tonnes
of construction site waste is reckoned to be re-used on the original sites, half on other sites, and one
quarter processed off-site for subsequent sale.
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11. GREECE

Arisings and Uses/Destinations of C&DW
Arisings

(m tonnes)
Re-used

(%)
Recycled

(%)
Inciner-
ated (%)

Landfilled
(%)

Concrete, brick, tiles etc. (inert)
Wood
Glass
Plastic
Metals
Insulation
Mixed and other C&DW
‘Core’ C&DW 1.80
Soil, stones etc.
Road planings (mainly asphalt)
Total

11.1 Source of Data

The above estimate comes from the National Plan for the integration and alternative management of
waste and refuse.

11.2 Comments

Slightly more than one third of the arisings of C&DW are understood to come from the region of
Attica, which includes Athens. A further 15% comes from the city of Thessaloniki and the surrounding
region of central Macedonia.

We are unaware of any significant levels of selective demolition, sorting or recycling of C&DW in
Greece.
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12. SWEDEN

Arisings and Uses/Destinations of C&DW
Arisings

(m tonnes)
Re-used

(%)
Recycled

(%)
Inciner-
ated (%)

Landfilled
(%)

Concrete, brick, tiles etc. (inert) 1.12 0 20 0 80
Wood 0.39 0 5 75 20
Glass 0.01 25 10 0 65
Plastic 0.00 0 0 20 80
Metals 0.15 0 70 0 30
Insulation 0.02 0 0 0 100
Mixed and other C&DW
‘Core’ C&DW 1.69 1 20 17 62
Soil, stones etc. 1.50 0 80 0 20
Road planings (mainly asphalt) 2.70 60 0 0 40
Total 5.89 28 26 5 41

12.1 Source of Data

The source for the above figures is a report (‘Kartlägging avmaterialflöden inom bygg- och
anlåggningssektoren’) prepared by AB Jacobsen & Widmark for Naturvårdsverket (The Swedish
National Environmental Protection Agency) in 1996.

12.2 Comments

The source document does not contain any information on soil and stones per se. The 1.5 million
tonnes recorded above under this heading derives from EWC category 20 02 03 (other non-
compostable waste).
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13. FINLAND

Arisings and Uses/Destinations of C&DW
Arisings

(m tonnes)
Re-used

(%)
Recycled

(%)
Inciner-
ated (%)

Landfilled
(%)

Concrete, brick, tiles etc. (inert) 0.52 4 76 0 20
Wood 0.44 2 7 69 22
Glass 0.00 1 29 0 70
Plastic 0.00 5 5 0 90
Metals 0.17 6 75 0 19
Insulation 0.02 10 45 0 45
Mixed and other C&DW 0.20 0 0 8 92
‘Core’ C&DW 1.35 3 42 24 31
Soil, stones etc. 8.00 40 55 0 5
Road planings (mainly asphalt) 0.10 95 5 0 0
Total 9.45 35 53 3 9

13.1 Source of Data

The figures reported above were assembled for us by VTT Building Technology of Helsinki using
1997 data.

13.2 Comments

The data above confirm the importance of wood to the Finnish construction industry.

The figure for road planings excludes asphalt which is recycled in situ.

In the Spring of 1999 a more detailed picture is expected to be available, when the report of a
national construction waste statistics project becomes available.
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14. IRELAND

Arisings and Uses/Destinations of C&DW
Arisings

(m tonnes)
Re-used

(%)
Recycled

(%)
Inciner-
ated (%)

Landfilled
(%)

Concrete, brick, tiles etc. (inert) 0.39 0 5 0 95
Wood 0.01 0 0 0 100
Glass 0.01 0 0 0 100
Plastic 0.00 0 0 0 100
Metals 0.01 0 0 0 100
Insulation 0.00 0 0 0 100
Mixed and other C&DW 0.15 0 0 0 100
‘Core’ C&DW 0.57 1 0 0 99
Soil, stones etc. 1.31 0 50 0 50
Road planings (mainly asphalt) 0.01 0 0 0 100
Total 1.89 0 35 0 65

14.1 Source of Data

The figures reported above were assembled for us by M C O’Sullivan & Co Ltd of Dublin, based on
the 1995 National Waste Database Report.

14.2 Comments

The 1995 National Waste Database Report notes that 35% of C&DW was recycled, 34% accounted
for by soil and stones, and 1% by ‘other’ C&DW (assumed to be concrete). 34% of the total C&DW (ie
34% of 1.89 million tonnes) is 642,600 tonnes of soil and stones, which is half of the total for soil and
stones. 1% is 18,900 tonnes, representing 5% of the concrete, brick and tile stream.

Arisings of asbestos were estimated at 1,277 tonnes.
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15. LUXEMBOURG

Arisings and Uses/Destinations of C&DW
Arisings

(m tonnes)
Re-used

(%)
Recycled

(%)
Inciner-
ated (%)

Landfilled
(%)

Concrete, brick, tiles etc. (inert)
Wood
Glass
Plastic
Metals
Insulation
Mixed and other C&DW
‘Core’ C&DW 0.30
Soil, stones etc.
Road planings (mainly asphalt)
Total

15.1 Source of Data

No official figures were received from Luxembourg. In their absence, the above estimate was
calculated on the basis of an assumed per capita arising rate of 700kg/year. This is similar to the
levels found in Germany and the Netherlands.

15.2 Comments

No information was received on uses and destinations of C&DW in Luxembourg.
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