


Circular Demolition Handbook Decision making 8382

Decision making

7. 1. Introduction
The various qualitative costs and benefits asso-
ciated with the alternative use of materials can 
be added together after filling in the various 
quantitative and financial values of the mate-
rials, so that there is a conclusive cost-benefit 
analysis. For this it is also necessary that the 
various costs and benefits are also placed next 
to each other in a time framework in a correct 
manner, including the correct discount rate to 
make future benefits and expenses compara-
ble with the costs and benefits that arise in the 
present.

In addition, it is important to compare all dem-
olition costs with all demolition revenues, be-
cause demolition work not only contributes to 
the alternative revenue of the materials, but 
also to the freeing up of the land on which a 
building stands for the alternative use of this 
land, and also to the added value of the alter-
native destination of the building in terms of 
residential, office, retail and other services.

The final sums of costs and benefits then form 
the basis for a decision on how the materials in 
a building or the building itself will be given an 
alternative purpose.

7. 2. Input
To decide on the method of demolition, the fol-
lowing input is necessary:

1.	 The economic benefits of reusing mate-
rials, soil, and the function of a building 
(Chapter 5)

2.	 The social benefits of reusing materials, 
soil, and the function of a building (Chap-
ter 5)

3.	 The costs of demolition (Chapter 6) accord-
ing to the chosen cost methodology.

4.	 A discount rate for discounting future costs 
and benefits.

5.	 A methodology for allocating costs to ben-
efits and making an integrated cost-bene-
fit analysis.

6.	 Business economic information on the 
costs and benefits of traditional building 
demolition.

7.	 The Digital Materials Database stores 
information about the ownership of the 
materials, supported by the blockchain 
module and the (technical) possibility to 
reuse materials in the building, supported 
by the Reversible BIM module. The inven-
tory process for entering information in 
the Digital Materials Database uses infor-
mation provided by digital or 3D scanning, 
saving inventory time compared to manu-
al inventories. The tools from SUM4Re, and 
GPR-ECT, FOS, XRF, MFT and AHS ensure 
that the quality of the materials is better 
visible. Information that is also stored in 
Digital Materials Databases. The Digital 
Materials Database therefore offers multi-
ple forms of information that can be used 
for cost-benefit analyses.

The result of the work in this chapter is the decision to demolish a building tradi-
tionally or sustainably.

In the actual decision-making process about the alternative use of a building and 
the materials in this building, the following process activities are involved: 
•	Realizing the (social) costs and benefits.
•	Recalculate future costs and benefits at their present value. 
•	Assigning the correct costs and benefits to the decision to be taken. 
•	An assessment of the completeness and quality of costs and benefits. 
•	Selecting a decision model. 
•	Making the decision.

7.
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that α and β < 1, indicating diminishing mar-
ginal returns to inventory, implying that while 
increasing capital or labor increases produc-
tivity, the incremental benefit of an additional 
unit of capital or labor contributes less to pro-
ductivity as its quantity increases. Not all factor 
inputs are equally applicable to materials i and 
products j, indicating that some capital and 
labor improvements are more effective than 
others. A further distinction is made between 
information required for legal and regulatory 
standards, Pb, and information that improves 
marketability by informing potential buyers, 
Py Each type of information has different rela-
tionships between factor inputs and outputs, 
with the Pb more capital-intensive because it 
requires more precise quantitative informa-
tion (e.g., material strength, chemical compo-
sition) and Py the more subjective judgments 
(aesthetic qualities, historical significance). This 
distinction is important for later analysis of how 
different equipment investments affect inven-
tory results.

For circular construction, inventory serves as 
an intermediate process that provides ex-an-
te information, allowing for a more informed 
decision between demolition and deconstruc-
tion. The efficiency of inventory has both a di-
rect and indirect effect on the degree of reus-
ability of building materials. Directly, a higher 
inventory efficiency allows for more detailed 
information to be obtained without increas-
ing input requirements. Indirectly, the infor-
mation obtained allows for a more efficient 
deconstruction process, as it facilitates plan-
ning, optimizes deconstruction workflows, and 
ensures compliance with legal requirements 
for material reuse. This relationship can be for-
malized using a profit function that represents 
the trade-off between inventory costs and the 
economic benefits of different deconstruction 
strategies:
∏=∑ 

i,j
[θij(Yc,ij–(0c,ij+Sc,ij))+(1–θij)(Yd,ij–(Od,ij+Sd,i-

j+Bd,ij))]–1
Where ∏ is the profit or loss of the deconstruc-
tion project, and θ indicates the proportion of 
materials deconstructed since demolition. Y, 
0, S and B represent the material residual val-
ue, organizational costs, demolition work, and 
legal costs, respectively, while c and d refer to 
circular deconstruction and traditional dem-
olition, respectively, and finally i represent the 

inventory costs. Y, 0, S and B are functions of 
the obtained inventory information, which 
means that improvements in P the directly af-
fect the economic feasibility of deconstruction. 
Note that Py the residual value most affects Y, 
while Pb the legal costs affect B. This distinc-
tion highlights the marginal profitability of dif-
ferent types of information: once the legal re-
quirements are met Pb, additional information 
has limited economic value, while Py its mate-
rial desirability and resale value can further in-
crease.

A questionnaire is being used to assess the 
productivity enhancing properties of these in-
struments. This is done by examining the in-
struments themselves, the types of labor and 
capital required for their operation, their appli-
cability to different types of materials and prod-
ucts, and the limitations on wider application.

Labor productivity in SUM4Re
The use of iMMS, LiDAR, and AR scanners in the 
inventory process generates 3D point clouds, 
which can be digitally linked to various software 
tools, including those enhanced with AI. These 
tools allow for the addition of manual annota-
tions to indicate the type and quality of materi-
als, such as visible cracks or other damage. The 
main advantage of these scanners lies in their 
ability to provide precise measurements of en-
tire rooms or buildings, which is beneficial for 
creating a digital representation of the struc-
ture. While the accuracy of the measurements 
is valuable, this information is only useful if it 
can be linked to individual materials and prod-
ucts, which require further processing and in-
terpretation. A 3D point cloud by itself does not 
provide direct insight into the deconstruction 
or demolition process or the value of the indi-
vidual materials and products.

The high cost of these technologies poses sig-
nificant barriers to their widespread use in in-
ventory. The LiDAR scanner, priced at approx-
imately $30,000, provides high-quality results, 
but the cost may outweigh the benefits for 
certain applications. In comparison, the AR Ho-
loLens, priced at $5,000, provides lower-qual-
ity results but is significantly more affordable. 
While both tools improve measurement accu-
racy, the time required to manually annotate 
the generated data is significantly longer than 
the time spent scanning itself. This raises the 

7. 3. Products and services
The final product in this chapter is an integral 
cost-benefit analysis regarding the method of 
demolishing a building, so that a manager can 
decide. The product is in the form of a decision 
document.

7. 4. Methods, techniques, 
templates and instruments
To make an integral cost-benefit analysis for 
decision-making, the analysed costs and ben-
efits can contribute to decision-making in two 
ways. The first compares all (integral) costs and 
benefits of a building in the field of sustainable 
demolition and enables a manager to decide 
based on this comparison of costs and benefits.

The second technique is based on a marginal 
cost-benefit analysis. This means that a man-
ager’s decision is made based on a compar-
ison of the costs and benefits of a traditional 
demolition method with the additional costs 
and benefits of sustainable demolition. In this 
second technique it is important that business 
economic information regarding previous tra-
ditional demolition projects is available and us-
able for this marginal cost-benefit analysis.

The methodology for cost-benefit analyses for 
Circular Demolition can therefore be based on 
the following two comparisons, which distin-
guish between classic demolition and circular 
demolition or dismantling.

The equations are written in terms of costs and 
benefits:
1.	 K = O + Sk + Dk – Mk
2.	 C = O + I + V + Dc + R – Mc
The letters represent the following aspects of 
the demolition and/or dismantling process:
Sc: the costs of the circular services of a demo-
lition company
Dc: the costs of removing and depositing ma-
terials that no longer have value and storing 
for reuse those materials that still have value.
R: the costs of processing the materials re-
leased from a building into new materials for 
reuse
Mc: the yield of materials from a circular dem-
olition process.

The aim of the analysis is to determine what 
the above variables exactly embody in each 
situation. And which aspects can ensure that 
the extra efforts in a circular process also lead 
to extra benefits, so that the K > C, i.e., to the 
situation in which the costs of the classic dem-
olition process are higher than the method of 
circular demolition/dismantling.

Or described the other way around, when a cir-
cular demolition process is of added value, on 
which an organization can determine its strat-
egy in the field of building, land, and materials. 
Once the strategy is clear, it is also easier to in-
itiate long-term investments in circular demo-
lition and to use the associated tools, such as 
the Digital Materials Database.

The methodological explanation is therefore 
a basic framework within which the use of all 
DDC and SUM4Re tools can be placed, be-
cause without a clear goal the added value of 
the DDC and SUM4Re tools and all its func-
tionalities cannot be properly evaluated. You 
do not know what you are evaluating it for.

7.4.1. Labor productivity in a decision-making 
perspective
Labor productivity, usually defined as the ratio 
of output to labor input, measures how effi-
ciently labor is used to generate output (OECD, 
2001). In the context of inventory counting, 
output depends not only on the effort of indi-
vidual workers but is also influenced by other 
factors, notably equipment (capital) and skills. 
Labor productivity can improve through tech-
nological advances that increase efficiency or 
through skill development that enables work-
ers to work more effectively. This paragraph ex-
amines the application of various tools aimed 
at replacing some of the manual labor with 
capital inputs. A Cobb-Douglas specification is 
used to capture both capital-labor substitution 
and diminishing marginal returns, which fit the 
empirical features of the inventory counting 
process:

Pij = AijKij
αijLij

βij

Where P the outcome of the inventory work 
is presented, A the technology level is shown, 
K And L the capital and labor inputs, where α 
and β represent the output elasticities, respec-
tively, which capture the sensitivity of output 
to changes in each factor input. It is assumed 
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7. 5. Results
The result of the work in this chapter is the de-
cision to demolish a building traditionally or 
sustainably.

To simplify the analysis and get this result, you 
can assume that in the classic scenario it is only 
about costs and that the material yield can 
be set to 0. In addition, you can assume that 
the organizational costs of both processes are 
the same, even if the lack of knowledge about 
circular demolition/dismantling temporari-
ly causes differences in these organizational 
costs.

In a break-even analysis, the combination of 
equations 1 and 2 then looks like this:
1.	 Sk + Dk = I + Sc + Dc + R – Mc
In other words
2.	 Mc = I + (Sc-Sk) + (Dc – Dk + R)
Equation 2 states that the material revenues 
are equal to the costs of inventory I, the addi-
tional costs for services provided by the demo-
lition/dismantling company, and the addition-
al costs for depositing, processing, and storing 
the materials. The task now is to examine these 
costs and benefits more closely. In a marginal 
cost-benefit analysis, we would say that:
3.	 dMc = dI + d(Sc-Sk) + d(Dc-Dk+R)
This means that the change in revenues from 
circular demolition/dismantling must be equal 
to the (new) costs of inventory, the change 
in the costs of the services of the demolition/
dismantling company and the change in the 
costs of processing, depositing, and storing the 
materials. In this way, costs and choices can 
also be linked, because in this way the alterna-
tive costs and benefits can be weighed against 
each other.

7. 6. Quality factors
The availability, completeness, and reliability 
of all business economic information about a 
building and the material in a building is an 
important factor in decision making processes. 
Deciding with incomplete information is more 
the norm than the exception. The more com-
plete and reliable the business economic infor-
mation about the costs and benefits for the de-
cision on sustainable demolition is, the better a 
decision based on an integral cost-benefit anal-

ysis is. The less the quality of information, the 
better to concentrate on a marginal cost-ben-
efit analysis and derived decision making.

Another important quality factor concerns the 
available time for conducting all activities, as 
well as the time factor in general. With the lat-
ter we mean that costs and benefits can only 
be compared properly if they relate to the 
same time frame, so that costs in the present 
do not have to be compared with benefits in 
the future.

The quality factor time concerns the possibil-
ity to inventory suitable materials, as well as 
to find a buyer for these materials. By inven-
torying materials early, in accordance with the 
provisions in chapter 3, the transparency of the 
quality and availability of materials becomes 
clear. A demolition or dismantling company 
then has the preparation time and possibilities 
ready to remove the materials from a building 
without much damage to materials. If this time 
is not available, the quality of the demolition 
process is much lower and the damage to ma-
terials is much higher.

Secondly, the quality factor time relates to find-
ing a buyer. The more time available, the more 
matching opportunities between the supplier 
and buyer of secondary materials can be or-
ganised. How much time is ideal depends on 
the  effectiveness of the buyers network of ma-
terials for the property owner or the demolition 
company, or is related to an improved organ-
isation of buyer and suppliers, for example by 
means of a digital marketplace (see chapter 
12). The less time there is for matching, the low-
er the returns in a social cost-benefit analysis 
will be.

The quality of time can be improved by in-
vesting in advance in information about the 
materials in a building. This is done by inven-
tory work, or by means of investments in the 
environment in which suppliers and demand-
ers meet. In practice, we speak about a digital 
marketplace, where trading can already begin, 
while the materials are still in the building. A 
trade based on the ownership rights of the 
materials in a building supported by a material 
passport witf blockchain registration.

A final dimension with respect to time in a 
cost-benefit analysis concerns the discount 
rate used, with which future costs and bene-

question of whether investing in a 3D model as 
a blank canvas upon which further information 
can be added is truly valuable for the purpos-
es of deconstruction and demolition, especial-
ly given the time and effort required for data 
interpretation. Using a table-like format such 
as Cirdax, which can store material and prod-
uct information, may prove equally effective 
with less capital investment. Furthermore, the 
3D point cloud does not provide information 
about the chemical composition of the mate-
rials, nor about the measurement of the third 
dimension, such as wall thickness. This type 
of Pb information is relevant for performing 
calculations for legal standards. However, the 
outcome does provide Py information because 
it gives customers an idea of what the mate-
rial looked like in a previous situation. Finally, 
the measurement information is material i and 
product independent j, which means that the 
tool can be applied to all types of building ma-
terials.

Ground Penetrating Radar (GPR) is a portable 
tool used to scan surfaces, identify embedded 
materials such as reinforced concrete, and de-
tect problems such as corrosion, moisture, and 
cracks. In the context of deconstruction, GPR 
primarily generates Pb information relevant 
to legal and safety assessments. It helps de-
termine whether materials meet the required 
strength and safety standards for reuse, with 
an emphasis on the structural integrity of the 
material rather than its ability to be recycled or 
reused. This is important to ensure that mate-
rials are safe for use in new construction or de-
construction. Although GPR can scan a variety 
of materials, its impact is greatest on concrete, 
metal, and asphalt, where it detects the pres-
ence of embedded materials and wear. Pric-
ing information about the GPR is not explicitly 
provided, but the equipment is supposed to be 
able to perform a significant assessment, like a 
LiDAR scan. Within minutes, a GPR expert can 
detect the reinforcement in a 25 m² concrete 
floor. Fiber optic sensing is a tool specifically 
designed for steel that can measure stresses 
and loads. It provides Pb information that helps 
assess the structural integrity of steel beams 
and reinforced concrete and their suitability for 
reuse. By measuring stress and removability, it 
allows for the reuse of entire building compo-
nents instead of just materials, which provides 

greater sustainability benefits. However, its ap-
plication is limited to specific segments, mak-
ing effective scalability difficult. In addition, 
the technology is complex to use and both the 
equipment and software are expensive. GPR is 
faster and more versatile and can be applied to 
various materials, while fiber optic sensing of-
fers higher precision for steel, allowing for the 
reuse of entire structural elements instead of 
just the material itself.

Inventory is a crucial step prior to deconstruc-
tion, as it informs important decisions about 
material reuse and the selection of appropriate 
tools. Without prior information, it is difficult 
to determine which tools to use, especially if 
the equipment is specific to certain materials 
or products. For example, it is difficult to assess 
the structural integrity of a steel beam if it is 
not physically accessible prior to deconstruc-
tion, as it cannot be evaluated for reuse until 
after disassembly. This increases the logisti-
cal and organizational complexity of material 
reuse, which increases costs 0c. Although 3D 
point cloud scanning and GPR can provide val-
uable technological insights during the early 
construction or use phase of a building (such 
as determining renovation or maintenance 
needs), their usefulness during the deconstruc-
tion phase is limited. The information gathered 
with these tools is less applicable during the 
disassembly phase of the structure, as they are 
more useful for understanding the overall lay-
out and condition of the building. In contrast, 
fiber optic sensing is more suitable for assess-
ing structural elements during deconstruction, 
as it allows detailed evaluation of steel beams 
and reinforced concrete. The high cost of the 
instruments and the need for specialized train-
ing significantly reduce their economic feasi-
bility for deconstruction projects. These tech-
nologies require significant investments in 
both equipment and expertise, which may not 
be justified given the limited scope of their ap-
plication in deconstruction compared to their 
broader applications in construction, mainte-
nance, or inspection. In addition, the time re-
quired to operate these instruments and inter-
pret the results adds an additional layer of cost, 
making them less economically feasible for 
large-scale deconstruction projects where ef-
ficiency and cost-effectiveness are paramount.
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7. 10. References
Scientific references
Every choice in a cost-benefit analysis is based 
on an analysis of the opportunity costs (i.e., a 
(small) cost-benefit analysis). This is in line with 
the foundations of economics, which states 
that value can be attributed only to those 
things that are scarce and have alternative 
uses considering people’s needs and behav-
iour (Robbins 1962). Lionel Robbins states:

“The economist studies the disposal of scarce 
resources. He is interested in the way in which 
different degrees of scarcity of different goods 
give rise to different valuation ratios between 
them, and he is interested in the way in which 
changes in ends or changes in means—on 
the demand side or on the supply side—affect 
these ratios. Economics is the science which 
studies human behaviour as a relation be-
tween ends and scarce means having alterna-
tive uses.”

Materials in or for buildings are applicable in 
many ways and are scarce. That is why choices 
and (alternative) costs are always linked. Where 
no choice can be made about alternative use, 
such as with toxic substances or materials, a 
material also has no value. Nobel Prize winner 
James Buchanan quotes Frank H. Knight about 
the principle surrounding these types of costs:

“ The idea of ​​opportunity cost is central. The 
cost of any alternative (simple or complex) 
chosen is the alternative that must be given 
up; where there is no alternative to a given ex-
perience, no choice, there is no economic prob-
lem, and cost has no meaning. Economic cost, 
then, consists in forgoing some ‘other’ use of a 
given resource or resource capacity to secure 
the benefit of the use for which it is intended. 
The only general theory of cost that can be 
maintained will be that of opportunity cost.”

Lionel Robbins, An Essay on the Nature and 
Significance of Economic Science, London 1962

J.M. Buchanan, Cost and Choice, Chicago, 1969

References within projects

1. Below are several examples of financial 
results from projects cited by the UK Green 
Council in its report “Insights on how circular 

economy principles can impact carbon and 
value.”

Reuse of the substructure and superstructure 
of a building
1.	 Triton Square:  Total project had a saving 

of 15-18.5% compared to new construction, 
partly due to the reuse of substructure and 
superstructure and materials.

2.	 The Entopia Building:  Estimated to in-
crease project costs by 4-8% over a stand-
ard Part L retrofit, but this was an experi-
mental pilot project to maximise carbon 
reduction.

3.	 Timber Square:  By retaining the building, 
there was a higher-than-normal floor plate 
value.

Facade reuse
1.	 Triton Square:  £2m saving (10-20% cheap-

er than new façade) partly due to time 
savings.

2.	 The Burrell Collection:  £100-500k saving 
by retaining aluminium facade.

3.	 80 Charlotte Street:  Reuse of existing 
brick facade; some additional testing and 
modelling costs compared to purchasing 
a new facade project remained within 
budget and on time.

Material and product reuse, e.g., glass frames, 
brick, steel
1.	 Preliminary work by Cleveland Steel & 

Tubes and the UKGBC CE Forum suggests 
a 30-40% profit opportunity per tonne at 
current market prices for reused or re-
claimed steel compared to virgin steel 
(32-44% saving), assuming the steel is in a 
client owned building; buying reused stock 
off the shelf is slightly more expensive but 
still provides a saving of 10-20%.

2.	 JLL Office Fit-out:  Savings of over £40,000 
achieved by giving the furniture package a 
second life compared to equivalent mod-
ern furniture.

3.	 Cambridge Avenue:  Reusing the lift saved 
£5,000, and reusing materials provides a 
25% cost saving in materials and products, 
but due to the complexity of the project 
this did not result in an overall cost saving 
compared to new build.

fits are offset against the present, or in other 
words, discounted. The advice for this interest 
or discount rate is to be linked to the discount 
rate for social cost-benefit analysis. In the Neth-
erlands, this currently amounts to 2.25%.

7. 7. Process activities
In the actual decision-making process about 
the alternative use of a building and the mate-
rials in this building, the following process ac-
tivities are involved:
1.	 Realizing the (social) costs and benefits.
•	 Use all data collected during the materials 

inventory, including any resulting transac-
tions.

•	 Estimate the potential reduction in transpor-
tation costs.

•	 Do not forget all secondary costs of the re-
use approach (specific support team, insur-
ance, product testing, storage, …)

•	 If elements are reused by the same build-
ing owner (same location or not), consider 
mapping the savings on new products as 
an example of a cost-benefit analysis or part 
thereof

•	 Assess all indicators defined at the begin-
ning of the approach. Embodied CO2, waste 
reduction, number of reused elements, re-
duction of new products/resources for other 
projects…

•	 Use common LCA tools, self-made tools, 
tools from marketplaces (ex Cycle-UP), DDC 
tools.

•	 Use RBIM tables to estimate the ultimate 
impacts of material reuse, and define which 
products are reused and recycled (low-value 
and high-value).

•	 Use the Digital Materials Database to esti-
mate the ultimate impact and determine 
which products have been reused and recy-
cled.

•	 Use a tender procedure for the selected 
demolition companies that can help to col-
lect all costs and benefits (see chapter 8 for 
the details of the tender)

2.	 Recalculate future costs and benefits at 
their present value.

3.	 Assigning the correct costs and benefits to 
the decision to be taken.

4.	 An assessment of the completeness and 
quality of costs and benefits.

5.	 Selecting a decision model.
•	 Use cost-benefit analyses on the DDC plat-

form and the GreenFlex economic assess-
ment tool.

6.	 Making the decision.

7. 8. Questions and Answers
The following questions have been addressed 
in projects on this topic. Each question has an 
answer.

Question: The VAT on materials for reno-
vation projects is higher than that for new 
construction projects.

Answer: The cost differential can be reduced 
by reusing existing structural elements to 
reduce construction time and materials. The 
Bartlett School of Architecture’s major renova-
tion resulted in overall cost savings.

Question: Since minimizing the impact and 
waste of materials may be a deviation from 
the norm for construction, there may be 
reduced availability of low carbon materials. 
Materials that may have a higher cost (espe-
cially when combined with design for disas-
sembly) and longer program implications.

Answer: By working with manufacturers and 
contractors earlier, it becomes easier to un-
derstand the availability and opportunities 
for low impact and wasteful materials that do 
not contribute to the cost and program. Also, 
alternative options are often not explored be-
cause tenders are discussed too late and the 
lack of time causes certain matching options 
to be lost and therefore revenues to be lost. 
Early involvement was key to the success of 
The Forge and The Entopia Building projects. 
The Enterprise Center was an experimental 
project to evaluate low impact materials, but 
the final price of the materials was not signifi-
cantly different from previous alternatives.

7. 9. Comments
There are no comments available yet.
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•	 To enable the product to be reused at a 
lower cost by developing reprocessing and 
repair centres, for example for sanding and 
varnishing parquet floors, sanding radia-
tors that have been varnished afterwards, 
stripped toilets, etc.

•	 Put the residents at the centre of the design 
or rehabilitation of their living environment. 
In this way, they get used to a new destina-
tion for, for example, their own furniture, and 
they start reusing part of the waste from the 
project.

Higher rental values to demonstrate to ten-
ants the improved usability of the space.
1.	 Triton Square:  a significantly faster lease 

time than expected for a property of its 
type, although this cannot be attributed 
solely to the use of circular principles.

2.	 Canal Reach:  The design allows for great 
flexibility in how many tenants can occupy 
the building due to the large floor plate. 
The building can be used as one building, 
split into two buildings or have up to 8 
tenants per floor.

Flexibility can create mixed-use buildings with 
greater value.
1.	 The Forge:  Floor-to-ceiling height and 

reversible components allow for future 
changes in use.

2.	 80 Charlotte Street:  Steel base structure 
and pre-cast decking allow for future use.

3.	 The Bartlett School of Architecture:  Com-
mon areas are designed to be flexible with 
some walls that can rotate or are light-
weight, allowing for easier future layout 
configurations.

Income from resale of second-hand materials 
(for example steel from a portal frame)
1.	 Building as a material bank ap-

proach:  material prices are increasing, 
future owners have stored value in the 
building components (value in the build-
ing itself, not just the land).

Future repair/maintenance/replacement cycle 
costs lower compared to business-as-usual.
1.	 This can save costs for the developer/client 

of the building if he wants to retain own-
ership of the building, or the future owner/
user if he has some direct control over the 
usage phase of a building.

2.	 Applying passive design strategies can 
provide resilience as well as tailor systems 
to cope with future climate scenarios.

Lower future set-up costs as products and 
materials can be reorganised for different 
purposes.
1.	 Designing with flexibility in mind can 

ensure that materials and products are 
suitable for future use or reused by users in 
other buildings.

Where an external or internal carbon price is 
used, cost savings can be recognised by mini-
mising impact and waste.
1.	 Magnitude 314:  Lower compensation 

costs to meet UKGBC net zero construc-
tion framework.

2.	 Holbein Gardens:  The incorporation of cir-
cular principles is expected to reduce the 
cost of carbon offsetting once completed.

Designing for waste is closely linked to design-
ing for optimization, as minimalist designs 
lend themselves to greater flexibility and 
adaptability in the future. This reduces initial 
construction costs while providing a market-
ing opportunity for increased space utiliza-
tion.
1.	 Canal Reach:  Waste designed to have a 

visible structure, reducing the need for 
short life in leased areas; this had minimal/
no impact on costs.

2. The Croix Luzet project near Lyon
•	 Demolition of a 100-unit building along the 

highway (Croix Luzet):
•	 Inventory of materials:  2600 m² solid oak 

parquet flooring, cast iron radiators, doors, 
cellar, roof railings, crinoline ladders, con-
crete

•	 After research, removal is estimated to be 
more expensive than reuse

•	 3500 tons of broken concrete to redo the 
concrete, which is to say 50%. The rest to be 
supplemented or lost due to a lack of coordi-
nation in the chain upstream.

•	 Financial balance of + €50k on a total 
budget of €1.5 million

•	 Rehabilitation of student, elderly, and ESS 
housing in Villeurbanne (IUFM):

•	 Setting up in situ reuse (tiles, terrazzo, 
windows) and ex situ (metal walkways that 
become corridors, for example)

Croix Luzet teaches that financial results with 
sustainable demolition increase through:
•	 Putting reuse companies at the heart of the 

design and working with outcome objec-
tives rather than available resources and 
capacities

•	 Encourage experimentation and pursue 
changes in traditional ways of working
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Preparation for demolition

8. 1. Introduction
This chapter describes the various prepara-
tions that must be conducted by a demolition 
or dismantling company if the execution of the 
demolition is to lead to a positive result for all 
stakeholders in a project. This means the deliv-
ery of those reusable materials that the owner 
of the real estate object wishes to obtain based 
on the registration of these materials in the dig-
ital materials database and the added value. In 
doing so, we assume the decision to demolish 
a building in a sustainable manner and to use 
the materials from the building in an alterna-
tive manner. This means selling them to a third 
party or reusing them yourself for a new build-
ing or the renovation of an existing building.

The data regarding the value of materials from 
a building determines which services are re-
quired from a demolition company in a circu-
lar demolition process. The material inventory 
quantitatively shapes the specifications. In oth-
er words, which materials must be removed 
from the building and how. The property own-
er also indicates the value of materials that the 
demolition company must deliver after its ser-
vice, so that waste and loss of value of materials 
is prevented as much as possible. The timely 
material inventory also provides the space in 

time to organize the work in the best possible 
way, including finding buyers of the materials 
at the highest possible value.

For each project or pilot, it is important to de-
sign the specifications for the assignment to 
the demolition company in such a way that it 
is clearly indicated how the demolition con-
tractor must handle the materials and how he 
must deliver the materials or bring them to the 
desired location for the materials. This can be 
a depot for low-value processing, or a depot 
of the property owner or the party that has al-
ready purchased these materials, or a proces-
sor for high-value processing (upcycling) con-
sidering the wishes of new users.

Registrations of a demolition company, a dis-
tinction must always be made in circular dem-
olition between services and the value of the 
materials. In a classic method of demolition, 
everything is thrown together, which means 
that a lot of information about the materials is 
lost. Information that can give materials a lot 
of value, provided that the demolition work is 
conducted correctly. That is why a demolition 
company is ideally only asked about their ser-
vices and to separate these from the proceeds 
of the materials and the costs associated with 
storing or processing materials.

The result of the work for the preparation of the demolition of a building is an op-
erational plan with activities that yield an agreed value of materials for the client. 

The following process activities are part of the preparation of demolition activities: 
•	Recording the objectives of the demolition between the client (owner of the 

building) and the contractor (demolition company). 
•	Creating an operational demolition plan aimed at optimizing value for the cus-

tomer.
•	Setting up the work area, conducting risk analyses and providing the necessary 

capacities, machines, resources, and tools to conduct the demolition process. 
•	Define a scenario to follow to allow flexibility. 
•	Recognize with all stakeholders these aspects: timing, storage, costs, elements 

to be deconstructed and by whom and for what, destination of deconstructed 
elements.

8.
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the available materials in a building, the de-
gree of removability of these materials and the 
value of these materials.

This means that the services to be provided by 
a demolition contractor are aimed at deliver-
ing those materials of a certain value and that 
he is in fact also liable for this. In the contract 
between the client and the demolition con-
tractor, the delivery of these values must be 
central, whereby points of attention such as 
damage, risks, force majeure, and all associat-
ed elements that are necessary to guarantee 
the value for the client are important elements. 
Such an agreement is therefore an important 
product. A difficult product when it is discussed 
for the first time.

A second important activity for the sustainable 
removal of materials concerns the preparation 
of people, machines, tools, and other resourc-
es to be deployed during the demolition of a 
building. A preparation that focuses on that 
combination of deployment of resources, that 
damages and other forms of loss of value can 
be prevented in different construction forms of 
a building. And where the value of the custom-
er is central.

Derived from this preparation of activities, ac-
tivities are then discussed that are operational 
in nature, such as setting up the work area, the 
ongoing risk analyses with regard to danger-
ous situations for people and machines, the 
use of electrical and motor aids, the logistical 
flows with regard to materials in the workplace 
and the removal of these materials.

It was previously indicated in chapter 7 that 
the timely organization of the buyers of the 
materials and thus also the removal of the ma-
terials is an important yield-promoting activi-
ty. Therefore, also start by organizing the end 
of the trajectory well, because it is precisely in 
this link that the most added value is created 
in a social cost-benefit analysis about Circular 
Demolition.

8. 4. Methods, techniques, 
templates and instruments
Sustainable demolition focuses on value crea-
tion for the customer in the form of maximally 
reusable valuable materials. In this, techniques 
from the world of optimising production pro-

cesses, such as the Lean philosophy, as original-
ly developed by Toyota, can play an important 
role. Using the Lean philosophy in demolition 
is new but can be an important quality instru-
ment for the entire sector for the provision of 
services.

If a tender is used to organize the cooperation 
between the property owner and the demo-
lition company, the templates for this tender 
should focus on:
•	 The information about the building in the 

tender documents
•	 Mentioning all elements related to the reuse 

approach in the tender: technical invento-
ries, reuse objectives.

•	 The provision of a catalogue/inventory of the 
possible elements for reuse.

•	 The organization of visits to locations.
•	 Surveying experienced building owners 

to share approved tender documents and 
contracts.

•	 The selection of experienced and strong ref-
erences on the reuse approach.

•	 The selection of the company with the high-
est added value. Not with the lowest costs.

•	 Collaborating with local teams. They know 
the local network better; construction sites 
come and go will be more present during 
the project.

•	 Choosing experienced companies with 
strong references in the field of deconstruc-
tion and reuse.

•	 The question of the use of methodology, 
initial ideas, etc. Information specific to the 
project.

•	 The demand for information from compa-
nies on methods of deconstructing, storing, 
and transporting key products.

•	 Provide drawings of the elements that 
would be reused, provide a catalogue of 
all the elements integrated into the reuse 
approach.

•	 Organizing visits.
•	 Requiring companies to provide proof of 

insurance for the implementation of reuse 
solutions.

In this way, an important insight is obtained 
into the cost-benefit analysis of each material 
for certain parts of the building, as well as the 
different costs of services related to the “har-
vesting” of each material. It also becomes vis-
ible to see which costs can be avoided in the 
future if parts of a building can be dismantled 
due to the choices made when constructing 
the building.

This chapter provides a step-by-step overview 
of the various activities, as well as the risks and 
necessary quality associated with the activities.

8. 2. Input
The demolition preparation has the following 
input variables:
1.	 The decision to demolish a building sus-

tainably (Chapter 7)
2.	 The inventory and registration of the 

materials in the digital materials database 
(chapter 3)

3.	 The RBIM results regarding deconstruction 
steps, type and number of connections 
and their locations as part of tender docu-
mentation.

4.	 The availability of the 3D reversibility data 
and 3D viewer in the project documenta-
tion.

5.	 A summary of the degree of removability 
of the materials in the building (chapter 3). 
Use these results with the following infor-
mation:
a.	The number of disassembly operations 

per product,
b.	Number of disassembly steps,
c.	The number of physical relationships per 

product/material
d.	Type and number of direct and indirect 

connections made during assembly and 
after assembly of the products to devel-
op disassembly strategy

6.	 The social value of the materials in the 
building (Chapter 5)

7.	 Knowledge of these materials and value 
among employees

8.	 The available people, machines, resources, 
tools, and methods

In some cases, the following inputs are ideal, 
but not mandatory, when preparing for the 
demolition process:
•	 Disassembly tests allow us to identify the 

best disassembly method, so that the integ-
rity of the product can be maintained. Try to 
observe the disassembly potential during a 
visit, or the later visit that is organized after 
the products have become available.

•	 Organize a specific visit with the demolition 
company. They can take an expert look and 
give advice.

•	 For true deconstruction of previous tests, 
focus on products that do not require heavy 
machinery (unless such machinery is already 
present).

•	 Drawing up a contract for the disassembly 
tests.

•	 The time for disassembly testing must be 
provided in the project schedule.

•	 If residual performance is not known and 
is critical (or required by users or a control 
agency), provide the required verification 
tests. Consult existing guides (for example 
French FBE guides on a range of products, 
which describe the verification protocols), 
consult product standards (national and/or 
European) describing the tests required for 
new products, speak to the control agency 
about the characteristics of the required 
tests and the tests needed.

•	 Minimize the number of tests (= costs) and 
take estimated performance into account 
where possible.

•	 Estimate the costs of contacting experi-
enced local laboratories, manufacturers, or 
actors.

•	 Sometimes evaluates at universities are ac-
cessible. This saves on costs.

•	 Perform testing on representative samples.
•	 In all cases, think about insurance issues. 

Validate with the design team, with the in-
spection agency, with the insurance, that all 
necessary necessities are available.

8. 3. Products and services
In preparing for demolition, the work must be 
organized in such a way that the materials are 
delivered, as desired by the client, at the value 
for this client. This is based on the analysis of 
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Respodent 5: Yes, the demolition company 
must estimate the cost difference between a 
demolition and a deconstruction. It depends 
on the materials, sometimes it is the same 
protocol, and sometimes it is much more 
complicated to deliver the material without 
damage. So, the quote can be different be-
tween the two methods.

Question: Local authorities may impose 
requirements for the preservation of a build-
ing’s heritage features, which may hinder im-
provements in energy or material efficiency.

Answer: Many local authorities have declared 
climate emergencies and/or set far reaching 
carbon reduction targets. These can be refer-
enced alongside the potential carbon savings 
from replacing the heritage features of the 
building. Cambridge City Council’s conserva-
tion team (Entopia Building) wanted to retain 
the appearance of the Georgian windows, 
which would limit natural light and operation-
al energy efficiency improvements. By demon-
strating how carbon savings would align with 
the council’s evidence-based reduction tar-
gets, and how the windows could be changed 
whilst retaining the key heritage features of 
the building, a compromise was reached.

Question: Unknown building elements can 
increase program time and costs.

Answer: Ensure that time is allocated in the 
program to assess the condition of materials 
before the project begins. The availability of 
passports will make it easier to resolve these 
issues in the future.

8. 9. Comments
There are no comments to add yet.

8. 10. References
References within projects
The desire to supply the stones from Ettelbrück 
station as separate products for reuse means 
that there is no question a classic demolition 
process, but for a dismantling of the building. 
As desired by the building owner, a quotation 
was made in the project phase for a classic 
method of demolishing the building but lat-

er supplemented with quotations for a sus-
tainable method of dismantling, as described 
in the tender documents. It concerns various 
materials with different values, whereby each 
material calls for its own cost-benefit analysis, 
whereby additional costs up front (inventory 
and analysis), the additional costs for disman-
tling (how high are these), are weighed against 
the additional revenues of scarce materials. 
For the continuation of the pilot, an interview is 
planned with the demolition/dismantling com-
pany about the various efforts in a traditional 
demolition process and the activities that are 
conducted in a sustainable demolition process, 
including the differences in costs/benefits and 
different working methods. The demolition 
company will work with “gold (scarce stones)” 
and what does this mean for them. And how 
to deal with materials that are becoming in-
creasingly scarce, and the effect on their way 
of working now and in the future.

•	 Being clear about the objectives (decon-
struction actions, requirements for the 
quality of products after deconstruction, % 
damage, timing, responsibilities for storage 
and transportation, etc.).

•	 The purchasers of the materials that are 
released.

8. 5. Results
The result of the work for the preparation of 
the demolition of a building is an operational 
plan with activities that yield an agreed value 
of materials for the client. Not primarily a clean 
site, but a combination of labor, resources and 
working methods, which yields both a clean 
site and an optimal value in alternatively appli-
cable materials. Work for which the demolition 
company is compensated in terms of its servic-
es, and no longer in the form of a combination 
of compensation for services and its own pro-
ceeds from materials. After all, the latter now 
belongs to the owner of the building.

8. 6. Quality factors
The quality factors that are addressed in this 
part of the work are very similar to the quality 
factors that are also addressed in production 
and/or logistics companies in terms of their op-
erational processes. It is important that a cer-
tain quality standard or philosophy is used. An 
example of the first is working with ISO stand-
ards. An example of the second, which goes 
much further than a standard, such as ISO 
alone, is the Lean philosophy.

8. 7. Process activities
The following process activities participate in 
the preparation of the various demolition ac-
tivities:
1.	 Recording the objectives of the demolition 

between the client (owner of the building) 
and the contractor (demolition company).

2.	 Creating an operational demolition plan 
aimed at optimizing value for the cus-
tomer, given the boundary conditions as 
agreed in the contract award.

3.	 Setting up the work area, conducting risk 
analyses and providing the necessary ca-
pacities, machines, resources, and tools to 
conduct the demolition process.

4.	 Define a scenario to follow to allow flexibil-
ity.

5.	 Recognize with all stakeholders these 
aspects: timing, storage, costs, elements 
to be deconstructed and by whom and for 
what, destination of deconstructed ele-
ments.

6.	 Use the DDC platform and tools to identify 
the potential of the existing building and 
potential scenarios.

7.	 Use the digital reversibility of a building to 
define design requirements for the design 
team and the required circularity profile of 
the building, as well as deconstruction and 
reuse requirements for the contractor.

8. 8. Questions and Answers
The following questions have been addressed 
in projects on this topic. An answer has been 
provided for each question.

Question: Do you request different quotes 
from the demolition company for a classic 
demolition method and a circular demolition 
method? If so, how do these quotes differ?

Respodent 1: Normally not. Prior to the ten-
ders, we signal the willingness to apply a 
circular process. That is why we include this 
question in the tender documents, and the of-
fer is drawn up based on these requirements.

Respodent 2: No. If circular demolition is 
requested, this is stated in detail in the tender 
document, and it is the only quote requested.

Respodent 3: Up to now: no. From now on, of 
course. We are thinking about how we can 
best provide this in our public procurement 
documents.

Respodent 4: Normally not.
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The execution of the demolition and the 
securing of the value of the materials.

9. 1. Introduction
This chapter deals with the way in which the 
value of materials can be effectively secured 
during demolition work. It describes various 
methods, techniques and procedures that 
should ensure that waste of materials and 
damage to materials are prevented, so that the 
value of materials remains as high as possible. 
And the requirements of the owner of the real 
estate object, who is liable for the delivery of 
the materials with a certain value to a buyer of 
the reusable materials, can be met.

9. 2. Input
The operational demolition plan
1.	 Setting up the work area
2.	 The availability of risk analyses
3.	 The availability of capacity, machines, tools, 

and resources
4.	 Knowledge of materials and the value of 

materials among employees
5.	 Methods and craftsmanship for sustaina-

ble demolition.
6.	 The use of instruments from the quality 

framework used by the demolition compa-
ny, for example from the Lean philosophy.

The broad understanding of the demolition 
company and its employees of the concept 
of “value for the customer”, the prevention of 
“damage and waste” and awareness of the 
consequences of “liability”.

9. 3. Products and services
The demolition company provides the follow-
ing services in the operational demolition pro-
cess based on the operational demolition plan:
1.	 Removing, stripping and/or dismantling 

stairs, frames, roof structures, ceilings, floor 
finishes, wall finishes, roof finishes, instal-
lations, stone walls, partition walls and 
wooden beams.

2.	 The removal or demolition of the struc-
tures of a building.

3.	 Separating the different materials at the 
source

4.	 The removal of the various materials to the 
depots for these materials or the reuser of 
the materials.

The result of the demolition process is the “handing over” of the materials from 
a building to the owner of these materials, so that the materials can then also be 
used alternatively,

The following process activities are part of the execution of the demolition and the 
securing of the various materials and their value: 
•	Conducting the demolition work 
•	The design and support teams must strictly monitor the deconstruction work, 

collect the documents, take photos, manage the recovery of deconstructed ele-
ments by targeted actors, report deconstructed, sold, stored elements. 

•	Separating and removing the materials
•	The ongoing evaluation to make improvements to prevent damage, loss, or 

waste in relation to customer value.

9.
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9. 10. References
References within projects
The stones in the Ettelbrück station have al-
ready been donated to the INPA (Institut Na-
tional du Patrimoine et de l’Architecture). The 
INPA wants to reuse the special stones to re-
build the same station in another location. The 
stones come from a quarry that has been closed 
for a long time, which makes the stones very 
scarce and therefore of great historical value. 
Including the saving in CO2 (including value) 
by reusing these stones. For the continuation 
of the pilot, an interview is planned with the fu-
ture owner of the stones, so that we can get an 
idea of the alternative value of the stones. We 
can also gain insight into the costs of repairing 
the reusable materials, and the costs of storage 
and wear.

9. 4. Methods, techniques, 
templates and instruments
The techniques, templates, and instruments 
available for the execution of the demolition 
belong to the domain of the demolition com-
panies themselves. This concerns methods, 
tools, resources, machines, and trained peo-
ple. And instruments that are aimed at avoid-
ing damage, loss, and waste in the operational 
process, so that the value for the customer of 
the reusable materials is secured. In this man-
ual we will only speak in general terms about 
these techniques, templates, and instruments. 
For the time being we leave the specific de-
scriptions to the demolition companies them-
selves.

9. 5. Results
The result of the demolition process is the 
“handing over” of the materials from a build-
ing to the owner of these materials, so that the 
materials can then also be used alternatively, in 
accordance with the agreed agreement.

9. 6. Quality factors
The quality factors in the process of sustainable 
demolition are influenced by the standard that 
imposes the “value for the customer of the re-
usable materials.” Derived from this standard 
for quality, many common quality factors will 
still be addressed at a demolition company, 
such as those relating to safety and working 
conditions. However, the focus on the various 
quality factors can change if the focus is not on 
a clean site, but on the implementation of the 
optimal social value for the customer in gener-
al. Depending on the development, vision and 
mission of a demolition company, the quality 
thinking will undergo small or large changes, 
which will lead step by step to a process of con-
tinuous development and improvement based 
on the development of employee competen-
cies, evaluation of business processes, cases, 
kaizen workshops etc.

In this manual we will for the time being only 
follow the general development here. The de-
tailed application of quality is left to the demo-
lition companies themselves.

9. 7. Process activities
1.	 The following process activities participate 

in the execution of the demolition and the 
securing of the various materials and their 
value:

2.	 Conducting the demolition work
3.	 The design and support teams must strict-

ly monitor the deconstruction work, collect 
the documents, take photos, manage the 
recovery of deconstructed elements by 
targeted actors, report deconstructed, sold, 
stored elements.

4.	 Separating and removing the materials
5.	 The ongoing evaluation to make improve-

ments to prevent damage, loss, or waste in 
relation to customer value.

9. 8. Questions and Answers
The following questions have been addressed 
in projects on this topic. Each question has an 
answer.

Question: Visual appearance of recycled 
materials can reduce the rental potential of a 
building.

Answer: Find examples of reused assets or 
materials to show clients and agents, and 
ensure they understand the marketing poten-
tial of low carbon or circular properties. In the 
Entopia building, the client was initially hesi-
tant about the reused raised access floor as a 
visible finish, but after seeing a similar exam-
ple, they supported the installation of the floor.

9. 9. Comments
The following comments can be added to this 
chapter.
Comment 1: If materials are not directly trad-
ed, the shadow price of the primary materials 
can be used as an alternative to describe the 
value of the materials. Given the pricing on 
local markets, in this case averages for multi-
ple markets will have to be drawn up to obtain 
the correct data.
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Securing the materials in a depot

10. 1. Introduction
To physically reuse materials, the detached 
and removed materials from a real estate ob-
ject must be stored in a depot for the period 
that they will not be used or await reuse.

This chapter describes the various aspects of 
securing materials in a depot, including reduc-
ing the costs that can be associated with keep-
ing materials in a depot. After all, the fastest 
way to reuse materials from a real estate object 
is directly from a building to a new building. 
However, this does not always have to be the 
best way, because in addition to costs, bene-
fits can also be linked to securing materials in a 
depot, if certain economies of scale and scope 
can be achieved that cannot be achieved with 
a single reusable material. This also applies if 
materials need to undergo processing to meet 
the demand of users again. Temporary storage 
is also necessary in such a case of upcycling.

In this chapter we assume a physical depot of 
materials, which is comparable to a wholesaler 
with a storage area. However, this certainly 
does not always have to be the case, because 
with a digital materials database linked to the 
blockchain registration, the building itself can 
also be seen as a depot, or urban mine.

10. 2. Input
The materials resulting from the demolition 
process.
1.	 Depots to store the materials.
2.	 Discount rates for calculating the present 

value of materials over time.

ith a depot or stock, a condition is set up to bridge the supply and demand of reus-
able materials in a physical sense. The administrative and digital side of the depot 
enables us to organize the matching between supply and demand, and to provide 
an overview of all available materials, to prevent damage, loss, and waste in this 
way.

When securing the various materials in a depot, the following process activities are 
involved: 
•	The delivery of the materials to the depot (inbound)
•	The method of storage and inventory management of the materials
•	The delivery of materials from the depot based on order processing (outbound) 
•	The digital administration of all inbound and outbound processes, partly based 

on the ownership rights of the materials from the digital materials database.
•	The continuous improvement of the various processes based on the quality 

standards and/or philosophy behind them.

10.
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Question: Do you have a temporary depot to 
store materials for reuse? Or is such a depot 
set up at external parties, who also takes care 
of the processing of the materials into reusa-
ble materials?

Respodent 1: Not yet. The processing of the 
materials guides the deconstructor, based on 
the requirements of the consultant.

Respodent 2: The materials to be sold or 
reused are stored on the site itself, in a part of 
the building that is preserved. For other pro-
jects this may be different. This storage issue 
will therefore be considered/answered in line 
with the project.

Respodent 3: Not yet for the building, but we 
have a depot for materials from infrastructure 
projects.

Respodent 4: Not us, but we have the goal of 
creating a depot in each region of France to 
store material. We are currently looking for 
internal sites.

Question: It is difficult and expensive to store 
and pass on used products for reuse.

Answer: Work with material exchange plat-
forms, such as Globechain and Collecteco. 
Also consider donating materials for social 
value creation.

10. 9. Comments
The following comments can be added to this 
chapter.

There are no comments yet that can be linked 
to this chapter.

10. 10. References
References within projects

Storing materials at the French Railways – the 
Villeneuve St. George project
Storage is provided for materials for which 
in-situ reuse has been confirmed or for which 
buyers have been identified for ex-situ reuse 
(according to the Interreg/VSG construction 
planning coordination). The construction com-
pany provides storage (organisation, fencing, 
security, cleaning etc.).
1.	 Ex-situ storage of materials:

a.	If each potential ex-situ reuse material is 
sold, we calculate between 200 and 250 
m² of storage space.

b.	In the tender document, the SNCF pro-
poses two options for 9 months of 250m² 
storage for ex-situ reuse:

c.	A storage area designated by the SNCF 
around the construction site: a city park-
ing lot rented by the city. Some restric-
tions: the parking lot is in a flood zone 
and is accessible from a tunnel, avoiding 
the movement of oversized materials 
(e.g., structural components) from the 
construction site to the parking lot. This 
requires more restrictive dismantling 
and new packaging considerations.

d.	A second zone to be identified by the 
construction company with an estimat-
ed cost of 18,000 Euros. Several construc-
tion companies have estimated the cost 
of this zone at 10,000 to 100,000.

2.	 In-situ material storage:
If potential in-situ is confirmed for the materi-
als, we calculate approximately 90m² of stor-
age space.
•	 Glass:  16m² storage space
•	 Mineral/concrete cladding (canopy):  27m² 

storage
•	 Stone facade (canopy):  7m² storage space
•	 Ceiling:  15m² storage room
•	 Ceiling lamps LED 60x60:  2m² storage 

space
•	 Kitchen appliances:  20m² storage room
•	 Internal doors:  2m² storage space

10. 3. Products and services
The central product in this chapter is not only 
the possibility to store materials in a way that 
retains their value, but also to be able to deliv-
er them in such a way that they can be reused 
at the highest possible value. After all, storing 
materials for a longer period is a loss of value of 
these materials, because the materials cannot 
be used for productive functions in a building. 
In this respect, we are ignoring the specula-
tive value of material stocks, because of price 
changes.

The function of a stock is to fill in various forms 
of questions from new users. To be able to com-
bine these with each other with new products, 
or to guarantee direct delivery of a product, so 
that one does not have to wait until a building 
yields new materials from a demolition pro-
cess.

The extent to which demanders and suppliers 
can be combined more quickly without loss 
of time is therefore the central product in this 
chapter. Derived from this product is then the 
reduction of the problem of damage, loss or 
waste that is associated with stock formation, 
in accordance with the business operations 
of every logistics company or wholesaler. The 
longer the time between a match of supply 
and demand, the higher these costs will be, in-
cluding loss through use, which can be made 
visible by means of the discount percentage of 
loss of value of materials in depots.

10. 4. Methods, techniques, 
templates and instruments
A material depot has both a physical side, in 
accordance with the storage location at each 
wholesaler or distribution centre, and a digital 
side in the form of a stock registration system. 
Such a system can be used for the administra-
tive handling of inbound and outbound pro-
cesses of the materials in a depot, as well as 
providing an overview of the materials that are 
available for the sale. The stock registration sys-
tem can be a specialisation of the digital mate-
rials database or be linked to this database via 
an API.

10. 5. Results
With a depot or stock, a condition is set up to 
bridge the supply and demand of reusable ma-
terials in a physical sense. The administrative 
and digital side of the depot enables us to or-
ganize the matching between supply and de-
mand, and to provide an overview of all avail-
able materials, to prevent damage, loss, and 
waste in this way. These results can be used 
again in the next step of the sustainable dem-
olition process, namely the trading of reusable 
materials based on their registered property 
rights.

10. 6. Quality factors
The quality factors that are important in the 
stock formation and stock management of re-
usable materials are the same as those for the 
quality standards of wholesalers and/or distri-
bution centers. Here too, for example, the ap-
plication of Lean philosophy can be useful.

10. 7. Process activities
When securing the various materials in a depot, 
the following process activities are involved:
1.	 The delivery of the materials to the depot 

(inbound)
2.	 The method of storage and inventory man-

agement of the materials
3.	 The delivery of materials from the depot 

based on order processing (outbound)
4.	 The digital administration of all inbound 

and outbound processes, partly based on 
the ownership rights of the materials from 
the digital materials database.

5.	 The continuous improvement of the vari-
ous processes based on the quality stand-
ards and/or philosophy behind them.

10. 8. Questions and Answers
The following questions have been addressed 
in projects on this topic. Each question has an 
answer:
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Processing

11. 1. Introduction
The desired integral cycle of circular use of ma-
terials currently only exists for a few materials, 
such as metals. For the other materials, there is 
no cycle, because after using the materials in 
a building, most of the materials are dumped, 
burned, or reused at a low value after demo-
lition (no disassembly). For these materials, it 
is economically cheaper to buy new materi-
als than to let existing materials undergo the 
actions of the cycle. However, for more and 
more materials, this balance is starting to shift, 
driven by price increases for new materials, 
geopolitical interests to obtain raw materials 
from the Urban Mines of Europe, instead from 
countries outside the European Union, as well 
as the pricing of the social costs related to the 
destruction of existing materials. This is done 
through liability and CO2 prices to produce al-
ternative new materials (ETS rights).

Examples of waste processors of building ma-
terials show that waste is increasingly becom-
ing a raw material, because after sorting and 
cleaning the materials, new raw materials are 
created that are competitive with primary raw 
materials. The same goes for products. Not be-
cause these secondary raw materials have now 
really become cheaper, but because the costs 
of primary raw materials are rising explosively. 
This creates a business model for the cycle of 
secondary materials, in which inventories of 
the costs and benefits of actions in this cycle 
model are of great importance in order to give 
as many stakeholders as possible in buildings 
an integral insight into their own derived rev-
enue model, which often includes part of the 
entire cycle. This is in comparison with a classic 
method of building and demolition, in which 
the disappearance of materials is an issue.

A cycle that not only has the physical flows of 
materials as a basis, but also the underlying 
legal and market structures (market masters) 
to further organize long-term contracts with 
materials in the chain. Precisely because in the 

cycle multiple stakeholders are continuously 
connected to each other in an enforceable way. 
In the classical way this legal infrastructure is 
absent, which results in waste being the norm, 
because the cycle can never be closed due to 
the loose cohesion between stakeholders.

Relatively high costs in a traditional method of 
demolition are caused by the transport costs to 
deposit the materials at a suitable waste loca-
tion or at a location for low-grade processing 
of materials, as well as the processing of these 
materials. These costs must be mapped out 
for each project with low-grade material pro-
cessing. It is expected that these costs will also 
increase, because increasingly higher demand 
is being made for the processing of these ma-
terials. Also, with low-grade reuse. It is true that 
these costs often have a local characteristic. 
Because higher costs of “depositing” reduce 
the relative costs of circular demolition, it is im-
portant that these costs, including the associ-
ated social costs, are monitored over time for 
strategic decision-making by each owner.

This also applies to the processing costs of 
high-quality material into new materials, or the 
direct reuse of material products. These costs, 
ranging from transport, cleaning, storage, and 
processing to new products, will also have to 
be made transparent, so that they can be in-
cluded in strategic decision-making processes 
about the handling of materials from buildings. 
Local processing costs per material will primar-
ily be the norm here but can be followed on a 
central platform if various (pilot) partners also 
supply the data for this.

Through (hopefully) innovations, processing 
costs of low-grade and high-grade processing 
per material can be made increasingly clear. 
This requires investment in collecting and pre-
senting data, which can also be supplemented 
with examples that are used in other parts of 
the circular demolition process.

The results of the processing process are the availability of secondary materials for 
the realization, renovation, and maintenance of buildings11.
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11. 6. Quality factors
Quality plays a central role in the reuse of ma-
terials in buildings. The processing or resto-
ration process of materials therefore aims to 
restore the functional and relational quality of 
the materials, in such a way that they meet the 
demand of the new owner of the materials and 
do not detract from the safety and functionali-
ty of the materials.

11. 7. Process activities
The process activities used in processing plants 
belong specifically to this company. It is be-
yond the scope of this Manual to go into this 
in detail.

11. 8. Questions and Answers
Question: Costs associated with reprocessing 
or cleaning materials (e.g., reclaimed stone) 
and uncertainty that materials will meet war-
ranties and performance specifications.

Answer: When specifying reused materi-
als, only purchase reused items that have a 
warranty. These costs and risks are expected 
to decrease as the industry becomes better 
equipped to support a circular construction 
sector (e.g., development of circular infrastruc-
ture, increasing awareness of repair processes, 
etc.).

11. 9. Comments
Further analysis in material processing – guide-
lines for the manual
Comment 1: Delivering clean materials to a 
processor increases the costs of the demoli-
tion company or the dismantling company 
but leads to higher quality materials when 
processed. And therefore, more revenue for 
the processor, or lower costs for dumping 
or incineration. The processor will share this 
higher gross margin with the demolition com-
pany for his or her preliminary work.

Comment 2: Making a 3D scan in the inven-
tory process reduces the costs of the remova-
bility analysis for a building, because 3D data 
can be read directly into a BIM model for this 

analysis. This then reduces the total costs of 
the inventory, which makes the business case 
of the cycle more accurate in total.

Comment 3: Inventory of materials improves 
the transparency of the materials, especial-
ly about quantity (removability) and quality. 
Transparent quality increases the value of 
these materials (“the Lemon problem”), after 
which the costs of inventory could be paid 
from the sale of the materials.

The cycle of materials can be improved repeat-
edly with similar examples, whereby the manu-
al aims to share and secure these examples, so 
that the various stakeholders know from each 
other why the action of one can also be prof-
itable for them. So, if I make a 3D scan at the 
front of the cycle, how does that lead to cost 
savings for the purchaser of the processor, who 
then makes new raw materials or products of 
the right quality?

Or the other way around, if the processor is 
going to pay for the purchase of waste, this 
means a direct incentive for the storage of ma-
terials, as well as the demolition or dismantling 
company, to work very efficiently and effective-
ly, because dumping and incineration costs are 
avoided, and they will be paid more for the de-
livery of “raw secondary raw materials”. In this 
way, the manual responds to the prevention 
of “system failure,” or insufficient coordination 
of actions of added value of subsequent chain 
partners, which negatively affects or even nul-
lifies the business model for the next in the 
chain. The manual makes these costs, benefits, 
and associated actions transparent, so that par-
ties in the cycle can make better agreements 
about quality, as well as compensation for their 
additional part in the chain.

The demolition or dismantling company then 
has an incentive to know exactly where valua-
ble materials are present in a building, whether 
they can be removed efficiently and with little 
or no loss of value, etc. There will also be an in-
centive for the “warehouse manager” of the 
cycle to strongly reduce the costs of stocks and 
storage with a rapid delivery to the processor, 
who for example makes granulate from it, in-
stead of weighing up storage costs against the 
costs of dumping or incineration. These latter 

In Belgium, for example, the Vlamera 8 law has 
come into effect. This will apply from January 
2023. According to this law, recyclable waste 
may no longer be incinerated but only pro-
cessed. The aim is for clean processing mate-
rials, because pollution can occur during the 
processing of concrete, for example, or through 
pollution in the concrete itself. Biobased fibres 
and synthetic fibres may be used in concrete. 
Steel fibres are not, because they will erode. 
This can cause chemical pollution or structural 
weakening.

In general, it can be said that little research has 
been done into the reuse of materials by waste 
processors or other parties in the chain. An ex-
ample is concrete. It is known that concrete 
contains chemical residues, that contamina-
tion can cause safety risks and that structural 
weakening can also occur. In fact, there is no 
legislation for the reuse of concrete. Only NEN 
2767 comes close.

Renewi indicates that a major transition is tak-
ing place in container processing. For example, 
materials are becoming increasingly valuable 
and the demand for reuse is growing. Material 
passports can be very useful for waste process-
ing. Little to nothing is usually known about 
waste that is currently coming in.

Waste processing is becoming increasingly so-
phisticated. Large installations are needed to 
process mixed flows. A new processing plant is 
being built in Heerle (Brabant). By setting up 
new installations, many materials and there-
fore also CO2 are saved. Renewi indicates that 
this is approximately 23,000 tons of CO2 per 
year. This has a value of 1,472,000.- according 
to the current prices of CO2 rights.

Renewi indicates that waste processing is be-
coming increasingly large-scale, also because 
good waste processing produces new materi-
als with high added value. Given the rising pric-
es of primary and therefore also of secondary 
materials, the delivery of materials to the pro-
cessing plants is now also paid for.

11. 2. Input
The following inputs are used as input for the 
processing of materials.
1.	 Materials from the depots
2.	 Materials directly from a building

3.	 Material passports of the materials
4.	 The degree of “beauty” of the materials.
5.	 The transport of the materials to the pro-

cessor.
6.	 Processing installations for materials as 

waste
7.	 Tools for refurbishing, repairing, or restor-

ing materials.

11. 3. Products and services
The central service in the processing of waste 
from building materials is the conversion of 
materials of lower quality into materials of that 
quality, so that these materials can be used 
directly for a building, or are processed into 
semi-finished products, with which the indus-
try can make new products for construction. All 
this primarily without loss of material, leading 
to new values for building functions and with 
minimization of the various environmental 
costs. The services are provided in processing 
plants, where large quantities of construction 
waste are sorted based on various aspects, such 
as size, type, beauty, etc., and are processed 
into clean granulate of this material. Or it con-
cerns “refurbishment hubs” where products for 
construction are repaired, or for example made 
to measure. Here too, it can concern a range 
of products and materials, but the most impor-
tant thing is that no physical piece of material 
is lost.

11. 4. Methods, techniques, 
templates, and instruments
The methods, techniques and instruments 
used in processing plants belong specifically to 
this company. It would go too far in this Manual 
to go into this in detail.

11. 5. Results
The results of the processing process are the 
availability of secondary materials for the re-
alization, renovation, and maintenance of 
buildings. And indeed, at a social value that is 
comparable to the price or value of primary 
materials. The quality of the secondary mate-
rials is known, the connection to the demand 
of new users, as well as the availability of these 
materials.
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costs of waste, including the social costs there-
of, will then disappear, or at least be drastically 
reduced.

In this circular approach, we can then not only 
determine the additional costs and additional 
benefits of an extra step for the next link on the 
way to a closed loop for each link but also gain 
insight into the nature of a disruption. After all, 
as the processor’s case shows, improvements 
in some links require investments. And some 
investments cannot always be paid directly 
from a company’s liquidity. Or where there is 
a temporary unprofitable peak, as is the case 
with the marketplace for trading on the “titles/
tokens” for materials.

These obstacles can emerge in the cases and 
should be mapped with the descriptions in the 
manual. They will then be placed on the “fund 
list,” to which government funds or investor re-
sources can be linked.

Three lines/scenarios are provided for search-
ing for information and sources of the manual:
1.	 Mapping the direct visible costs of all ac-

tions in the cycle (classic or circular) to be 
expressed in Euros per 1,000 kilos of glass, 
polymers, and concrete. Each cost descrip-
tion is given a paragraph in the manual 
with the appropriate component.

2.	 Mapping efficiency gains of investments 
and innovation in one part of the cycle 
inproving on the other parts of the cycle 
on ther way from classic to circular (in-
terventions). For example, from inventory 
on demolition/disassembly, or from pro-
cessing to the purchase of raw materials. 
Always expressed in Euros per 1000 kilos 
of glass, polymers, and concrete. Each 
intervention will be described in the rele-
vant paragraph in the manual. A list will be 
made of types of interventions throughout 
the cycle, arranged according to link-to-
link effect.

3.	 Mapping the effects of “tipping points”. 
That is, events that lead to closing the 
loop instead of disrupting it. For example: 
earning money from the delivery of waste, 
instead of paying for it. Or setting up a 
marketplace for trading rights to materials. 
Tipping points result in major behavioural 
changes of all stakeholders and subse-
quently cause major disruptions in the 

development of a market. Each “tipping 
point” belongs to a specific link in the loop, 
which is described in the manual.

11. 10. References
There are no references yet for this chapter, 
other than those shown in the comments sec-
tion.
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Marketplaces

12. 1. Introduction
The central activities around the reuse of ma-
terials in buildings focus on the connection be-
tween the owners of these materials in a build-
ing and the stakeholders who can determine 
if and where these materials will be reused. A 
connection that under certain conditions can 
also lead to a transaction regarding these ma-
terials on a digital marketplace. In the project 
plan Demo Blog this is called “the improved 
marketplace for architects”. The central goal 
in which the Materials Database Cirdax plays 
an important supporting role, both as a data 
source for materials (the old version) and a tool 
for stakeholders to define their needs in the 
field of materials, including secondary materi-
als.

An enriched marketplace for the continuous 
(re)use of materials has a two-way relationship 
between stakeholders, via the marketplace 
itself, as a starting point. It is therefore differ-
ent from a one-sided marketplace or webshop 
where materials from buildings are offered to 
anonymous buyers. The framework for an en-
riched marketplace for materials from build-
ings, as described in the work on the DBL 
Cirdax, consists of four separate elements that 
together form a marketplace framework for 
secondary materials:

1.	 Transparent delivery of building materials 
by property owners based on a Materials 
Database, such as Cirdax or Concular.

2.	 The demand from stakeholders in the built 
environment for secondary materials, in 
particular the demand from architects 
and construction companies. (Stakeholder 
suite)

3.	 The manner and conditions under which 
transactions involving secondary materials 
can be conducted, including the role of 
blockchain in ensuring ownership of mate-
rials (see also Chapter 4)

4.	 Establishing a (regional) economic order 
within which transactions with secondary 
materials can be organised in a sustainable 
manner (see section 9 of this chapter).

All four elements are strongly connected, be-
cause without the supply of secondary mate-
rials there is no demand for these materials. If 
the quality of the secondary materials is insuf-
ficient or unknown, these materials will not be 
used anyway. The stakeholder suite therefore 
offers stakeholders such as architects and con-
struction companies the opportunity to define 
their demand for secondary materials, with the 
supply of potentially reusable materials being 
provided by Cirdax itself. In this way, stakehold-
ers can work on aligning supply and demand.

The outcome of a marketplace is the successful transaction, expressed both in 
terms of transac tion volumes and the total value of transactions.

When trading reusable materials in a (digital) marketplace, the following process 
activities are involved: 
•	The physical setting up of the marketplace in the form of a digital application. 
•	The legal structure of the marketplace allows buyers and sellers to enter the dig-

ital marketplace. 
•	Publish information on marketplaces
•	The legal shaping of transactions on the market in the form of agreements
•	Organizing management and supervision of the market and the various trans-

actions
•	Applying a process of continuous improvement.

12.
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Mc = Mb+Mm-P

Whereby:
Mc: the proceeds from the sale of materials
Mb: the financial income from the sale of ma-
terials
Mm: the social return from the sale of materi-
als
P: the commission on sales associated with 
the marketplace used for the sale.
To follow Mb, prices will have to be determined 
for all materials. If these materials are not trad-
ed directly, the shadow price of the primary 
materials can also be used for this. Given the 
pricing on local markets, averages for multiple 
markets will have to be drawn up in a cost-ben-
efit analysis for the correct data.

To track Mm in money, the amount of CO2 
saved from a material must be known. Then 
this saving, as well as the size of the materials, 
can be multiplied by the CO2/ton price of emis-

sion rights, which is traded on the EEX. This 
emission price is currently around 70 Euros per 
CO2/ton (May 15, 2025).

The commission on the sale of materials as-
sumes that there is a market for reusable ma-
terials. However, these are currently very local 
or non-existent. Normally, a commission on a 
transaction varies between 0.5% and 5% of the 
value of the material.

For a strategic analysis of the costs and bene-
fits of circular demolition vs. classic demolition, 
the different sales prices of the most common 
materials in a certain environment need to 
be continuously monitored to correctly im-
plement this strategy. This also applies to the 
shadow prices on saved CO2, which can only 
actually be included in the cost-benefit analy-
sis if the rights to the saved CO2 are also trada-
ble. At present, they can only be mentioned in 
technical and quantitative terms.

Assessment of the circularity of multiple 
cycles
The most characteristic challenge of circulari-
ty concerns solving the problem of asymmet-
ric information between sellers and buyers of 
building materials. That is, how buyers and 
sellers in a marketplace can enter a transac-
tion with each other, even if this transaction 
with respect to a material is far in the future. 
The problem of asymmetric information is also 
called the Lemons problem, after Akerlof (1970).

The problem of asymmetric information when 
using a Digital Materials Database is also called 
the problem of multi-cycle circularity assess-
ment. This can be translated as follows. The cy-
cle of a material starts in the world of circularity 
with the inventory of the quantity and quality 
of the materials in a building (chapter 3). This 
assessment of the materials is recorded in sys-
tems such as Cirdax or Concular, which serves 
as a data management system for these mate-
rials. Transparency in information about these 
materials is the first step in the multi-cycle as-
sessment and reduces the problem of informa-
tion asymmetry on the supply side of materials.

The second test within the materials cycle con-
cerns the mapping of the need for secondary 
materials by a future user, such as an architect 
or construction company. This user must con-
sider various aspects concerning the quality of 
materials, such as legislation and regulations, 
quality, and suitability of the materials. He or 
she will assess the need for secondary materi-
als based on the availability and quality of the 
secondary materials (second assessment). This 
assessment is supported by the Stakeholder 
Suite, which is explained further in this para-
graph.

The match between demand (need) and sup-
ply creates a transaction, where the material is 
the object of the transaction. But a transaction 
itself is also part of specific forms of asymmet-
ric information, which often arise when using 
the material after purchase. If a material does 
not meet expectations (the third assessment), 
the question of liability arises. This can also be 
organised based on the property rights that 
are linked to each material and are visible in 
the material passport of a material. Because 
this property right is created based on block-
chain registration, it is always possible to find 

out who the previous owner was and who 
must take care of it. Compliance with the (pri-
vate) contract that is linked to the delivery of 
the material. This third assessment completes 
the cycle of a material and its reuse.

Available materials can thus find a new owner 
by making these materials part of a transaction 
between a buyer and a seller of these materi-
als. Buyers and sellers can efficiently manage 
these transactions in the marketplace. This can 
be a digital or physical marketplace. To func-
tion efficiently and effectively as a marketplace 
for reusable materials, the marketplace must 
meet a few requirements. These requirements 
can also ensure that the operation of this mar-
ketplace is so effective and efficient that the 
value of the various materials also increases. 
An effect that can last throughout the entire 
chain, as described in this manual.

In summary, the assessment of the multi-cycle 
circularity of a material consists of three parts: 1. 
Inventory, 2. requirements formation and 3. the 
(enforceable) transaction. Blockchain registra-
tions provide the functionality to record own-
ership rights, enabling transactions on a digital 
marketplace. Furthermore, it ensures that buy-
ers (architect and/or construction company) 
and sellers can make binding and enforceable 
agreements with each other, which also pro-
vides a legal basis for the stakeholder suite.

Cost-Benefit Analysis for Marketplaces
In the process prior to the sale of materials 
from a building, these materials are processed, 
the origin and quality of the materials are reg-
istered and verified, so that problems arising 
from asymmetric information (the “lemons” 
problem) do not arise. This means that in terms 
of costs, only those costs are incurred that are 
related to the process of sale or alternative in-
ternal use of the materials, and the possibili-
ty of converting the saved CO2 emissions into 
tradable emission rights and the sale of these 
rights.

Since the social return of saved CO2 cannot yet 
be converted into money, the financial return 
will be equal to the value of the materials on a 
(digital) marketplace, which is comparable to 
primary materials at the same quality, minus 
the sales commissions of the digital market-
place. In other words:
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2.	 The legal structure of the marketplace al-
lows buyers and sellers to enter the digital 
marketplace.

3.	 Publish information on marketplaces. To 
date, there are several well-known exist-
ing e-marketplaces. They are different for 
each country and between regions. Some 
e-marketplaces are “national”, but 90% of 
the published elements are in a specific 
area. Try to find an e-marketplace that has 
been introduced in your area. Let informa-
tion about the destination of the product 
(to be stored, directly implemented, sold...) 
be indicated by the intended stakehold-
er. Additional aspects are discussed and 
checked.

4.	 Send information by email to your network 
(all actors previously identified), publish 
information on your own website.

5.	 The legal shaping of transactions on the 
market in the form of agreements that can 
be settled automatically, both in terms of 
transfer of money, in terms of physical de-
livery, and in terms of remuneration for the 
market master.

6.	 Organizing management and supervision 
of the market and the various transactions

7.	 Applying a process of continuous improve-
ment.

The following comments can be made about 
this chapter.
•	 Management of the dismantled products via 

the dismantling company
•	 Control of the dismantling works and stor-

age via the architectural or engineering 
firms

•	 Use accurate and serious traceability meth-
ods, documents, and tools. The applicability 
must be clear in all tenders.

•	 If you have a physical warehouse, add a dig-
ital method/tool ​​to track transactions. Also 
define delivery, entry, security and exit rules.

•	 Push to use/sell the products quickly. The 
longer the time between a match of supply 
and demand, the higher these costs will be, 
including loss through use, which can be vis-
ualized by the discount rate of loss of value 
of materials in depots.

•	 Define the mode of transport and packaging 
in advance for transport (do not wait until 
the last day). Ask construction companies 
or specific suppliers how new products are 
packaged, search the internet and reuse 
reports/manuals.

12. 8. Questions and Answers
The following questions have been addressed 
in projects on this topic. Each question has an 
answer.

Question: Do you or your customers use an 
internal marketplace for materials?

Respodent 1: Not yet. We are developing, in 
collaboration with other companies, a physical 
platform to store the deconstruction materials 
and elements. It should be launched in 2022.

Respodent 2: Yes, we have an internal market-
place.

Question: How do you or your clients calcu-
late the value of reused materials? From an 
internal (market)place prespective or with 
the help of an external marketplace?

Respodent 1: An estimated valuation is made 
by the company responsible for the assess-
ment of the project (consultant), based on 
their contacts. The demolition company calcu-
lates the demolition costs with respect to the 
treatment required by the consultant.

Respodent 2: Not done yet. The first approxi-
mation should be ¼ to a third of the price for 
new material.

Respodent 3: We have no experience with this 
yet. The consultant is currently investigating 
which method can be used for this.

Respodent 4: The company responsible (con-
sultant) makes an approximate estimate. The 
deconstructor values the demolition costs 
with respect to the treatment that the con-
sultant needs.

Respodent 5: The value of reused material is 
compared to new material that would have 
been purchased. This value is not linked to the 
marketplace.

12. 2. Input
Available materials, including the ownership 
rights to these materials, as recorded in the 
blockchain registry linked to the digital mate-
rials database
1.	 Buyers
2.	 Sellers
3.	 Information about the materials in terms 

of quantity, quality, and availability.
4.	 Prices of the different materials.
5.	 Market accessibility in terms of conditions 

relating to market entry and exit.

12. 3. Products and services
The central product in this chapter is a (digital) 
marketplace for reusable products. The mar-
ketplace has suppliers of materials who can of-
fer their materials for sale, buyers/requesters of 
reusable materials, and a market master who 
can connect supply and demand. In fact, the 
market master is the party behind the (digital) 
marketplace that sets and creates the condi-
tions. The costs that this process entails, and 
the value that the connection between sup-
ply and demand creates, are the basis for the 
compensation for the services of the market 
master. Compensation from which the market 
master must be able to pay the costs for the 
digital marketplace.

Supply and demand are digitally matched and 
implemented by exchanging ownership rights 
to the materials, not necessarily by changing 
the physical presence of the materials. This can 
remain in the depot, or even within a build-
ing, if the materials have not yet been released 
from the building itself.

12. 4. Methods, techniques, 
templates and instruments
The product of the marketplace is made ac-
cessible by means of an IT application, which 
allows buyers and sellers to connect with each 
other. A digital marketplace, connected to the 
digital material database and the property 
rights module via blockchain technology. The 
Blockchain registration gives us the possibil-
ity to track and trace products by means of 
the way the blockchain is organized, i.e., each 
new owner in a chain of activities or ownership 

means that an additional block or ledger is 
added. In this way, the succession of sold prod-
ucts can be followed.

Other resources include:
•	 Various follow-up templates and standard-

ized follow-up documents related to materi-
al transactions.

•	 Templates related to traceability and track-
ing of materials.

12. 5. Results
The outcome of a marketplace is the successful 
transaction, expressed both in terms of trans-
action volumes and the total value of transac-
tions.

12. 6. Quality factors
To function properly as a market, a market 
must meet the following requirements:
1.	 The quality of the materials to be traded 

must be transparent.
2.	 Ownership of the materials must be trans-

parent and legally secured.
3.	 Access to the market and the conditions 

for selling and purchasing materials should 
be made transparent.

4.	 The prices of the materials must be main-
tained continuously.

5.	 The settlement of purchase agreements 
should be able to be settled automatically.

6.	 When settling a purchase agreement, the 
buyer must be able to indicate whether 
the materials should be delivered and, if so, 
to which physical location.

7.	 The financial settlement of transactions 
on the digital market and the compensa-
tion for these transactions for the market 
master must be able to be settled auto-
matically.

12. 7. Process activities
When trading reusable materials in a (digital) 
marketplace, the following process activities 
are involved:
1.	 The physical setting up of the marketplace 

in the form of a digital application.
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C-BIM addresses this challenge by system-
atically documenting material properties 
throughout their lifecycle. This includes not 
only the type and location of materials, but also 
characteristics such as disassembly potential, 
historical use, and maintenance status. By mak-
ing this information reliably available across 
time, C-BIM reduces information asymmetry 
between current owners and future users. In 
economic terms, it creates the conditions for a 
functioning market in which reused materials 
are valued more accurately, and transactions 
can take place with greater confidence and 
fairness.

B. Lowering Transaction Costs:  Coase and 
Ownership Structures
Ronald Coase, in his foundational work The 
Problem of Social Cost (1960), emphasized the 
importance of clearly defined property rights 
in resolving complex societal challenges. He 
argued that when ownership is unambiguous 
and transaction costs are low, individuals and 
organizations can often resolve conflicts or 
manage shared resources efficiently, without 
heavy external intervention. However, when 
transaction costs are high – due to uncertainty, 
lack of trust, or insufficient information—solu-
tions become more difficult to implement, and 
valuable exchanges may never occur.

This insight is highly relevant for the circular 
economy, where reused materials must often 
change hands across time and context. In the 
absence of clear ownership and traceability, 
significant transaction costs arise. Buyers and 
sellers must invest heavily in verifying quality, 
confirming liability, or even locating materials 
in the first place. These frictions can make re-
use economically unviable, even when materi-
als themselves are perfectly serviceable.

C-BIM offers a pathway to reduce these trans-
action costs by establishing both information-
al and legal clarity around materials. Through 
detailed documentation and the assignment 
of unique identifiers to components within a 
building, C-BIM creates the foundation for ma-
terial ownership rights that can persist through 
time. Technologies such as blockchain can re-
inforce this framework, ensuring that owner-
ship and usage history are securely recorded 
and transparently updated. This makes it pos-

sible to know, at any point in the future, who 
holds the rights to a given material and under 
what conditions it can be transferred or reused.

As highlighted by Ramon Hingorani in the con-
text of the SUM4Re project, information plays a 
crucial role in reducing transaction costs relat-
ed to the reuse of materials – such as steel 
beams – by making their provenance and qual-
ity traceable and verifiable. By reducing ambi-
guity and the effort required to negotiate fu-
ture reuse, C-BIM helps transform circularity 
from a complex, niche activity into a scalable, 
accessible economic system – one that is not 
limited to large players with the means to in-
vest heavily in uncertain long-term returns.

Understanding Asset Specificity:  Williamson 
and the Nature of Materials
Oliver Williamson expanded on Coase’s insights 
by analysing how different transactions incur 
different costs depending on the characteris-
tics of the goods or services involved. His theo-
ry of asset specificity shows that certain assets 
are highly specialized and context-dependent, 
making them less interchangeable and harder 
to transfer without incurring additional costs. 
The more specific an asset is to a particular use 
or setting, the greater the transaction costs in-
volved in reassigning or reusing it.

This is highly relevant for materials in the built 
environment. Some materials – such as stand-
ardized bricks or timber – may be easily reused 
across different contexts. Others, however, are 
far more specific. A material’s toxicity, its dis-

Firms and people face large transaction costs 
in case they bargain bilaterally with all other 
parties located onto to the river.

Question: Are you or your client also selling 
materials from a building to third parties? 
Or does that only work for your demolition 
company?

Respodent 1: Depends on the contract.

Respodent 2: Only for the demolition compa-
ny. Sale of the materials via the owner (CFL). 
Test on the pilot site Ettelbrück

Respodent 3: Not relevant to date. In the up-
coming construction work there will also be 
sales for third parties

Respodent 4: Depends on the contract.

Respodent 5: Yes, we can sell materials to 
third parties.

12. 9. Comments
The institutional design of a circular econo-
my
In chapter 2, as well as in paragraph 1 above, we 
looked at the time factor in the framework of 
a qualitative cost-benefit analysis. We also call 
this the institutional design of a circular econ-
omy. Many economists have already written 
about this design. In the following, we apply 
these insights to the preconditions for a circu-
lar economy, which also gives us a grip on the 
issue of time. As well as on the organization of 
the futures contracts for materials that are still 
present in a building, but do not yet have a fu-
ture destination.

The topics we will discuss are:
1.	 Asymmetric information,.
2.	 The lack of property rights and the transac-

tion costs associated with this,
3.	 Special properties of materials,
4.	 The role of institutions for a circular econ-

omy, including law, organizations and the 
market and finally

5.	 The organization of common goods, such 
as a river, the raw material stock stored in 
buildings (urban mines) the time factor, 
or the information that is available about 
buildings and the built environment.

A. Reducing Information Asymmetry:  Aker-
lof and the “Lemons” Problem
One of the key economic challenges in estab-
lishing future transactions for reused building 
materials is the problem of information asym-
metry. George Akerlof, in his influential work, 
The Market for Lemons (1970), showed how 
markets for second-hand goods often fail when 
buyers and sellers do not share the same level 
of information about the quality of a product. 
In such cases, the buyer – unable to distinguish 
between high-quality and low-quality items – 
assumes a significant risk and is only willing 
to pay a low price. As a result, sellers who do 
possess high-quality goods are discouraged 
from participating, since they cannot convey 
that value credibly to the buyer. The outcome 
is a downward spiral: high-quality products are 
withdrawn, trust erodes, and the market col-
lapses into a narrow, low-value niche.

This dynamic is highly relevant for the reuse of 
building materials. Without accurate, accessi-
ble, and trusted information about the quality, 
provenance, and performance of materials, 
buyers are unlikely to take the risk of reusing 
them. Even materials that are in excellent con-
dition may be excluded from the market, sim-
ply because their quality cannot be guaran-
teed. Consequently, the circular economy in 
construction is severely limited – not by the 
physical properties of the materials, but by the 
lack of information about them.

People living down the stream choose to buy 
bottled water from the facility upstream, rath-
er than drink the water from the river, even if 
the water may (sometimes) be drinkable.



 

 

 

 

 

 

 

 


